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Abstract

Advice only versus advice and a physiotherapy programme  
for acute traumatic anterior shoulder dislocation:  
the ARTISAN RCT

Rebecca Kearney ,1* David Ellard ,2,3 Helen Parsons ,2,3 Aminul Haque ,2  
James Mason ,2 Henry Nwankwo ,2 Helen Bradley ,2 Steve Drew ,3  
Chetan Modi ,3 Howard Bush ,3 David Torgerson 4 and 
Martin Underwood ;2,3 on behalf of the ARTISAN collaborators

1Bristol Trials Centre, University of Bristol, Bristol, UK
2Warwick Medical School, University of Warwick, Coventry, UK
3University Hospitals Coventry and Warwickshire NHS Trust, Coventry, UK
4York Clinical Trials Unit, University of York, York, UK

*Corresponding author Becky.kearney@bristol.ac.uk

Background: The extra benefit of a programme of physiotherapy in addition to advice alone, following 
first-time traumatic shoulder dislocation, is uncertain. We compared the clinical and cost-effectiveness 
of a single session of advice with a single session of advice and a programme of physiotherapy.

Objective: The primary objective was to quantify and draw inferences about observed differences in 
the Oxford Shoulder Instability Score between the trial treatment groups 6 months post randomisation, 
in adults with a first-time traumatic shoulder dislocation.

Design: A pragmatic, multicentre, superiority, randomised controlled trial with embedded qualitative study.

Setting: Forty-one hospitals in the UK NHS.

Participants: Adults with a radiologically confirmed first-time traumatic anterior shoulder dislocation, 
being managed non-operatively. People with neurovascular complications or bilateral dislocations, and 
those unable to adhere to trial procedures or unable to attend physiotherapy within 6 weeks of injury, or 
who had previously been randomised, were excluded.

Interventions: All participants received the same initial shoulder examination followed by advice to 
aid self-management, lasting up to 1 hour and administered by a physiotherapist (control). Participants 
randomised to receive an additional programme of physiotherapy were offered sessions lasting for up to 
30 minutes, over a maximum duration of 4 months from the date of randomisation (intervention).

Main outcome measures: The primary outcome measure was the Oxford Shoulder Instability Score. 
This is a self-completed outcome measure containing 12 questions (0–4 points each), with possible 
scores from 0 (worst function) to 48 (best function). Measurements were collected at 6 weeks, 
3 months, 6 months and 12 months by postal questionnaire; 6 months was the primary outcome 
time point. The primary health outcome for economic evaluation was the quality-adjusted life-year, in 
accordance with National Institute of Health and Care Excellence guidelines.

Results: Between 14 November 2018 and 14 March 2022, 482 participants were randomised to advice 
(n = 240) or advice and a programme of physiotherapy (n = 242). Participants were 34% female, with 
a mean age of 45 years, and treatment arms were balanced at baseline. There was not a statistically 
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significant difference in the primary outcome between advice only and advice plus a programme of 
physiotherapy at 6 months for the primary intention-to-treat adjusted analysis (favours physiotherapy: 
1.5, 95% confidence interval −0.3 to 3.5) or at earlier 3-month and 6-week time points on the Oxford 
Shoulder Instability Score (0–48; higher scores indicate better function). The probability of physiotherapy 
being cost-effective at a willingness-to-pay threshold of £30,000 was 0.95.

Conclusions: We found little difference in the primary outcome or other secondary outcomes. Advice 
with additional physiotherapy sessions was found likely to be cost-effective. However, small imprecise 
incremental costs and quality-adjusted life-years raise questions on whether it is the best use of scarce 
physiotherapy resources given current service demands.

Limitations: Loss to follow-up was 27%; however, the observed standard deviation was much smaller 
than anticipated. These changes in parameters reduced the number of participants required to observe 
the planned target difference of four points. Our post hoc sensitivity analysis, accounting for missing 
data, gives similar results.

Future work: Further research should be directed towards optimising self-management strategies.

Study registration: This study is registered as ISRCTN63184243.

Funding: This award was funded by the National Institute for Health and Care Research (NIHR) 
Health Technology Assessment programme (NIHR award ref: 16/167/56) and is published in full in 
Health Technology Assessment; Vol. 28, No. 22. See the NIHR Funding and Awards website for further 
award information.
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Plain language summary

The shoulder dislocates (comes out of its socket joint) when the upper end of the arm bone is forced 
out during an injury. This common problem occurs mostly in men in their 20s and women aged over 

80. After the bone is put back in its socket, most people are managed with physiotherapy. In the United 
Kingdom, once the bone is back in its socket, there is a range of physiotherapy provision: some hospitals 
offer advice, and some offer advice and a course of additional physiotherapy sessions.

We compared advice alone to advice and physiotherapy for people who had a shoulder that had come 
out of its joint for the first time. Physiotherapy advice and additional sessions included education about 
the injury and exercises to move and strengthen the shoulder. When we started this project, this was 
the first time these two treatments had been compared. Our aim was to compare what activities the 
two groups could do 6 months after injury via a questionnaire. We also compared quality of life and the 
cost of rehabilitation at 6 weeks, 3 months, 6 months and 12 months after injury.

Adults with a shoulder out of its joint and who were not having surgery were asked to take part. All 
adults who were eligible and consented to take part were assigned, by chance, to either a single session 
of advice or the same session followed by physiotherapy.

Between 14 November 2018 and 14 March 2022 we collected data on 482 people, from 41 NHS sites 
across the UK. We found at 6 months there was little evidence that additional physiotherapy was better, 
when compared to advice alone. Cost-effectiveness analysis (comparing changes in costs and quality of 
life) suggests additional physiotherapy might provide value for money. However, the changes involved 
are small and uncertain.
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xix

Scientific summary

Background

The shoulder is the most frequently dislocated joint; dislocation occurs in 8.2–23.9 per 100,000 people 
per year, and 95% of these are anterior dislocations [Brownson P, Donaldson O, Fox M, Rees JL, Rangan 
A, Jaggi A, et al. BESS/BOA Patient Care Pathways: Traumatic anterior shoulder instability. Shoulder 
Elbow 2015;7(3):214–26]. They occur when excessive forces during a traumatic event displace the 
humeral head frontwards, out of the shoulder socket (glenoid fossa), resulting in the joint surfaces 
completely losing contact [Brownson et al. 2015; Hanchard NC, Goodchild LM, Kottam L. Conservative 
management following closed reduction of traumatic anterior dislocation of the shoulder. Cochrane 
Database Syst Rev 2014;(4):CD004962; Berendes TD, Pilot P, Nagels J, Vochteloo AJ, Nelissen RG. 
Survey on the management of acute first-time anterior shoulder dislocation amongst Dutch public 
hospitals. Arch Orthop Trauma Surg 2015;135(4):447–54].

People with a traumatic anterior shoulder dislocation (TASD) may have ongoing pain, disability and 
substantial morbidity linked to high recurrence rates and subsequent need for repeated episodes of 
management (Brownson et al. 2015; Hanchard et al. 2014; Berendes et al. 2015). Re-dislocation 
following a first-time traumatic event typically occurs within 12 months of the index dislocation 
[Zacchilli MA, Owens BD. Epidemiology of shoulder dislocations presenting to emergency departments 
in the United States. J Bone Joint Surg Am 2010;92(3):542–9].

Rehabilitation may reduce ongoing re-dislocations and restore a functional, painless and stable shoulder 
through early restoration of joint movement and promotion of exercises to retrain muscles to maintain 
stability (Hanchard et al. 2014). However, a 2014 Cochrane review did not find an evidence base to 
support this (Hanchard et al. 2014). Dutch national guidelines explicitly state no referral to 
physiotherapy should be made, and UK guidelines cite referral ‘may be helpful’ (Brownson et al. 2015; 
Berendes et al. 2015). Consequently, the nature and extent of physiotherapy required for the 
management of patients following TASD are unclear.

A typical course of six physiotherapy sessions costs around £378; a single assessment and advice 
session costs £63 (NHS Reference cost). In addition to the cost of providing a physiotherapy service, 
there was a clear message from our patient workshop that attending a typical course of six sessions of 
physiotherapy is burdensome. Younger people may need to take time from work or arrange care for 
dependents, while older people may find travel challenging, particularly if unable to drive following the 
dislocation. For both groups, this can be time-consuming and costly. If a single advice session were all 
that is required, it would have a positive impact on patient experience after TASD, lessening the burden 
on patients and their friends and families.

Consequently, a course of supervised, tailored physiotherapy needs to be of clear additional benefit, when 
compared to a single session of advice, if it is to be implemented as standard care in the NHS. There is no 
clinical consensus or high-quality evidence on how best to manage TASDs (Brownson et al. 2015).

Objective

The primary objective was to test a single session of advice and physiotherapy versus a single session of 
advice only, for adults with first-time TASD managed non-operatively at 6 months using the Oxford 
Shoulder Instability Score (OSIS).
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Methods

Design
A UK multicentre, two-arm, parallel group, superiority, randomised controlled trial (RCT) with 1 : 1 
treatment allocation, across 41 NHS sites, with embedded qualitative study. A protocol paper has been 
previously published [Kearney RS, Dhanjal G, Parsons N, Ellard D, Parsons H, Haque A, et al. Acute 
Rehabilitation following Traumatic anterior shoulder dISlocAtioN (ARTISAN): protocol for a multicentre 
randomised controlled trial. BMJ Open 2020;10(11):e040623]. The final protocol, statistical analysis plan 
and health economic analysis plan are publicly available.

Participants
People were eligible to be included in the trial if they were adults (≥ 18 years) with a first-time TASD 
confirmed radiologically. People were excluded if they had neurovascular complications or bilateral 
dislocations, were unable to adhere to trial procedures or unable to attend physiotherapy within 6 weeks 
of injury, or had been previously included in the trial. After potential participants were assessed, 
informed written consent was obtained by a site-based researcher trained in good clinical practice.

Intervention
All participating centres received an initial training session from an Acute Rehabilitation following 
Traumatic anterior shoulder dISlocAtioN (ARTISAN) trial research physiotherapist. Following this, a lead 
physiotherapist at each site was identified to complete subsequent training of additional 
physiotherapists. This training was supported with web-based materials and a trial intervention manual. 
A quality control programme ensured intervention fidelity. Fidelity was monitored by: (a) direct 
observations by a member of the trial team; (b) audio recordings, used to assess the success or failure of 
the therapist to introduce the aims/rationale of each component and consolidate participant learning at 
the end of each component; and (c) a therapist self-report form completed for every trial participant.

Points (a) and (b) were evaluated twice annually for the duration of recruitment and intervention 
delivery. Any issues identified were discussed on a case-by-case basis by the trial management group, 
who were responsible for recommending appropriate action. If issues with individual sites were not 
resolved following the recommendations, they were escalated to the trial steering committee.

All participants had an initial period where the injured arm was supported in a sling, and then 
received an appointment for a physiotherapy advice session within 6 weeks of their injury. At the 
first appointment, all participants received the same initial shoulder examination followed by advice 
to aid self-management, lasting up to 1 hour and administered by an ARTISAN-trained 
physiotherapist. This included core components on education, progressive exercises, and exercise 
planning to enhance self-management behaviours. These core components were available after the 
advice session via a password-protected website or via paper-based alternatives at the participants’ 
preference. Details of the intervention development were first published in December 2021 [Liew Z, 
Mazuquin B, Ellard DR, Karasouli E, Drew S, Modi C, et al. Development of a single-session 
physiotherapy and self-management intervention for the treatment of primary traumatic anterior 
shoulder dislocation for the ‘Acute Rehabilitation following Traumatic anterior shoulder dISlocAtioN 
(ARTISAN)’ multicentre RCT. Physiotherapy 2021;113:80–7]. Following completion of the advice 
appointment, the participant was randomised, allocating them to this advice session alone or to this 
advice session plus the offer of additional physiotherapy. We defined the offer of additional 
physiotherapy to be the intervention.

Participants randomised to advice only were provided with a contact point to self-refer back to the 
clinical team if recovery did not occur. Participants who self-referred back to the clinical team were 
considered to be per protocol.
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Participants randomised to receive additional physiotherapy were offered additional physiotherapy 
sessions. Each additional session lasted for up to 30 minutes, over a maximum duration of 4 months 
from the date of randomisation. The course of physiotherapy involved teaching and supervising the ‘core 
set’ of progressive exercises offered to the control arm in addition to being able to tailor treatment 
according to usual practice.

Outcome measures

Primary outcome measure
The primary outcome measure was the OSIS. The OSIS is a self-completed outcome measure containing 
12 questions (0–4 points each), with possible scores from 0 (worst function) to 48 (best function) 
[Dawson J, Fitzpatrick R, Carr A. The assessment of shoulder instability. The development and validation 
of a questionnaire. J Bone Joint Surg Br 1999;81(3):420–6; Dawson J, Rogers K, Fitzpatrick R, Carr A. The 
Oxford shoulder score revisited. Arch Orthop Trauma Surg 2009;129(1):119–23]. These questions relate 
to activities of daily living particularly relevant to patients exhibiting shoulder instability.

Secondary outcome measures
The secondary outcome measures were as follows. 

QuickDASH: The QuickDASH is a self-completed shortened version of the Disabilities of the Arm, 
Shoulder and Hand (DASH) questionnaire. Instead of 30 items, the QuickDASH uses 11 items to 
measure physical function and symptoms in people with any or multiple musculoskeletal disorders of the 
upper limb. The questionnaire was designed to help describe the disability experienced by people with 
upper-limb disorders and also to monitor changes in symptoms and function over time [Gummesson C, 
Ward MM, Atroshi I. The shortened Disabilities of the Arm, Shoulder and Hand questionnaire 
(QuickDASH): validity and reliability based on responses within the full-length DASH. BMC Musculoskelet 
Disord 2006;7:44].

EuroQol-5 Dimensions, five-level version (EQ-5D-5L): EQ-5D-5L is a well-validated, generic health-
related quality of life measure consisting of five dimensions, each with five levels of response. Each 
combination of answers can be converted into a health utility score. It has good test–retest reliability, is 
simple for participants to use, and gives a single preference-based index value for health status that can 
be used for broader cost-effectiveness comparative purposes [Herdman M, Gudex C, Lloyd A, Janssen 
M, Kind P, Parkin D, et al. Development and preliminary testing of the new five-level version of EQ-5D 
(EQ-5D-5L). Qual Life Res 2011;20(10):1727–36].

Complications: Serious adverse events (SAEs) were reported through the following mechanisms: 
(a) participant reported during routine collection of follow-up data; (b) local research teams reported any 
additional investigations or treatment of participants; (c) local physiotherapists delivering the trial 
interventions reported any events occurring during treatment sessions; and (d) medical records of non-
responding participants were retrieved by local research teams at site.

Serious adverse events not related to the intervention or TASD event were recorded on the SAE form 
but were not formally analysed or reported. SAEs that were predefined complications directly related to 
the trial interventions or directly caused by the primary TASD event were recorded as complications and 
were formally analysed and reported.

Resource use questionnaires: The primary health economic analysis concentrated on direct intervention 
and healthcare/personal social services costs, while wider impact (societal) costs were included within 
the sensitivity analyses. Participants completed resource use questionnaires at all follow-up points to 
collect resource use data associated with the interventions under examination.
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We used techniques common in long-term studies to ensure minimum loss to follow-up, such as 
collection of multiple contact addresses and telephone numbers, mobile telephone numbers and e-mail 
addresses. All outcome measures were collected at baseline, 6 weeks, and 3, 6 and 12 months following 
randomisation.

Qualitative interviews: One of the secondary objectives for ARTISAN was to qualitatively explore 
the participant experiences of receiving the trial treatments and facilitators and obstacles to 
adhering to them.

Soon after the return of the 12-month follow-up questionnaire, a purposive sample (informed by 
treatment allocation, gender, age and outcome) of up to 50 participants were invited for one-off face-to-
face interviews [by telephone or via Microsoft Teams® (Microsoft Corporation, Redmond, WA, USA)]. 
The aim was to explore the participant experience of receiving the trial treatments, and facilitators and 
obstacles to adhering to them.

Results

Between 14 November 2018 and 14 March 2022 we recruited from 41 NHS Trusts, who screened 1551 
adults with a traumatic shoulder dislocation, from whom 1069 were not randomised. Forty of the 41 
NHS Trust teams randomised the remaining 482 to advice only (n = 240) or advice and a programme of 
physiotherapy (n = 242). Ten participants withdrew prior to the primary outcome point of 6 months; 354 
participants completed the primary outcome OSIS (73%) and were included in the final analysis.

Across the groups there were high levels of adherence. Ninety-six physiotherapists delivered the 
interventions across the 41 sites. Two participants in the advice-only group (n = 240) crossed over to 
receive a programme of physiotherapy because in the opinion of the treating clinician a programme of 
further physiotherapy was needed. A further 42 participants self-referred to receive a programme of 
physiotherapy. A total of 194 participants received advice only, and there were missing data on two 
participants. In the group randomised to advice and further physiotherapy, 24 participants did not 
attend any additional appointments, 30 participants did not attend after one appointment, 167 had a 
complete programme of physiotherapy and 18 were receiving ongoing management after the 4-month 
period. There were three participants with missing data.

There was no evidence of a statistically significant difference in OSIS between advice only and advice 
plus a programme of physiotherapy in the 6-month primary outcome, for the primary intention-to-treat 
adjusted analysis [favours physiotherapy: 1.5, 95% confidence interval (CI) −0.30 to 3.5] or at earlier 
3-month and 6-week time points. At each time point the direction of change favoured a programme of 
physiotherapy; however, the 95% CI at each time point excluded our target four-point difference on the 
OSIS. There were no statistically significant differences in the QuickDASH or consistent differences in 
the EQ-5D-5L secondary outcomes.

Secondary unadjusted and per-protocol analyses, and a sensitivity analysis accounting for missingness, 
were not materially different. Predefined subgroup analyses were undertaken to assess whether there 
was evidence that the intervention effect differed between age group (≤ 39 years old and ≥ 40 years old) 
and arm dominance. Our predefined subgroup analyses showed no evidence of clinically relevant effects 
from either age or arm dominance.

Predefined complications profiles were similar across the two groups. In the advice group, there were 
reports of 7 shoulder re-dislocations, 3 frozen shoulders, 8 compression fractures of the shoulder, 
22 rotator cuff tears and 1 report of nerve damage. In the additional physiotherapy group, there were 
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3 shoulder re-dislocations, 7 frozen shoulders, 21 rotator cuff tears and 4 compression fractures of the 
shoulder.

Participants randomised to a programme of physiotherapy had non-significant increase in quality of life 
of 0.019 quality-adjusted life-years (QALYs) (95% CI −0.0005 to 0.0375) at a small, non-significant 
increased cost of £64 (95% CI −61 to 191) over the follow-up period. The probability of being cost-
effective at a willingness-to-pay threshold of £30,000 was 0.946. Sensitivity analyses, including 
complete cases only and including broader societal costs, provided similar findings.

Thirty-one participants were interviewed from both arms of the trial: ARTISAN [n = 16, 8 male and 8 
female, mean age 49 years (standard deviation 21 years)] and ARTISAN Plus [n = 15, 11 male and 4 
female, mean age 59 years (standard deviation 17 years)]. Four interlinked themes emerged from the 
data: (1) feelings about their shoulder rehabilitation outcome; (2) judgement of ARTISAN rehabilitation 
materials; (3) assessment of shoulder rehabilitation services provision; and (4) experiences of 
involvement in ARTISAN. The data reveal that generally across both arms of the trial, participants’ 
experiences were good. There are a number of areas where there are differences related to age and 
participants’ requirements to return to sporting activities. In terms of recovery following their 
rehabilitation journey, there is a trend towards a more positive outcome reported by those in the 
ARTISAN Plus arm of the trial.

Conclusions

We found little difference in the primary outcome (OSIS) or other secondary outcomes. Advice with 
additional physiotherapy sessions is cost-effective at a £30,000/QALY threshold. However, the small 
imprecise health gains raise questions on whether it is the best use of scarce physiotherapy resources 
given current service demands.

The ARTISAN trial is the largest RCT for the common shoulder dislocation. The study recruited 482 
participants, across 41 NHS Trusts and using 96 ARTISAN-trained physiotherapists, making the sample 
representative of NHS patients. Adherence to trial groups was high, with 99% in the advice group being 
offered advice only and 100% in the additional physiotherapy group being offered additional 
physiotherapy.

The advice-only intervention was delivered by physiotherapists and crucially did not prohibit patients 
from self-referring back to the service if recovery did not meet their expectations. With this mechanism 
in place, 18% (42/240) self-referred back to the service. Empowering people to make their own 
treatment decisions was acceptable to clinicians (99% adherence) and allows flexibility for patients to 
decide when additional supervised treatment is required. It is acknowledged that there will be 
circumstances where additional supervised physiotherapy is appropriate; however, as a default referral 
pathway, it is not clinically superior to an advice-only intervention.

The ARTISAN trial found evidence that there is little difference between referring people to a 
programme of physiotherapy or to a single session of advice with a physiotherapist. However, people 
who are not experiencing recovery as expected could self-refer for a supervised programme of 
physiotherapy. This will provide a balance between best use of NHS resources, empowering patients, 
and reducing unnecessary appointments for those who can self-manage. Further research should be 
directed towards optimising self-management strategies.
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Study registration

This study is registered as ISRCTN63184243.

Funding

This award was funded by the National Institute for Health and Care Research (NIHR) Health Technology 
Assessment programme (NIHR award ref: 16/167/56) and is published in full in Health Technology 
Assessment; Vol. 28, No. 22. See the NIHR Funding and Awards website for further award information.
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Chapter 1 Introduction

Background

The shoulder is the most frequently dislocated joint; dislocation occurs in 8.2–23.9 per 100,000 
people per year, and 95% of these are anterior dislocations.1 They occur when excessive forces during 
a traumatic event displace the humeral head frontwards, out of the shoulder socket (glenoid fossa), 
resulting in the joint surfaces completely losing contact.1–3

Traumatic anterior shoulder dislocation (TASD) predominantly affects males under 25 years during high-
impact incidents and females over 80 years during low-impact incidents. This is an increasing health 
problem in this group because of our ageing population.1

Regardless of their age, people sustaining TASD may have ongoing pain, disability and substantial 
morbidity linked to high recurrence rates and subsequent need for repeated episodes of management.1–3 
Re-dislocation following a first-time traumatic event typically occurs within 12 months of the index 
dislocation.4 Common reasons leading to re-dislocation include soft-tissue damage surrounding the 
shoulder, such as a Bankart lesion in which there is damage to the glenoid rim, and bony injuries such as 
Hill–Sachs lesions whereby the humeral head sustains a compression fracture during the index event.5,6

Rehabilitation may reduce ongoing re-dislocations and restore a functional, painless and stable shoulder 
through early restoration of joint movement and promotion of exercises to retrain muscles to maintain 
stability.2 However, prior to the start of this trial a 2014 Cochrane review did not find an evidence base 
to support this.2 Dutch national guidelines explicitly state no referral to physiotherapy should be made,3 
while UK guidelines state that referral ‘may be helpful’.1 Thus, the nature and extent of physiotherapy 
required for the management of patients following TASD are unclear.

A typical course of six physiotherapy sessions costs around £378; a single assessment and advice 
session costs £63 (lead centre costs). Hence, the choice of physiotherapy package after TASD has large 
resource implications for the NHS. Assuming, conservatively, an incidence of 10/100,000 of first TASD, 
by 2020 there will be around 67,000 TASDs annually treated by the NHS.

In addition to the cost of providing physiotherapy services, there was a clear message from our patient 
workshop that attending a typical course of six sessions of physiotherapy is burdensome. Younger people 
may need to take time from work or arrange care for dependents, while older people may find travel 
challenging, particularly if unable to drive following the dislocation. For both groups this can be time-
consuming and costly. If a single advice session were all that is required, it would have a positive impact on 
patient experience after TASD, lessening the burden on patients and their friends and families.

Consequently, a course of supervised, tailored physiotherapy needs to be of clear additional benefit, 
when compared to a single session and an advice leaflet, if it is to be implemented as standard care in 
the NHS. There is no clinical consensus or high-quality evidence on how best to manage TASDs.1 With 
increasing numbers, because of an ageing population and the need to remain active in older age through 
continued participation in sporting activities, there is a need for evidence regarding the nature and 
extent of what physiotherapy is required for the management of patients following TASD.

Existing knowledge

Joint British Elbow and Shoulder Society (BESS) and British Orthopaedic Association (BOA) guidelines, 
and two Cochrane reviews, advocate non-operative management for people with a first TASD who are 
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aged 25 years or over and suggest further research on the possible benefits of surgery in those under 
25.1,2,7 Despite non-operative care being the predominant first-line strategy, at the start of this study 
there was no randomised controlled trial (RCT) evidence regarding what to do once the decision not 
to operate has been made.1–3 A 2014 Cochrane review on methods of non-operative management 
concluded that there were no published RCTs comparing rehabilitation methods after the initial 2 weeks 
of immobilisation.2 The review also found no evidence of any ongoing studies.1–3

With more people receiving first-line non-operative management, combined with the large personal and 
societal cost associated with this injury, the evidence gap in rehabilitation was a clear priority. Crucially, 
we needed to know whether resourcing an intensive physiotherapy package was clearly superior to a 
single advice session.

An updated review in 2019 identified one ongoing study, in addition to this study, that has since 
completed (n = 56).8,9 The researchers randomised 56 participants, across three orthopaedic shoulder 
units in Denmark, to either a home-based exercise intervention or a supervised 12-week intervention, 
led and supervised by a physiotherapist. No further ongoing studies were identified in an updated search 
of trial registries.

Intervention development

The Acute Rehabilitation following Traumatic anterior shoulder dISlocAtioN (ARTISAN) trial intervention 
was developed following the Medical Research Council (MRC) guidance for developing and evaluating 
complex interventions.10 Using an iterative process, based on research evidence, clinical guidelines, 
current practice, clinicians’ and patients’ opinions, we developed a rehabilitation intervention 
following a TASD. The intervention had four phases: (1) education, (2) range of movement exercises, 
(3) strengthening exercises and (4) returning to sports. We developed an intervention manual for 
physiotherapists, and patient materials consisting of paper booklets and web-based materials.

Our aim was to ensure that the single-session ARTISAN intervention was scientifically grounded, 
acceptable to patients and clinicians, and deliverable in the UK NHS setting.

Clinical guidelines
In the UK, the BESS and the BOA published joint guidelines advocating conservative management for 
TASD for those aged 25 years and over, alongside early referral to physiotherapy.1 They did not make 
any recommendations regarding the content of rehabilitation. Outside of the UK, only one further set of 
national guidelines was identified. Dutch Orthopaedic Association guidelines state that physiotherapy is 
not recommended after a TASD.3

Literature review of best practice prior to trial
We obtained full papers included in a second Cochrane review entitled ‘Surgical versus non-surgical 
treatment for acute anterior shoulder dislocation’.7 The aim was to collate and summarise rehabilitation 
protocols following conservatively managed TASD from these RCTs. However, rehabilitation protocols 
were either absent from the research papers or not sufficiently detailed to replicate.

Within the limited literature identified, there was a consensus on a phased approach to rehabilitation 
based on the underlying mechanism of injury and recovery timescales: beginning with simple range of 
movement exercises and progressing to strengthening exercises that are manipulated to be easier or 
more challenging by altering load, frequency and repetitions.

Consultation and national survey of practice
A synthesis of clinical guidelines and current evidence was used as a basis for consultation exercises 
at five physiotherapy departments. The findings from these were used to inform a national survey, 
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administered to 43 NHS sites which had expressed an interest in taking part in the ARTISAN RCT, 
to establish (1) what protocols are in use across the UK and (2) current care pathways. Of the 43 
responders, 7 used locally developed physiotherapy protocols. Sites were consistent with an educational 
component and phased exercise approach for rehabilitation.

Patient and public involvement
We presented the intervention to a patient group who framed the intervention around their experiences 
and expectations of physiotherapy after TASD. The patient and public involvement (PPI) group discussed 
that although the content was relevant, it lacked information to help them understand their injury more 
fully and aid with adherence to the programme, which the group all agreed was difficult at times.

Subsequently, the intervention was further refined to include behavioural components to facilitate self-
management and aid with adherence. This included additional information to improve understanding 
of the injury and expected length of recovery, goal-setting and an exercise log. Following these 
refinements, the intervention was presented back to both our patient group and clinicians for final 
feedback prior to clinical implementation.

Research objectives

Our primary objective was to quantify and draw inferences about observed differences in Oxford 
Shoulder Instability Score (OSIS) between the trial treatment groups 6 months post randomisation, for 
adults with first-time TASD managed non-operatively. Our secondary objectives were:

•	 To estimate comparative cost-effectiveness [cost/quality-adjusted life-year (QALY)] of the two trial 
treatments, from an NHS and personal social services (PSS) perspective.

•	 To determine the complication rate (i.e. shoulder re-dislocation) in the first 12 months between the 
trial treatment groups.

•	 To quantify and draw inferences between the functional status (OSIS) of the trial treatment groups at 
6 weeks and at 3 and 12 months.

•	 To quantify and draw inferences on observed differences in the functional status (QuickDASH) 
between the trial treatment groups at 6 weeks and at 3, 6 and 12 months.

•	 To quantify and draw inferences on observed differences of health-related quality of life [EuroQol-5 
Dimensions, five-level version (EQ-5D-5L)] between the trial treatment groups at 6 weeks and at 3, 6 
and 12 months.

•	 To qualitatively explore participants’ experience of receiving the trial treatments and facilitators and 
obstacles to adhering to them.
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Chapter 2 Trial methods

Summary of trial design

ARTISAN was a multicentre, randomised, pragmatic trial. People presenting at 41 UK hospitals in the 
NHS with a TASD for non-surgical management were randomised 1 : 1 to receive advice or advice and a 
programme of physiotherapy (see Appendix 1).

Ethics, registration and oversight

The National Research Ethics Committee approved this study on 26 July 2018 (18/WA/0236), with each 
trial site granting individual NHS Trust approval prior to recruitment at each site. The ARTISAN protocol 
was accepted for publication on 13 October 2020 and first published on 19 November 2020.11

The trial was conducted in accordance with the principles of the Declaration of Helsinki and the MRC 
good clinical practice guidelines as well as all applicable UK legislation and University of Warwick standard 
operating procedures (SOPs). Trial oversight was provided by a Trial Management Group (TMG) and had 
independent oversight from a Data Monitoring Committee (DMC) and Trial Steering Committee (TSC).

Settings and locations

There were 41 trauma research teams at UK NHS Trust sites who screened adults with a first-time TASD 
confirmed radiologically, being managed non-operatively.

Participants

Participant screening
Adults with a primary (first-time) TASD were screened against the eligibility criteria to take part in the 
trial. Broad eligibility criteria ensured that the results of the study could readily be generalised to the 
wider patient population.

Inclusion criteria

•	 Provision of written informed consent.
•	 Aged 18 years or over.
•	 They have a primary (as reported by the potential participant) traumatic acute shoulder dislocation, 

confirmed radiologically.

Exclusion criteria

•	 Bilateral shoulder dislocation at time of injury.
•	 Having first-line surgical treatment (indications include a displaced greater tuberosity fracture, 

for example).
•	 Cannot receive first session of physiotherapy within 6 weeks of injury.
•	 In the opinion of the assessing clinician there is a significant neurovascular complication associated 

with TASD (e.g. brachial plexus injury).
•	 Unable to adhere to trial procedures or complete questionnaires (e.g. a history of permanent 

cognitive impairment).
•	 Previous randomisation in the present trial.
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If a trial participant were to sustain a contralateral TASD during the trial period, the second TASD would 
not be included in the study because the outcomes of this intervention would not be independent from 
the first intervention.

All potential participants meeting the entry criteria were checked for eligibility and entered on the 
monthly screening log. Potential participants who were willing to be approached by a suitably trained 
member of the research team were provided with verbal and written information about the study. They 
were then asked if they wished to take part in the study. All new non-operatively managed potential 
participants had a maximum of 6 weeks from date of injury to make a final decision and be randomised. 
If a patient was eligible and consenting, a member of the local research team completed the informed 
consent process, enrolment, baseline and pre-injury data collection.

Participants were placed on the waiting list for physiotherapy, with a typical wait of up to 2 weeks. 
The eligibility was reconfirmed by the treating physiotherapist at the first appointment, and potential 
participants were excluded at this stage if there had been a change in status. This allowed someone who 
had consented to the study to be deemed not eligible at the point of randomisation and to be excluded, 
using the predefined exclusion criteria.

Informed consent
Written informed consent was obtained by a suitably trained member of the research team at each site 
as per the delegation log, after allowing sufficient time for the potential participant to consider their 
decision and ask questions about the trial. If participants were identified through a virtual fracture clinic 
setting or had left the face-to-face clinical setting before being approached, verbal consent was gained 
in the first instance by telephone communication, and the participant was then posted a paper informed 
consent document to be completed and handed to the research team prior to randomisation.

The principal investigator (PI) or co-PIs (an orthopaedic consultant and/or physiotherapy lead) retained 
overall responsibility for informed consent at their site and ensured that any person delegated 
responsibility to participate in the informed consent process was duly authorised, trained, qualified 
and competent.

As there is a delay of a number of weeks between consent and randomisation (due to the waiting list for 
physiotherapy), people who had entered the study had the option to withdraw before treatment started 
if for any reason they changed their mind.

The participants remained free to withdraw at any time without giving reasons and without prejudice 
to any further treatment and were provided with a contact point where they could obtain further 
information about the trial if required.

Randomisation

Pre-randomisation eligibility checks were carried out to ensure that potential participants met the 
eligibility criteria. Written informed consent for entry into the trial and baseline assessment were 
obtained prior to randomisation. Participants were randomised once they had been registered as 
eligible for randomisation on the web-based system and completed their physiotherapy advice session. 
Allocation concealment was maintained by an independent randomisation team who were responsible 
for generation of the sequence and had no role in the allocation of participants.

The treatment group were allocated by computer using a minimisation algorithm with a random 
element and stratification by participant age (≤ 39 years old or ≥ 40 years old), hand dominance and 
treating centre. The physiotherapist, following delivery of the control intervention, randomised all trial 
participants. Physiotherapists were only able to obtain the randomisation code after verifying that the 
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initial control advice session had been complete. Because participants were only made aware of their 
group allocation after attendance at the control treatment, the impact of resentful demoralisation was 
minimised to avoid participants failing to engage with the control intervention.

Minimisation was a better option than stratification with variable block sizes, due to the relatively small 
number of participants expected in some strata. The randomisation service was available 24 hours 
a day, 7 days a week to facilitate the inclusion of all eligible participants. A confirmation e-mail was 
automatically generated to the research site containing the randomisation details.

In an open trial of this nature, it was not possible to control for the effects of demoralisation bias on 
engagement with the interventions. Failure to engage with an intervention is part of the reality of clinical 
practice regardless of the trial being conducted, meaning that the effect size observed is likely to reflect 
real-world effectiveness. We were cognisant of the risk of differential loss to follow-up between the two 
groups. We monitored this closely.

Post-randomisation withdrawals
Unless a participant explicitly withdrew consent, data were collected until trial end. For those 
withdrawing consent for follow-up procedures, trial data obtained up until the point of withdrawal were 
included. Participants could withdraw from follow-up but continue to provide routine NHS data for the 
purposes of the trial.

Participants who withdrew were not replaced in the trial, and a corresponding withdrawal case report 
form (CRF) was completed. Participants could be withdrawn from treatment and, if necessary, the trial at 
the discretion of the investigator and/or TSC due to safety concerns.

Participants could also be withdrawn post randomisation by the TMG if participants were found during 
routine site quality assurance checks not to have had ‘radiological confirmation’ of the primary traumatic 
dislocation on checking source data. In these cases, participants were withdrawn from the randomised 
total and replaced, but were still followed up and analysed as part of a preplanned sensitivity analysis.

Trial interventions

Details of the intervention development were first published in December 2021.12 The written trial 
materials can be found in Appendices 2 and 3. The website reflected the same material content but in a 
series of short animations.

Control
All participants had an initial period where the injured arm was supported in a sling, and then received 
an appointment for a physiotherapy advice session within 6 weeks of their injury. At this first encounter, 
consenting participants were provided with a web link to phase 1 of the advice materials and provided with 
a paper-based booklet version of the same content.12 [Reproduced with permission from Liew et al.12 This is 
an Open Access article distributed in accordance with the terms of the Creative Commons Attribution (CC 
BY 4.0) license, which permits others to distribute, remix, adapt and build upon this work, for commercial use, 
provided the original work is properly cited. See: https://creativecommons.org/licenses/by/4.0/. The text 
below includes minor additions and formatting changes to the original text.]

1.	 Phase 1 covered the below information:
a.	 What has happened to me?
b.	 What can go wrong?
c.	 How do I stop this happening again?
d.	 How long do I have to wear my sling?
e.	 Should I move my arm?

https://creativecommons.org/licenses/by/4.0/
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f.	 How do I control my pain?
g.	 When can I return to usual activities?
h.	 What if something goes wrong?

The expectation was that all participants would receive an appointment for physiotherapy within 
2 weeks of injury (i.e. the time at which the immobilisation would be expected to be removed). However, 
to reflect that some clinicians/sites may recommend immobilisation to be worn for greater or lesser 
time, and to offer achievable time frames for all physiotherapy services, an upper time limit of 6 weeks 
from date of injury was accepted; 6 weeks was chosen as the upper period limit to reflect the time point 
at which a soft-tissue injury is no longer considered acute.

All participants received a single session of advice to aid self-management. This lasted up to 1 hour 
and was administered by an ARTISAN-trained physiotherapist. Following routine assessment, the 
physiotherapist delivered a core set of phase 2 intervention components that included education and 
discussion reiterating points a–h above and on the following:

i.	 points of contact if complications occur or expected recovery times are not achieved
j.	 a core set of progressive phase 2 range of movement exercises and what they aim to achieve
k.	 enhancing self-management behaviours through the addition of goal-setting, exercise planning and 

diaries.

The outlined participant information (a–i) aimed to improve understanding of the condition and its 
management, to counter any participant misconceptions. Points j and k aimed to agree with the 
participant an exercise (or other) goal (e.g. repetition, duration, frequency) and to prompt them to think 
of possible factors (obstacles and facilitators) influencing the behaviour (e.g. controlling the pain) and 
come up with strategies to overcome them. They were also prompted to make detailed planning of 
performance of the behaviour or behaviours (e.g. exercise or pain management) to include at least one 
of context, frequency, duration or intensity; for example, they were encouraged to complete one set of 
exercises every day after work and as soon as they returned home.

The physiotherapist provided details of web-based materials, which included all the core components 
above in written and video format, and included a dedicated area for participants to set goals and 
keep diaries. The physiotherapist also discussed with the participant that the website resources also 
contained progression to a core set of progressive phase 3 strengthening exercises and what they 
aimed to achieve, and later-stage information in phase 4 on how to return to sports. Participants were 
offered paper-based alternatives. Offering different formats (e.g. written and digital resources) enhanced 
adherence, as it adapts to a variety of individual needs. Table 1 summarises the advice materials received 
by all participants.

Following completion of the advice appointment, the participant was randomised, allocating them to this 
advice session alone or to this advice session plus the offer of additional physiotherapy.

Participants randomised to advice only were provided with a contact point to self-refer back to the 
clinical team if recovery did not occur. Participants who self-referred back to the clinical team were 
considered to be per protocol.

Table 2 summarises the key components of the ARTISAN intervention according to the Template for 
Intervention Description and Replication (TIDieR) criteria, as described in the published intervention 
development paper.12

Intervention
The additional course of physiotherapy consisted of the offer of at least one additional physiotherapy 
session after the pre-randomisation session. Each additional session lasted for up to 30 minutes, over 
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TABLE 1 Summary of advice session received by all participants

Component Method of administration When

Phase 1 advice Website and booklet Consent

Phase 1 advice Verbally by physiotherapist At first physiotherapy 
appointment

Phase 2 range of movement exercises Verbally by physiotherapist, website and 
booklet

At first physiotherapy 
appointment

Goal-setting and exercise diaries Verbally by physiotherapist, website and 
booklet

At first physiotherapy 
appointment

Phase 3 strengthening exercises Website and booklet Following first physiotherapy 
appointment at home

Phase 4 return to sport advice Website and booklet Following first physiotherapy 
appointment at home

TABLE 2 Acute Rehabilitation following Traumatic anterior shoulder dISlocAtioN intervention as per TIDieR criteria12

TIDieR criteria Description

Brief name ARTISAN

Why Referral to a course of physiotherapy is a common conservative management for TASD. 
However, the evidence is lacking and there are conflicting clinical guidelines.

What The ARTISAN intervention comprises a standardised, single session up to an hour long 
with self-management materials. All participants in the study receive this session.

Materials: 
participant

•	 Phase 1 booklet titled ‘Your recovery begins here’
•	 Phase 2/3 booklet titled ‘Your ARTISAN exercise program’
•	 Phase 4 booklet titled ‘Completing your recovery’
Website with animated videos covering contents based on the phase 1–4 booklets. Also 
contains an online goal-setting page and exercise log. Website is password protected and 
participants can obtain the password from the booklets

Materials:
physiotherapist

Training: face-to-face training of the ARTISAN intervention conducted by the ARTISAN-
trained physiotherapist. Sessions are up to 2 hours long.
Therapist manual: detailing all components of the study and the study intervention. Also 
contains a list of coded exercises as a reference for the online additional physiotherapy 
form.
Post-injury questionnaire: contains the inclusion/exclusion criteria revalidation checklist, 
OSIS, QuickDASH, EQ-5D-5L, randomisation form and quality assurance check form.

Procedure: single 
physiotherapy 
session (ARTISAN 
intervention)

At the single physiotherapy appointment, the physiotherapists will:
-	 Recheck eligibility of participants.
-	 Provide the OSIS, QuickDASH, EQ-5D-5L for participant to complete.
-	 Conduct an initial assessment.
-	 Conduct the ARTISAN advice session as outlined in the phase 1 booklet.

Topics included are:
a.	 What has happened to me?
b.	 What can go wrong?
c.	 How do I stop this happening again?
d.	 How long do I have to wear my sling?
e.	 Should I move my arm?
f.	 How do I control my pain?
g.	 When can I return to usual activities?
h.	 What if something goes wrong?
i.	 Points of contact if complications occur or expected recovery times are not achieved

continued
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TIDieR criteria Description

-	 Provide a progressive exercise plan as outlined in the phase 2/3 booklet.
-	 Provide strategies to enhance participants’ self-management through goal-setting and 

exercise planning. The phase 2/3 booklets have sample templates for goal-setting and 
exercise logs.

-	 Discuss strategies for returning to sports, if appropriate, to participants using the phase 
4 booklet.

-	 Complete the randomisation form and randomise participants either online or via the 
telephone.

-	 Notify participants in terms of group allocation based on the results of randomisation.
-	 Complete the quality assurance check form.

Procedure: group 
allocation

ARTISAN session only:
Participants receive the single 
physiotherapy (ARTISAN) session. 
Discharge from physiotherapy. 
Participants can contact their GP/
orthopaedic team if recovery is not 
as expected.

ARTISAN session with follow-up:
Participants receive the initial physiotherapy session 
and follow-up physiotherapy sessions within 4 
months post randomisation. The frequency, duration 
and content of the follow-up sessions are based 
on the discretion of the treating physiotherapist, 
as per normal physiotherapy follow-up sessions. 
The physiotherapist records the contents of each 
follow-up session in the additional physiotherapy 
online form.

Who provides Physiotherapist working within an existing NHS musculoskeletal service in the UK
ARTISAN does not exclude any physiotherapist based on the number of years qualified or 
experience in treating shoulder conditions.

How Face-to-face, virtual or telephone-delivered session

Where The ARTISAN session is delivered in a UK NHS physiotherapy outpatient setting. For 
physiotherapists who work as part of the orthopaedic team, the session is delivered within 
a UK NHS orthopaedic clinic setting.

When and how 
much

The initial physiotherapy session is delivered within 6 weeks post injury. The session is up 
to 1 hour long.

Tailoring To standardise the sessions across all recruiting sites, all physiotherapists deliver the same 
set of advice, exercises and their progressions. Physiotherapists can tailor the progression 
of exercises based on participants’ ability during the initial appointment. The repetitions 
for each exercise and goals set are tailored based on the participant’s ability at initial 
appointment.

Modification Minor language and image clarifications to patient-facing booklets were made prior to the 
main phase.

Intervention fidelity Monitored centrally via the quality assurance check form and the quality assurance checks 
conducted by a member of the research team, external to the site research team. If sites 
are found to deviate from the standards required by the protocol further training, either 
face-to-face or through the phone, is arranged by the study team.

Reproduced with permission from Liew et al.12 This is an Open Access article distributed in accordance with the terms of 
the Creative Commons Attribution (CC BY 4.0) license, which permits others to distribute, remix, adapt and build upon 
this work, for commercial use, provided the original work is properly cited. See: https://creativecommons.org/licenses/
by/4.0/. The text below includes minor additions and formatting changes to the original text.

TABLE 2 ARTISAN intervention as per TIDieR criteria12 (continued)

a maximum duration of 4 months from date of randomisation; no upper limit on the number of sessions 
was set. It was tailored, supervised and taught incorporating common methods to increase adherence 
by a physiotherapist trained by the trial team or local lead trial therapist. The course of physiotherapy 
involved teaching and supervising the ‘core set’ of progressive exercises offered to the control arm and 
published on the web-based resources, in addition to being able to tailor through offering additional 
exercise components from a trial manual menu which provided a range of exercises at differing levels 
which the physiotherapist could then choose and set specified frequency, loads and number of 
repetitions at their discretion.

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
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Monitoring intervention delivery and compliance
Following site set-up, the trial team implemented mechanisms to ensure treatment fidelity. This was 
based on a standardised approach of evaluating fidelity.13

1.	 Direct observations: with additional permissions, a member of the trial team observed trial-related 
procedures and the delivery of the two intervention arms (permission was sought from the trial 
participants to observe treatment sessions). An adherence evaluation form consisting of items that 
reflect the occurrence or non-occurrence of an event formed the basis of the assessment.

2.	 Audio recordings: with additional permissions, and in addition to the adherence form, the interac-
tions between the therapist and trial participant were recorded during the above observation (ad-
ditional permission was sought from trial participants to record treatment sessions). This was used 
to assess success or failure of the therapist to introduce the aims/rationale of each component and 
consolidate participant learning at the end of each component. Assessments were given as ‘yes/
demonstrated’, ‘no/not demonstrated’ or ‘unsure’.

3.	 Therapist self-report: the adherence evaluation form was also self-reported by the site therapist. 
CRFs were collected on intervention delivery including number of treatment sessions attended, ma-
terials provided and exercise components prescribed. This was completed for every trial participant.

Points (1) and (2) were evaluated twice annually for the duration of recruitment and intervention 
delivery. Any issues identified were discussed on a case-by-case basis by the TMG, who were 
responsible for recommending appropriate action. If issues with individual sites were not resolved 
following the recommendations, they were escalated to the TSC.

Changes to the intervention
Recruitment and trial delivery took place prior to and during the COVID pandemic. Prior to the 
pandemic the control and intervention were delivered face to face. During the pandemic some NHS 
Trusts switched to virtual delivery of physiotherapy services. No protocol amendment was required to 
accommodate this change in service delivery.

Outcome measures

Primary

Oxford Shoulder Instability Score
The OSIS is a self-completed outcome measure containing 12 questions (0–4 points each), with possible 
scores from 0 (worst function) to 48 (best function).14,15 These questions relate to activities of daily 
living particularly relevant to patients exhibiting shoulder instability. The OSIS has been specifically 
designed to assess outcome of therapy (both surgical and non-surgical) by measuring activities of daily 
living and pain of patients exhibiting shoulder instability. The development of the score demonstrated 
reproducibility and internal consistency and was shown to correlate well with existing related clinical 
and generic patient-reported outcome measures (PROMs).

Secondary

QuickDASH
The QuickDASH is a self-completed shortened version of the Disabilities of the Arm, Shoulder and 
Hand (DASH) questionnaire. Instead of 30 items, the QuickDASH uses 11 items to measure physical 
function and symptoms in people with any or multiple musculoskeletal disorders of the upper limb. 
The questionnaire was designed to help describe the disability experienced by people with upper-limb 
disorders and also to monitor changes in symptoms and function over time.16
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EQ-5D-5L
The EQ-5D-5L is a well-validated, generic health-related quality-of-life measure consisting of five 
dimensions each with five levels of response. Each combination of answers can be converted into 
a health utility score. It has good test–retest reliability, is simple for participants to use, and gives a 
single preference-based index value for health status that can be used for broader cost-effectiveness 
comparative purposes.17

Complications
Serious adverse events (SAEs) were reported through the following mechanisms: (1) participant 
reported during routine collection of follow-up data; (2) local research teams reported any additional 
investigations or treatment of participants; (3) local physiotherapists delivering the trial interventions 
reported any events occurring during treatment sessions; and (4) medical records of non-responding 
participants were retrieved by local research teams at site.

Serious adverse events not related to the intervention or TASD event were recorded on the SAE form 
but were not formally analysed or reported. SAEs that were predefined complications directly related to 
the trial interventions or directly caused by the primary TASD event were recorded as complications and 
not reported.

Resource use questionnaires
The primary health economic analysis concentrated on direct intervention and healthcare/PSS costs, 
while wider impact (societal) costs were included within the sensitivity analyses. Participants completed 
resource use questionnaires at baseline and all follow-up points, to collect resource use data associated 
with the interventions under examination.

Qualitative interviews
One of the secondary objectives for ARTISAN was to qualitatively explore the participant experiences of 
receiving the trial treatments, and facilitators and obstacles to adhering to them.

At a point soon after the return of the 12-month follow-up questionnaire, a purposive sample informed 
by treatment allocation, gender, age and outcome of up to 50 participants was invited for a one-off face-
to-face interview [by telephone or via Microsoft Teams® (Microsoft Corporation, Redmond, WA, USA)]. 
The aim of the interviews was to explore the participant experience of receiving the trial treatments, and 
facilitators and obstacles to adhering to them.

Follow-up
Core outcomes were completed over the telephone or by e-mail if postal copies were not returned. 
Text messages were also sent to participants; text messages were only sent to participants who gave 
prior consent.

Multiple contact details were recorded, such as addresses and telephone numbers, mobile telephone 
numbers and e-mail addresses, and contact details of next of kin, to prevent loss to follow-up. This 
information was held separately from the trial data, on a password-protected database, to uphold 
anonymisation, in line with current regulations. If the participant was lost to follow-up at a certain time 
point, reasonable efforts (e.g. phone calls, mobile text messaging, post) were used to acquire outcome 
data at each time point.

Changes to trial outcomes
Outcome collection took place prior to and during the COVID pandemic. Prior to the pandemic, postal 
data collection was the primary method of data collection. During the pandemic, due to the mandate 
to work from home and not leave the house, the primary method of data collection became telephone. 
Once the national restrictions were lifted, the team reverted back to postal mechanisms as the primary 
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collection method. A protocol amendment was made to clarify the different methods of acceptable 
data collection.

Due to the national instruction to close non-COVID research to recruitment for a period of 3 months in 
2020, there was delay to achieving recruitment milestones. A request was submitted to the funder and 
it was agreed that the date for the end of the trial would be extended to 30 November 2022, the impact 
being that all patients randomised after 1 August 2021 were only consented for 6-month follow-up and 
not 12 months. This allowed the primary research question to be answered, while minimising cost to 
the funder.

Adverse events and serious adverse events

Adverse events
An adverse event (AE) was defined as any untoward medical occurrence in a participant which did not 
necessarily have a causal relationship with this treatment/intervention. Foreseeable AEs related to the 
management of TASD occurring as a result of the trial intervention(s) were not recorded as part of the 
trial because advice and physiotherapy are part of normal clinical practice, with a good safety profile. 
Examples of such AEs include pain and reduced shoulder movement.

Serious adverse events
An AE was considered a SAE if it was an untoward medical occurrence that fulfilled one or more of the 
following criteria:

•	 resulted in death
•	 was immediately life-threatening
•	 required hospitalisation or prolongation of existing hospitalisation
•	 resulted in persistent or significant disability or incapacity
•	 was a congenital abnormality or birth defect
•	 was an important medical condition.

In the context of this protocol, ‘hospitalisation’ referred to any hospital event including day surgery and single 
A&E attendances. SAEs that may be expected as part of the interventions were predefined and recorded on 
the participant’s CRF for routine return to the ARTISAN central office and reported to the relevant oversight 
committees, but not recorded on a SAE form; they were instead defined as a complication. AEs/SAEs that 
were expected as part of the TASD and defined as a complication were: damage to nerves or blood vessels, 
fractures, re-dislocation, torn ligaments or muscles, persistent exacerbation of shoulder pain, restriction of 
range of movement, adhesive capsulitis (frozen shoulder) and persistent instability.

All participants experiencing non-predefined SAEs related to the intervention or TASD injury were 
entered onto the appropriate reporting form and reported to Warwick Clinical Trials Unit (WCTU) 
using a dedicated ARTISAN and quality assurance resource account within 24 hours of the investigator 
becoming aware of them.

Reporting serious adverse events
Serious adverse events and the associated management of them that may be expected as part of the 
interventions, and which were predefined, were recorded on the participant’s CRF only for routine 
return to the ARTISAN central office and reported to the relevant oversight committees. SAEs were 
entered onto a SAE form and once received, causality and expectedness were confirmed by either the PI 
or Chief Investigator.

Serious adverse events that were deemed to be unexpected and possibly, probably or definitely related 
to the trial interventions were notified to the Research Ethics Committee (REC) within 15 days. All such 
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events were reported to the TMG at their next meeting. All SAEs that occurred between the date of 
randomisation and the end of 12-month follow-up for the participant were reported. For each SAE the 
following information was collected:

•	 details of event that occurred from participant CRF or direct from site.

If the event was identified on the participant CRF, this resulted in the site being contacted to collect:

•	 full details in medical terms and case description
•	 event duration (start and end dates, if applicable)
•	 action taken
•	 outcome
•	 seriousness criteria
•	 causality (i.e. relatedness to intervention), in the opinion of the investigator
•	 whether the event would be considered expected or unexpected.

If the event was identified by site, this resulted in the site contacting WCTU with the above details via a 
SAE form.

Any change of condition or other follow-up information was communicated to the sponsor as soon as 
it was available. Events were followed up until the event had resolved or a final outcome was reached. 
The research team liaised with the investigator to compile all the necessary information. The trial 
co-ordinating centre was responsible for reporting any related and unexpected SAEs to the sponsor and 
REC within required timelines.

Blinding

Following randomisation it was not possible to blind participants or treating clinicians to treatment 
allocation. However, both the treating clinician and the participant were blind to treatment allocation 
during the initial advice session. All staff involved in follow-up data collection were blind to treatment 
allocation; any unblinding was reported to the TMG. The central research team members were blinded 
until after data analysis was complete, with the exception of the trial statisticians, who had access to 
treatment assignment for the purposes of data monitoring and safety, and data-entry personnel who 
entered data from questionnaires, including some details of treatments received.

Statistical methods

All data have been analysed and reported in accordance with the Consolidated Standards of Reporting 
Trials (CONSORT) guidelines.18,19 A detailed statistical analysis plan and a data-sharing plan were agreed 
with the DMC prior to any formal analyses being conducted. These are publicly available. All statistical 
analyses were carried out using R version 4.0.3 (The R Foundation for Statistical Computing, Vienna, 
Austria).

Power and sample size
The OSIS is the only PROM recommended by UK BESS/BOA guidelines and was used by the most 
recent Cochrane review,1,2 so was chosen as the primary outcome for the study. The standard 
deviation (SD) of the OSIS 6 months after injury is around 10 points;20,21 however, the literature has 
predominantly included a younger population. Given that we planned to recruit a wider range of ages, 
the SD for this study might be expected to be larger. We estimated a required sample size with two-
sided significance set at 5% for various scenarios of difference, power and SD (Table 3). The bolded 
figure of 191 participants per treatment arm represented the most likely scenario, based on a SD 
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of 12, and our current knowledge when beginning the study, for 90% power to detect the selected, 
worthwhile, difference. This corresponds to a small standardised mean difference of 0.3. This represents 
a conservative evaluation of the sample size required based on the above literature.

Allowing a SD of 12 and for 20% loss during follow-up, this gives a figure of 478 participants in total. 
Therefore, 239 participants randomised to each group would provide 90% power to detect a difference 
of 4 points (corresponding to a small standardised mean difference of 0.3) in OSIS at 6 months at the 5% 
level.15,20

To address the possibility that therapist effects might adversely affect our statistical power, we planned 
an interim analysis to estimate the intracluster correlation coefficients (ICCs) for the pooled study data 
when we had 3-month data available on around 200 participants. We chose to use the earlier follow-up 
point because if there were therapist effect present, we would expect it would be maximal soon after 
the end of the treatment phase and to attenuate over longer-term follow-up, allowing us to conduct 
the analysis earlier. As the analysis used pooled data, adjustments to control the type I error were 
not needed.22

We modelled the ICC using the same mixed-effects model; we used the fixed effects planned for the 
primary analysis, with the term for treatment allocation removed and the physiotherapist conducting 
the initial physiotherapy session and subsequent randomisation added as a random effect. The 95% 
confidence interval (CI) of the calculated ICC was then estimated using bootstrap methods.23

This adaptive design had the additional advantage that we had actual data on the SD of our primary 
outcome at 3 months, which allowed us to further refine our sample size estimate.

Summary of baseline data and flow of participants
Baseline data were summarised to check comparability between treatment arms, and screening data 
checked to highlight any characteristic differences between those individuals in the study, those 
ineligible and those eligible but withholding consent. Standard statistical summaries were constructed 
for the primary outcome measure (i.e. OSIS) and all secondary outcome measures.

Primary outcome analysis
The main analysis investigated differences in the primary outcome measure (OSIS), 6 months after 
randomisation, between the two treatment groups. Unadjusted and adjusted regression analyses were 
used to estimate the between-group difference. The adjusted analyses accounted for the stratification 
variables (intervention, age group, dominant arm injured) and the baseline score. More specifically, 
adjusted mixed-effects modelling was used where the recruiting centre was included as a random effect 
to allow for possible heterogeneity in participant outcomes due to the recruiting centre. This adjusted 
model was predefined as the primary efficacy analysis of the study.

TABLE 3 Study sample size (figures are per treatment arm)

Difference

80% power 90% power

3 4 5 3 4 5

SD 10 176 100 64 235 133 86

12 253 143 92 338 191 123

14 343 194 125 459 259 166
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Secondary outcome analyses
Descriptive statistics of each PROM data set (i.e. QuickDASH and EQ-5D-5L) at each time point were 
constructed, and between-group analyses were performed following the method set out for the primary 
analysis. The patterns of recovery were also explored.

The secondary analyses carried out chi-squared tests to compare the number of dislocations and 
other complications between allocation groups. It was specified in the statistical analysis plans that 
Kaplan–Meier curves would be constructed for important complications; however, as there were only 
a few complications, this was omitted. The secondary outcomes were also modelled at each time 
point. Temporal effects on the intervention effects were also investigated using a multilevel model of 
all follow-up data. A mixed-effects regression model was fitted with an interaction term (treatment 
allocation group and time point), controlling for age group and dominant arm injured. This was analysed 
and reported for each of the primary and secondary outcomes.

Subgroup and exploratory analyses
Two pre-specified subgroup analyses were undertaken to measure whether there was any difference 
in intervention effects for hand dominance (injured shoulder in dominant arm vs. injured shoulder in 
non-dominant arm) and age group (younger participants vs. older participants). The analyses followed 
the methods described for the primary analyses, with additional interaction terms incorporated into the 
mixed-effects regression model.

The age group distribution was also analysed to define the best cut-off point between younger and 
older participants. We did this by fitting a Gaussian mixture model with a fixed support size of two, 
using an expectations maximisation algorithm.24 We predefined the cut point to be when the probability 
of membership on either distribution was 0.5. If this cut point was found to be more than 10 years 
different to our initial age cut point (40 years), we would use the new boundary as a sensitivity analysis.

Furthermore, we suspected the events of the COVID epidemic may have influenced the study. 
Therefore, we conducted exploratory analyses to investigate the effects this had on the trial follow-up 
rates as well as participants’ anxiety levels pre and post the date when the UK Government enforced 
lockdown (20 March 2020).

Criteria for the premature termination of the trial
The incidence of complications, AEs and SAEs in each group was also analysed for the interim analyses 
and presented to the DMC. If there were concerns regarding the patient-reported incidences of 
complications, the DMC could decide that further investigations needed to be made. The trial team 
contacted study recruiting centres to obtain confirmed complications, which were reported in the 
primary analyses.

Participant population
The primary analysis and secondary analyses were conducted on an intention-to-treat basis on the 
randomised population. That is, they included any participant randomised into the study, regardless of 
whether they received study intervention and regardless of protocol deviations, unless specified above.

Procedures to account for missing data
Every effort was made to ensure compliance and return of questionnaires. The impact of COVID 
created new challenges to obtain participant data; however, steps were taken to minimise the loss of 
participants’ follow-up questionnaires. Also, due to the population demographics, there were a number 
of participants lost to follow-up. The missingness and crossovers were carefully monitored and reported. 
As a result, multiple imputation was used to account for the missing data. The multiple imputation 
by chained equations (MICE) method using predictive-mean-matching technique was used to impute 
missing outcomes, with variables chosen in conjunction with the health economic analysis (see below). 
The baseline scores of the primary outcome (post-injury OSIS scores), and the randomisation strata 
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(dominant arm injured, age group), were used as predictor variables for the missing values. Twenty-
five imputed data sets were generated and pooled using Rubin’s rules and then a fixed-effects linear 
regression model was fitted, adjusting for treatment allocation, age group, dominant arm injured and 
baseline OSIS score, with site fitted as a fixed effect.

Health economic evaluation

Overview
The health economic objective was to assess the comparative cost-effectiveness of ARTISAN compared 
to ARTISAN Plus in the management of patients presenting with TASD. Resources associated with 
each trial arm were collected alongside information on quality of life at 6 weeks, 3 months, 6 months 
and 12 months. Quality-of-life information was collected using the EQ-5D-5L at baseline, 6 weeks, 
3 months, 6 months and 12 months. The primary analysis adopted a NHS and PSS perspective in line 
with the recommendations from the National Institute of Health and Care Excellence (NICE).25 A societal 
perspective was used for the sensitivity analysis, and this included private costs incurred by patients 
because of the interventions and loss of earnings due to work absences. Outcomes were analysed using 
cost–utility analysis and expressed in terms of incremental costs per QALY gained. The time horizon 
covered the period from randomisation to 12 months post randomisation. Cost and outcomes were not 
discounted due to the 12-month time horizon.

Resource use
Data on health and social care services were recorded when used during the study time horizon. Societal 
costs included private medical costs and productivity losses due to injury. All costs were expressed in 
GBP using 2020/2021 prices. If necessary, costs were inflated or deflated to current prices using the 
NHS Cost Inflation Index.26 Resources used were collected at each follow-up point over the time horizon 
using questionnaires. The questionnaires captured details of the following resource use categories: 
medication, outpatient and emergency attendances, encounters with primary or community health and 
social services, inpatient and day case admission, walking and adaptive aids related to injury, and number 
of days off work due to injury.

It was anticipated that hospital physiotherapy visits would be key to the analysis of cost as these 
formed the core of the ARTISAN Plus intervention. Hospital physiotherapy visits were recorded by 
two methods in both groups: site records and patient recall. Neither method is perfect, since site 
records cannot differentiate trial-related and unrelated physiotherapy visits and patient recall might be 
vulnerable to under-reporting. Participant recall was used as the primary method of analysis, given its 
consistent use across all resource items. Site-reported hospital physiotherapy use was substituted in a 
sensitivity analysis.

Intervention costs
The difference between the trial arms was the offer of at least one course of physiotherapy (ARTISAN 
Plus) following a single advice session (ARTISAN). The recall period of the 6-week resource use 
questionnaire covered the period during which at least a single course of physiotherapy was offered 
to participants. Physiotherapy contacts reported in CRFs could not be distinguished from those that 
formed part of the intervention; hence intervention costs were not applied, to avoid double counting.

However, a sensitivity analysis was conducted by replacing all patient-reported physiotherapy contacts 
with site-reported physiotherapy visits over the follow-up period.

Valuation of resource use
Resources used were valued in accordance with methods recommended by the NICE Guide to Methods 
of Technology Appraisal.25 Unit costs were derived for each resource use item from national databases. 
The key databases used to derive unit costs for resource use items include: Department of Health and 



18

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Trial methods

Social Care Reference Costs, Personal Social Services Research Unit’s unit cost compendium, 2021 NHS 
Prescription Cost Analysis database for England, 2021 volumes of the British National Formulary, and 
the NHS Supply Chain Catalogue 2019.27–30 Data from the Office for National Statistics were used to 
estimate loss of earnings due to time off work.31

Summary statistics were generated for resource use variables by treatment allocation and assessment 
point. Mean differences in costs between treatment groups for patients with complete data were 
compared using the two-sample t-test. Statistical significance was assessed at a 5% significance level.

Measuring outcomes
The primary health outcome for economic evaluation was the QALY, in accordance with NICE 
guidelines.25 The health-related quality of life of trial participants was assessed at baseline (pre and post 
injury), 6 weeks, 10 weeks, 16 weeks, 24 weeks and 12 months post randomisation using the EQ-5D-5L 
instrument.17 Responses to the EQ-5D-5L instrument were converted to utilities by mapping responses 
from the EQ-5D-5L to the EQ-5D-3L valuation set using a mapping function as recommended by 
NICE.32,33 QALYs were generated for each participant using the area under the curve assuming linear 
interpolation across each temporal measurement point. QALYs accrued over the follow-up period were 
summarised across each time point and reported by trial group. Between-group differences in QALYs for 
patients with complete data were compared using a two-sample t-test.

Missing data
Missing data are common in RCTs. Participants are likely to be lost to follow-up for various reasons. 
Due to trial-related systematic differences in costs and outcomes, participants with missing data may 
systematically differ from those with fully observed data. Hence, missing data need to be handled in a 
principled way, underpinned by the missing data mechanism. Missing costs and health utility data were 
imputed under the missing at random (MAR) assumption, at each time point, using fully conditional 
MICE implemented through the MICE package in Stata® 17 (StataCorp LP, College Station, TX, USA).34 
The appropriateness of using the MAR assumption was evaluated by investigating the missing data 
patterns and comparing attributes with and without missing cost and health-related quality-of-life 
data at each follow-up time point. Predictors of missingness were identified using a stepwise logistic 
regression model at each follow-up time point, adjusting for baseline covariates. The multiple imputation 
model used baseline covariates (age, gender and dominant arm; i.e. whether the injured shoulder was 
the dominant arm).

Unobserved costs and QALYs were imputed separately by trial arm at each time point using observed 
values. The imputation model was assessed for convergence, and the distributions of observed, 
imputed and completed data for costs and QALYs were compared graphically.35 [Reproduced with 
permission from Faria et al.35 This is an Open Access article distributed in accordance with the terms 
of the Creative Commons Attribution (CC BY 4.0) license, which permits others to distribute, remix, 
adapt and build upon this work, for commercial use, provided the original work is properly cited. See: 
https://creativecommons.org/licenses/by/4.0/. The text below includes minor additions and formatting 
changes to the original text.] It ran 50 times following methodological guidance that the number of 
imputations be determined by the fraction of missing information rather than the proportion of missing 
data.36 Bivariate regression using the seemingly unrelated regression model (sureg), within the Stata 
MI (multiple imputation) framework, was used to estimate the costs and QALYs over the time horizon, 
controlling for baseline covariates (age and gender) and baseline utility. There were no significant 
interactions between the interventions and any of the baseline covariates. Joint distributions of costs 
and outcomes from the original data set were generated through non-parametric bootstrapping of the 
MI model and incremental costs and QALYs were calculated.34

Presentation of cost-effectiveness results
Cost-effectiveness was presented as an incremental cost-effectiveness ratio (ICER), calculated as the 
mean difference in costs and QALYs, with ARTISAN as the reference (control) treatment and ARTISAN 
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Plus as the comparator (intervention). Bootstrapped replicates of incremental costs and QALYs were 
used to populate the ICER plane. Cost-effectiveness acceptability curves showed the probability that 
ARTISAN Plus was cost-effective compared to ARTISAN at different cost-effectiveness thresholds 
ranging from £0 to £100,000 per QALY. The net monetary benefit (NMB) of using ARTISAN Plus was 
calculated at the different cost-effectiveness thresholds. A positive incremental NMB would show 
that ARTISAN Plus is cost-effective when compared to ARTISAN at the specified cost-effectiveness 
threshold. The expected value of perfect information was calculated at willingness-to-pay thresholds 
and represented graphically. The expected value of perfect information reflects the monetary value of 
removing uncertainty from the cost-effectiveness estimates at different willingness-to-pay thresholds.

Sensitivity and secondary analysis
Sensitivity analyses were conducted to test the robustness of the cost-effectiveness estimates. This 
included re-estimating the cost-effectiveness estimates under the following scenarios: (1) using 
complete data; (2) adopting a wider societal perspective that included private costs incurred by the trial 
participant and productivity losses due to work absences; and (3) using data up to 6-month follow-up 
due to relatively lower levels of completion rates at 12 months compared to earlier time points.

Due to difficulties in distinguishing physiotherapy visits that were part of the intervention and routine 
visits that were requested by patients, cost-effectiveness estimates were re-evaluated using site-
reported physiotherapy data. The costs of missed appointments were included (assumed to be half the 
price of an NHS physio visit) and the cost-effectiveness estimates were re-evaluated.

Qualitative data analysis

Interviews were digitally recorded, subject to permission of each participant, and were transcribed 
verbatim. Data were analysed as follows [Reproduced with permission from Ellard et al.37 This is an Open 
Access article distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) 
license, which permits others to distribute, remix, adapt and build upon this work, for commercial use, 
provided the original work is properly cited. See: https://creativecommons.org/licenses/by/4.0/. The 
text below includes minor additions and formatting changes to the original text.]:

•	 Data familiarisation: reading of complete interview transcripts, listening to original audio recordings 
and use of field notes.

•	 Identifying a thematic framework: key issues, concepts and themes identified and an index of 
codes developed.

•	 Indexing: whereby the index generated through identification of the thematic framework was applied 
to all data.

•	 Charting: a summary of each passage of text was transferred into a chart to allow more overall and 
abstract consideration of index codes across the data set and by each individual.

•	 Mapping and interpretation: understanding the meaning of key themes, dimensions and broad overall 
picture of the data and identifying and understanding the typical associations between themes 
and dimensions.

The charting process provided an opportunity to code data from numerous vantage points: by 
demographic factors, such as gender or age; by personality characteristics, such as looking specifically 
at people who are highly anxious compared to those who are not; or by medical aspects, such as those 
with a particular condition compared to those without.

The computer package NVivo 7 (QSR International, Warrington, UK) was used to facilitate this process. 
Researcher bias was minimised through regular cross-checking of data and findings by the members 
of the team. In addition, transcripts were returned to participants (where necessary), providing 
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them with the opportunity to check the transcripts for accuracy and authenticity and to offer any 
subsequent reflections.

Data management

Personal data collected during the trial were handled and stored in accordance with applicable UK data 
protection law. Personal identifying information was brought to WCTU for follow-up purposes. Handling 
of personal data was documented in the participant information sheet and consent obtained.

Disclosure of confidential information was only considered if there was an issue which may 
jeopardise the safety of the participant or another person, according to Warwick SOPs and the UK 
regulatory framework.

Data collection and management
The CRFs were developed by the trial manager in consultation with the chief investigator, statistician, 
health economist and other relevant members of the trial team to the required trial data. A suitably 
trained member of the research team completed and returned the CRFs to the ARTISAN trial office. 
The co-ordinating team checked and entered the data onto a secure trial database held at WCTU, in 
accordance with the WCTU SOPs.

Various methods were used to chase missing data/unreturned questionnaires, including post, phone, 
text, mobile app and e-mail. Appropriate consent was sought to contact participants.

Database
The database was developed by the Programming Team at WCTU and all specifications (i.e. database 
variables, validation checks, screens) were agreed between the programmer and appropriate trial staff.

Data storage
All essential documentation and trial records were stored at WCTU in conformance with the applicable 
regulatory requirements, and access to stored information (paper and electronic) was restricted 
to authorised personnel. All data were stored in a designated storage facility within the University 
Hospitals Coventry and Warwickshire and/or WCTU. Electronic data were stored on password-
protected university computers in a restricted-access building.

Data access and quality assurance
All data collected were pseudonymised after the collection of the baseline demographic data for each 
participant. Confidentiality was strictly maintained, and names or addresses were not disclosed to 
anyone other than the staff involved in running the trial and collecting follow-up information when 
necessary. Participants were identified by ID number, initials and date of birth only where necessary. 
Identifiable participant data were held in a locked filing cabinet and coded with the trial number to tag 
identifiable data to the outcome data. Direct access to source data/documents was available for trial-
related monitoring or audit.

Summary of changes to the trial protocol
Changes to the protocol via substantial amendments are summarised in Table 4.
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TABLE 4 Summary of protocol amendments

Amendment 
number Details of amendment Status

SA1 Following feedback from TSC from last meeting, the protocol and all 
CRFs were amended. Protocol: a paragraph added to ‘Trial Summary 
and Flow Design’ section to clarify that in addition to the pilot and 
main trial we will also be conducting studies within a trial aimed at 
improving the way we conduct clinical trials. This will not impact 
on the main trial recruitment procedures, interventions, follow-up 
time points or outcome measures collected as outlined for the main 
trial. Participant age group was also clarified in the new version of 
the protocol. Patient information sheet: a sentence added to clarify 
that in addition to the main study we will also be evaluating ways to 
improve the way we do studies. Looking at how to improve the way 
we do things will not affect the main study. Additionally, three new 
forms were created. These include File Note, First Physiotherapy 
Session Quality Assurance Checklist, and Protocol Deviation Form

Health Research 
Authority (HRA) 
approval:  
9 October 2018
REC approval:  
1 October 2018

SA2 Two new documents created which include the Physiotherapy Manual 
and Physiotherapy Booklet

HRA approval:  
14 November 2018
REC approval:  
09 November 2018

SA3 1.	 Protocol: exclusion criteria number 4 on page 20 amended to 
clarify the criteria

2.	 Protocol Deviation Form: form amended to capture ‘Date of 
Event’

3.	 File Note: form amended to capture ‘Date of Event’
4.	 Post-Registration Withdrawal Form: the word ‘patient’ replaced 

with ‘participant’
5.	 Post-Randomisation Withdrawal Form: the word ‘patient’ replaced 

with ‘participant’

HRA approval:  
04 December 2018
REC approval:  
03 December 2018

SA4 1.	 Physiotherapy Manual was amended. This manual will be used by 
physiotherapists when giving physiotherapy to participants

2.	 Summary Information Sheet amended. This sheet will be given 
to patients and the amendment is to remove the statement ‘not 
having an operation’

3.	 Some new letters created which will be sent to participants with 
their follow-up questionnaires

HRA approval:  
15 March 2019
REC approval:  
14 March 2019

SA5 Following feedback from sites and quality assurance during the pilot 
phase, CRFs and protocol were amended in preparation for the main 
phase. Study Within a Trial (SWAT) was also added

HRA approval:  
7 August 2019
REC approval:  
14 August 2019

SA6 Protocol safety reporting and clarification on exclusion criteria. 
Amend consent form and follow-up questionnaires with number of 
calls to hospital physiotherapy department. Amend posters and CRF 
with exclusion criteria.

HRA and REC 
approval:  
2 October 2019

SA7 Protocol update from v5.0 to v6.0: clarification throughout that sites 
can have an individual PI or co-PIs, dependent on local arrangements. 
Clarification that if the participant is unable to attend face to face 
with the research team, then verbal consent can be gained and 
a paper consent form will be handed to the research team prior 
to randomisation. Clarification that the core outcome set will be 
collected by telephone, text or e-mail if postal questionnaires are not 
returned. Removal of personnel names in Appendix 4 plus the addition 
of SWAT registration number in Appendix 4

Approved by REC 
and HRA. Date of 
implementation  
9 July 2020

SA8 ARTISAN extension, change to timelines and contacts in protocol: 
end of recruitment 31 January 2022, end of trial 30 November 2022. 
12th month follow-up for patients randomised after 1 August 2021 
removed. Participant contact details form v3.0, participant informa-
tion sheet v5.0, summary information sheet v5.0, SWAT postcard v2.0

Approved by REC 
and HRA. Date of 
implementation  
12 December 2021
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Chapter 3 Clinical results

Recruitment

Forty-one NHS Trusts screened 1551 adults with a traumatic shoulder dislocation, from whom 1069 
were not randomised. Between 14 November 2018 and 14 March 2022 we randomised 482 of into 
the study, 101% of target (Figure 1). One Trust was unable to randomise any participants prior to 
closure of the trial.

Treatment received:
 
• Advice only, n = 238
• Advice and clinician initiated 
    additional physiotherapy, n = 2

Completed baseline (n = 240)

Patients referred to the trauma/orthopaedic 
clinic with a traumatic shoulder dislocation 

(n = 1551)

Patients not meeting eligibility 
criteria

(n = 629)

• Patient has bilateral dislocations, n = 15
• Patient having first-line surgical
    management, n = 105
• Neurovascular complication associated 
    with injury, n = 74
• Previously randomised in 
    ARTISAN , n = 5
• First session of physiotherapy not
    within 6 weeks of injury, n = 179
• Unable to adhere to trial 
    procedure, n = 246
• Randomised in error, n = 5

Randomised 
(n = 482)

Treatment received:

• Advice and offer of additional 
    physiotherapy, n = 242
• Advice only, n = 0

Completed baseline (n = 242)

Included in primary analysis (n = 174)

  –Withdrew, n = 7
–Missing, n = 68

Included in primary analysis (n = 180)

  –Withdrew, n = 3
–Missing, n = 60

Allocated to Advice 
(n = 240)

Allocated to Advice and 
Physiotherapy 

(n = 242)

Patients eligible but not registered
(n = 332)

Eligible patients
(n = 922)

Post-registration withdrawals for no longer meeting 
eligibility criteria (n = 77)

• Patient has had previous dislocation, n = 1
• Dislocation is not anterior, n = 2
• Dislocation is bilateral presentation, n = 1
• First-line surgical management, n = 4
• Neurovascular complication, n = 6
• First session of physiotherapy not within 6 weeks 
    of injury, n = 50
• Unable to adhere to trial procedures, n = 8
• Patient missed, n = 5

Patients eligible but not randomised (n = 31)
• Clinician unwilling, n = 7
• Patient unwilling, n = 24

Registered
(n = 590)

• Clinician unwilling, n = 70
• Patient unwilling, n = 249
• Unwilling, but no reason, n = 13

FIGURE 1 CONSORT flow diagram.
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Baseline characteristics

Two-thirds of participants were male (n = 317/482; 66%), 36% of participants had a sport-related injury 
(n = 172/482) for their dislocated shoulder and 16% reported a concurrent injury (n = 96). The mean age 
of participants was 45 years (SD = 20) (Table 5).

TABLE 5 Baseline characteristics of all randomised participants

Characteristic
ARTISAN 
only (n = 240)

ARTISAN + 
physiotherapy (n = 242)

All participants 
(n = 482)

Gender (n, % of 
group total)

Female 83 (34) 82 (34) 165 (34)

Male 159 (66) 158 (66) 317 (66)

Age at randomisation in years (mean, SD) 45 (20) 45 (19) 45 (20)

Age group  
(n, %)

39 and under 109 (45) 112 (46) 221 (46)

40 and over 131 (55) 130 (53) 261 (54)

Injured arm  
(n, %)

Dominant 134 (56) 136 (56) 270 (56)

Non-dominant 106 (44) 106 (44) 212 (44)

Mechanism of 
injury (n, %)

Sports 94 (39) 78 (32) 172 (36)

Non-sports 146 (61) 164 (68) 310 (64)

Concurrent 
injury (n, %)

Yes (any) 50 (21) 46 (19) 96 (20)

Head 17 (7) 9 (4) 26 (5)

Chest 10 (4) 2 (1) 12 (3)

Abdomen 0 (0) 2 (1) 2 (0)

Pelvis 2 (1) 3 (1) 5 (1)

Spine 0 (0) 2 (1) 2 (0)

Legs 17 (7) 19 (8) 36 (8)

Injury to opposite arm 8 (3) 5 (2) 13 (3)

Injury to same arm 10 (4) 21 (9) 31 (6)

BMI (n valid) 212 212 424

BMI (mean, SD) 27 (5) 27 (6) 27 (6)

Concomitant 
medication  
(n, %)

Systemic steroids 2 (1) 5 (2) 7 (2)

Pain medication 
pre-dislocation

19 (8) 22 (9) 41 (9)

Concomitant 
illness (n, %)

Inflammatory arthritis 8 (3) 6 (2) 14 (3)

Diabetes 9 (4) 9 (4) 18 (4)

Smoking status 
(n, %)

Yes (n, %) 31 (13) 44 (18) 75 (16)

If yes, no. per week (mean, SD) 41 (31) 40 (39) 41 (35)

For how many years (mean, SD) 13 (13) 15 (15) 14 (14)

Alcohol units 
per week (n, %)

0–7 154 (64) 157 (65) 311 (65)

8–14 57 (24) 53 (22) 110 (23)

15–21 14 (6) 21 (9) 35 (7.3)

> 21 14 (6) 11 (5) 25 (5)
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Characteristic
ARTISAN 
only (n = 240)

ARTISAN + 
physiotherapy (n = 242)

All participants 
(n = 482)

Ethnicity (n, %) White 205 (85) 206 (85) 411 (85)

Mixed 2 (1) 7 (3) 9 (2)

Asian 18 (8) 19 (8) 37 (8)

Black/African/Caribbean 12 (5) 5 (2) 17 (4)

Other 3 (1) 5 (2) 8 (2)

Missing 0 0 0

Employment 
(n, %)

Full-time employed 119 (50) 113 (47) 232 (48)

Part-time employed 26 (11) 20 (8) 46 (10)

Self-employed 14 (6) 31 (13) 45 (9)

Retired/looking after home/
inactive

50 (21) 48 (20) 98 (20)

Unpaid work 0 (0) 1 (0) 1 (0)

Unemployed 11 (5) 8 (3) 19 (4)

Full-time student 18 (8) 21 (9) 39 (8)

Full-time carer 2 (1) 0 (0) 2 (0)

Missing 0 0 0

Trial allocation 
preference  
(n, %)

ARTISAN Plus 65 (27) 74 (31) 139 (29)

ARTISAN alone 46 (19) 35 (15) 81 (17)

No preference 128 (53) 128 (53) 256 (53)

Missing 1 (0) 5 (2) 6 (1)

TABLE 5 Baseline characteristics of all randomised participants (continued)

The group allocated to additional physiotherapy had a slightly higher baseline score than the ARTISAN-
only group. Figure 2 shows this graphically, where it can also be seen that while the distributions of the 
two groups are similar, the overwhelming majority of participants have increased from their baseline 
OSIS score. It is also clear that participants with lower OSIS scores at baseline achieve larger increases in 
function partly due to regression to the mean.

Allocation group
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FIGURE 2 Oxford Shoulder Instability Score waterfall plot. Participants are ranked by baseline score (dot) and are connected 
to their 6-month score by a line. Line colour represents allocation group and line type (solid or dashed) represents age group 
at randomisation.
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Age cut point

Figure 3 shows the probability density plots of the participant age. Two distributions were fitted, centred 
at 24 and 56 years old, with the point where probability of membership in both distributions was 50% 
at 33 years of age. As this was within 10 years of the randomisation stratum (age of 40), no further 
sensitivity analyses exploring the effects of age were done.

Intervention delivery

During the ARTISAN study, 96 therapists delivered the core ARTISAN session across the 41 study 
sites. The number of physiotherapists at each site ranged from one to seven, with a low number of 
physiotherapists randomising and treating more than three participants in the study.

Compliance

Source physiotherapy data were requested from sites for all 482 participants; only four records 
were unobtainable, meaning data were available for 478 participants. Table 6 shows the number 
of participants attending additional physiotherapy sessions. Of those receiving the ARTISAN-only 
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FIGURE 3 Probability density plots of the participant age.

TABLE 6 Number of site-reported physiotherapy sessions for each participant

Site-reported physiotherapy
ARTISAN only
(n = 240)

ARTISAN Plus
(n = 242)

All participants
(n = 482)

Number of participants with additional physio 
appointments (n, %)

44 (19) 239 (99) 284 (58.9)

Number of participants completed at least one 
session of physiotherapy (n, %)

37 (15) 201 (83) 238 (49)

Median number of  
sessions attended 
(min–max)

All participants 0 (0–14) 2 (0–12) (0–14)

Participants with at 
least one session

2 (1–14) 2 (1–12) 2 (2–14)
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intervention, 15% had extra physiotherapy, whereas 83% of participants in the group allocated to 
additional physiotherapy received at least one additional physio session.

Table 7 also shows patients’ clinical treatment status at 6 months in both groups.

In the ARTISAN-only group, 42 participants opted to have extra physio sessions, 194 received the ARTISAN-
only session and 2 participants were referred to physiotherapy by clinicians. These two participants’ 
treatments were not compliant with the intervention protocol and they were considered to have switched 
allocation groups for the per-protocol analysis. There were two participants whose data were missing.

In the group allocated to ARTISAN plus additional physiotherapy, 24 participants were confirmed by 
site records not to have attended any physiotherapy appointments. Seventeen participants attended an 
additional physiotherapy session but were scheduled to have more and did not attend these sessions. 
The remaining 185 participants either had been discharged (i.e. completed the physiotherapy course) or 
were still receiving ongoing treatment. Finally, there were two participants for whom data could not be 
retrieved in this group.

The treatment patient pathways are demonstrated in the participant treatment flow diagrams for each 
respective allocation group in Figures 4 and 5.

Therapist effect

As the study is focused on the effectiveness of physiotherapy, there were concerns at the beginning of 
the study that there may be a physiotherapist effect which could strongly affect the estimate of efficacy 
of the ARTISAN intervention. Hence, the study captured the number of therapists who delivered the 
core (pre-randomisation) session.

There were 96 therapists who delivered the core ARTISAN session across the 41 study sites. The median 
number of therapists at each site was 2 (range 1–7). The number of participants randomised by each 
therapist ranged from 1 to 21; of the 96 therapists, only 42 (44%) randomised more than three participants.

At the interim analysis point, we estimated the therapist effect by calculating the ICC using the 3-month 
follow-up data with a multilevel model. A chi-squared test comparing the likelihood of the full model 
against the model without the physiotherapist effect was also conducted. The ICC was estimated 
to be 0.0201 (95% CI 0 to 0.601) (participants n = 138; physiotherapists n = 67). The addition of 
physiotherapy effects did not improve the model (χ2 = −2.27e-13, df = 1; p = 1).

Due to the low number of physiotherapists randomising more than three participants, the DMC asked 
for a sensitivity analysis with those physiotherapists randomising three or fewer participants removed. 
Again, the addition of therapist effects did not improve the model (χ2 = 1.14e-13, df = 1; p = 0.5). The 
ICC for was estimated to be 0.0019 (95% CI 0 to 0.483) (participants n = 94; physiotherapists n = 23).

TABLE 7 Site-reported additional physiotherapy sessions 6 months post randomisation

Status at 6 months post randomisation
ARTISAN only
(n = 240)

ARTISAN Plus
(n = 242)

All participants
(n = 482)

Did not attend (n, %) 7 (3) 54 (22) 61 (13)

Patient discharged (n, %) 220 (92) 167 (69) 387 (80)

Ongoing treatment (n, %) 11 (5) 18 (7) 29 (6)

Missing or other outcome (n, %) 2 (1) 3 (1) 5 (1)
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The DMC endorsed the recommendation that the sample size did not need to be inflated for therapist 
effects, but requested that the analysis was repeated using the 6-month follow-up data at the end 
of the study to check whether the interim analysis was correct. Again, 12 of the 41 sites had a single 
physiotherapist performing the randomisation of the participants into the ARTISAN study, and many 
physiotherapists still did not randomise more than three participants.

Repeating the interim analysis using the 6-month follow-up data showed that the physiotherapist effect 
was small and the ICC was not statistically significant. The model was adjusted for the dominant arm 
injured, age group and physiotherapist, but did not include the allocation group (354 participants and 
80 physiotherapists). An ICC value of 0.026 was observed (95% CI 0 to 0.106). Again, comparing the 
models with and without the physiotherapy effects had χ2 = 0.638 and p = 0.424. Again, this showed 
that including physiotherapy effects did not improve the model fit.

Physiotherapy-delivered intervention content

Details of the core (pre-randomisation) ARTISAN session are given in Table 8. A total of 460 participants 
were given the core session as per protocol; 22 participants had details missing. The mean times taken 
to deliver the ARTISAN session were similar in both interventions.

Table 8 also contains the self-reported grade of the physiotherapists who delivered the additional 
physiotherapy sessions.

Tables 9–11 show the physiotherapy exercises prescribed at home and during the session in the 
additional physiotherapy group.

Randomised to ARTISAN
only

(n = 240)

Discharged from
physiotherapy

(n = 24)

Did not attend after one
session

(n = 1)

Did not attend any
appointments

(n = 6)

Advice onlya

(n = 194)

Participant chooses
extra physioa

(n = 42)

Clinician chooses
extra physiob

(n = 2)

Participant’s data
unobtainable/missing

(n = 2)

Ongoing treatment

(n = 11)

FIGURE 4 Diagram of participant pathway for the ARTISAN-only group. a Participants are compliant with protocol. b 
Participants are not compliant with protocol (i.e. have switched treatment groups).

Randomised to ARTISAN
Plus*

(n = 242)

Participant discharged

(n = 167)

Ongoing treatment

(n = 18)

Missing (n = 2) 

Private physio = 1

Participant DNA
follow-up sessions

(n = 24)

Participant DNA after
1st follow-up

(n = 30)

FIGURE 5 Diagram of physiotherapy pathways for the ARTISAN Plus group.
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TABLE 8 Core ARTISAN session details and grades of ARTISAN Plus therapists

ARTISAN programme
(n = 240)

ARTISAN + physiotherapy
(n = 242)

All participants
(n = 482)

ARTISAN session given as per protocol 230 230 460

Time taken to deliver ARTISAN sessiona 
(minutes) (mean, SD)

40 (13) 38 (13) 39 (13)

Session longer than 60 minutesa (n, %) 7 (3) 4 (2) 11 (2)

Grade of physiotherapist 
delivering follow-up sessions 
(at each session)

Grade 5 3

Grade 6 115

Grade 7 178

Grade 8 50

Other 4

a	 Note that session length data from 22 participants were missing.

TABLE 9 Acute Rehabilitation following Traumatic anterior shoulder dISlocAtioN Plus follow-up physiotherapy exercises: 
phase 2, range of movement exercises

Exercise Times given at sessions (n) Times prescribed for home (n)

ROM1: flexion in lying 22 19

ROM2: flexion with a stick 12 15

ROM3: flexion with a table 23 23

ROM4: flexion with a gym ball 4 7

ROM5: flexion with a wall 32 36

ROM6: flexion with a pulley 5 3

ROM7: abduction in lying 4 3

ROM8: abduction with a stick 28 26

ROM9: abduction with a table 11 11

ROM11: abduction with a gym ball 4 3

ROM12: abduction with a wall 11 11

ROM13: abduction with a pulley 3 3

ROM14: external rotation in lying 6 5

ROM15: external rotation with a stick 23 25

ROM16: rotation with a table 4 5

ROM17: rotation with a gym ball 1 2

ROM18: internal rotation with a stick 7 8

ROM19: internal rotation with a towel 10 12

ROM20: extension with a stick 2 2

ROM21: pendulum exercises 0 1

ROM22: other ROM exercise 19 26
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Follow-up

Follow-up at 6 months post randomisation was less than expected, with 354/482 (73%) returning their 
questionnaires. Comparing the baseline demographics of the two groups, participants returning their 
questionnaires were more likely to be female (n = 138/354, 39% returned vs. n = 27/128, 21% lost to 
follow-up), aged 40 and over (n = 227/354, 64% returned vs. n = 34/128, 27% lost to follow-up) and 
to have had their dislocation via a non-sporting-related incident (n = 246/354, 70% returned vs. n = 
64/128, 50% lost to follow-up). However, mean baseline OSIS scores were similar (mean scores: 19.1 
returned vs. 19.1 lost) and there was no correlation with whether or not the participant’s dominant arm 
was injured (n = 199/354, 56% returned vs. n = 71/128, 55% lost).

TABLE 10 Acute Rehabilitation following Traumatic anterior shoulder dISlocAtioN Plus follow-up physiotherapy exercises: 
phase 3, strengthening exercises

Exercise Times given at sessions (n) Times prescribed for home (n)

Strength1: TheraBand extension 13 16

Strength2: TheraBand external rotation (standing) 21 24

Strength3: TheraBand external rotation (sitting) 14 16

Strength4: TheraBand internal rotation (standing) 20 19

Strength5: TheraBand internal rotation (sitting) 7 8

Strength6: TheraBand flexion (stable surface) 14 13

Strength7: TheraBand flexion (standing) 17 23

Strength8: TheraBand abduction 24 22

Strength9: Scapula setting 3 2

Stregnth10: Glenohumeral control 22 21

Strength11: Standing weight drop 16 23

Stength12: Lying weight drop 3 4

Strength13: Other strength exercise 99 109

TABLE 11 Acute Rehabilitation following Traumatic anterior shoulder dISlocAtioN follow-up physiotherapy exercises: 
phase 4, return to sport advice

Exercise Times given at sessions (n) Times prescribed for home (n)

Adv1: floor push-ups 22 20

Adv2: wall push-ups 40 35

Adv3: gym ball push-ups 3 4

Adv4: gym ball weight transfer 5 11

Adv5: gym ball proprioception 0 1

Adv6: proprioception 1 2

Adv7: sport-specific drills 5 5

Adv8: falling press-up, waist level 6 7

Adv9: falling press-up, standing height 0 2

Adv10: other advice 33 49
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Despite a larger than anticipated loss to follow-up, the baseline characteristics predominantly remained 
similar between intervention groups. For example, the percentage of the younger population (39 years 
and under) who returned their questionnaires was 36% in both intervention groups; similarly for gender, 
females comprised 39% of those who returned questionnaires in the ARTISAN only group and 40% 
in the ARTISAN Plus group. The imbalance between the interventions for mechanism of injury also 
remained the same as the baseline figures. This provides reassurance that the mechanism of missingness 
was not related to the trial interventions or processes. Therefore, we do not expect a large risk of bias 
due to the participants lost to follow-up.

Primary outcome

The primary outcome was the OSIS. The possible scores range from 0 (worst function) to 48 (best 
function). The trial was designed to detect a difference of 4 points between allocation groups at 
6 months post randomisation. Descriptive statistics for the OSIS at all time points are shown in Table 12 
and Figure 6.

The mean difference (unadjusted) at the 6-month follow-up showed that the ARTISAN Plus group had a 
better outcome and was statistically significant. The ARTISAN Plus group had a positive mean difference 
of 2.2 (95% CI 0.1 to 4.3). The point estimate was just over half of our target difference of 4.0.

TABLE 12 Oxford Shoulder Instability Score unadjusted summary

Time point Statistic

ARTISAN + 
physiotherapy
(n = 242)

ARTISAN only
(n = 240)

All 
participants
(n = 482)

Mean differencea  
(unadjusted) p-value

Pre-injury N (%) 242 (100) 240 (100) 482 (100) 0.5 (−0.7 to 1.8) 0.394

Mean (SD) 45.9 (6.5) 45.4 (7.4) 45.6 (7.0)

Missing 0 (0) 0 (0) 0 (0)

Baseline N (%) 231 (95.5) 232 (96.7) 463 (96.1) 0.5 (−1.4 to 2.3) 0.624

Mean (SD) 19.3 (9.7) 18.8 (10.0) 19.0 (9.9)

Missing 11 (4.5) 8 (3.3) 19 (3.9)

6 weeks N (%) 173 (71.5) 166 (69.2) 339 (70.3) 1.1 (−1.1 to 3.2) 0.334

Mean (SD) 24.4 (9.9) 23.3 (10.4) 23.9 (10.1)

Missing 69 (28.5) 74 (30.8) 143 (29.7)

3 months N (%) 182 (75.2) 170 (70.8) 352 (73) 2.2 (−0.1 to 4.5) 0.064

Mean (SD) 32.2 (10.4) 30 (11.4) 31.2 (11)

Missing 60 (24.8) 70 (29.2) 130 (27)

6 months N (%) 174 (71.9) 180 (75) 354 (73.4) 2.2 (0.1 to 4.3) 0.040

Mean (SD) 38.4 (9.2) 36.2 (10.7) 37.3 (10)

Missing 68 (28.1) 60 (25) 128 (26.6)

12 months N (%) 135 (55.8) 129 (53.8) 264 (54.8) 1.7 (−0.4 to 3.7) 0.115

Mean (SD) 41.6 (7.8) 39.9 (9.2) 40.8 (8.5)

Missing 107 (44.2) 111 (46.2) 218 (45.2)

a	 Positive value in favour of ARTISAN Plus.
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The adjusted intention-to-treat model was the primary analysis for the study. A mixed-effects model 
was fitted with the following (pre-specified) variables as fixed effects: allocation group, whether the 
participant’s dominant arm was injured, age group, and baseline score. Site of randomisation was fitted 
as a random effect. The model coefficients are reported in Table 13. The mean adjusted difference was 
1.5 points (95% CI −0.3 to 3.5) in favour of the ARTISAN Plus group. This shows that there was no 
significant difference between the intervention groups. The limits of the 95% CI excluded our target 
difference of 4.0. Age group was found to be significant, with participants aged 40 years and over 
performing worse by −2.7 points. The reason why the unadjusted result was different to the adjusted 
result was that the baseline score was a significant predictor of the participants’ outcome. Since this was 
not accounted for in the unadjusted analysis, the slight imbalance in scores at baseline caused a different 
result to that of the adjusted model.

Secondary outcomes

QuickDASH
Table 14 and Figure 7 show the results of the QuickDASH outcomes at each time point. The results at 
the 6-month primary end point show a mean difference of −1.7 (95% CI −5.4 to 2.0) in favour of the 
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FIGURE 6 Oxford Shoulder Instability Score box plot: median and interquartile range (IQR), min and max represented by line.

TABLE 13 Oxford Shoulder Instability Score adjusted random-effects model results at primary 6-month follow-up

Model variable
(n = 337) Coefficient 95% CI p-value

Intervention group ARTISAN only 0 – 0.111

ARTISAN Plus 1.5 −0.3 to 3.5

Age group 39 and under 0 – 0.009

Over 40 −2.7 −4.7 to −0.7

Dominant arm injured Non-dominant 0 – 0.306

Dominant −1.0 −2.9 to 0.9

Oxford shoulder instability Baseline score 0.4 0.3 to 0.5 < 0.001
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TABLE 14 QuickDASH unadjusted summary

Time point Statistic

ARTISAN +
physiotherapy
(n = 242)

ARTISAN 
only
(n = 240)

All 
participants
(n = 482) Mean difference (unadjusted) p-value

Pre-injury N 242 (100) 239 (99.6) 481 (99.8) 0.5 (−3.2 to 4.3) 0.775

Mean (SD) 9.4 (22) 8.8 (19.9) 9.1 (21)

Missing 0 (0) 1 (0.4) 1 (0.2)

Baseline N 230 (95) 230 (95.8) 460 (95.4) −1.5 (−5.8 to 2.9) 0.507

Mean (SD) 46.1 (23.6) 47.6 (23.7) 46.8 (23.6)

Missing 12 (5) 10 (4.2) 22 (4.6)

6 weeks N 168 (69.4) 154 (64.2) 322 (66.8) −5.2 (−10.1 to −0.3) 0.038

Mean (SD) 27.6 (21.4) 32.8(23.2) 30.1 (22.4)

Missing 74 (30.6) 86 (35.8) 160 (33.2)

3 months N 177 (73.1) 162 (67.5) 339 (70.3) −3.5 (−8.0 to 0.9) 0.121

Mean (SD) 19.3 (19.9) 22.8 (21.7) 21 (20.8)

Missing 65 (26.9) 78 (32.5) 143 (29.7)

6 months N 169 (69.8) 169 (70.4) 338 (70.1) −1.7 (−5.4 to 2.0) 0.372

Mean (SD) 12.7 (16.9) 14.4 (17.5) 13.5 (17.2)

Missing 73 (30.2) 71 (29.6) 144 (29.9)

12 months N 133 (55) 126 (52.5) 259 (53.7) −1.8 (5.6 to 2.0) 0.352

Mean (SD) 9.2 (15.2) 11 (16) 10.1 (15.6)

Missing 109 (45) 114 (47.5) 223 (46.3)

Note
Positive values in favour of ARTISAN only.
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ARTISAN Plus group; therefore the unadjusted results show that the effect of the intervention is not 
statistically significant.

QuickDASH adjusted model results
Table 15 presents the adjusted results for the QuickDASH at the primary end point of 6 months. The 
results also agree with the previous unadjusted result; there was no significant difference observed 
between the interventions. However, the ARTISAN Plus group had slightly higher levels of disability than 
the ARTISAN-only group. Participant age group was a statistically significant variable, with the older age 
group having 7.5 points more disability than the younger group. The models for the early end points also 
followed this pattern.

Quality of life (EuroQol 5-dimension score)
Table 16 and Figure 8 show the unadjusted results for the EQ-5D-5L at each time point.

EuroQol 5-dimension score adjusted model results
Initially, the adjusted model did not converge. However, replacing the site random effect as a fixed effect 
showed that the outcome at 6 months did not differ significantly between the intervention groups. The 
other follow-up points also showed no significant between-group differences (Table 17).
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FIGURE 7 QuickDASH score box plot: median and IQR, min and max represented by line.

TABLE 15 QuickDASH: adjusted random-effects model results at primary 6-month follow-up

Model variable
(N = 319) Coefficient 95% CI p-value

Intervention group ARTISAN only 0 – 0.646

ARTISAN Plus −0.8 (−4.0 to 2.5)

Age group 39 and under 0 – < 0.001

Over 40 7.5 (3.9 to 11.1)

Dominant arm injured Non-dominant 0 – 0.272

Dominant 1.8 (−1.4 to 5.1)

QuickDASH Baseline score 0.7 –
(0.6 to 0.9)

< 0.001
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TABLE 16 Quality-of-life EQ-5D-5L summary

Time point Statistic

ARTISAN +
physiotherapy
(n = 242)

ARTISAN 
only
(n = 240)

All 
participants
(n = 482) Mean difference (unadjusted) p-value

Pre-injury N 242 (100) 239 (99.6) 481 (99.8) −0.024 (−0.065 to 0.018) 0.267

Mean (SD) 0.824 (0.239) 0.848 (0.227) 0.836 (0.233)

Missing 0 (0) 1 (0.4) 1 (0.2)

Baseline N 231 (95.5) 232 (96.7) 463 (96.1) −0.007 (−0.048 to 0.034) 0.738

Mean (SD) 0.588 (0.212) 0.595 (0.233) 0.591 (0.222)

Missing 11 (4.5) 8 (3.3) 19 (3.9)

6 weeks N 173 (71.5) 166 (69.2) 339 (70.3) 0.019 (−0.023 to 0.061) 0.370

Mean (SD) 0.711 (0.189) 0.692 (0.201) 0.702 (0.195)

Missing 69 (28.5) 74 (30.8) 143 (29.7)

3 months N 182 (75.2) 170 (70.8) 352 (73) 0.046 (0.005 to 0.088) 0.030

Mean (SD) 0.787 (0.179) 0.741 (0.215) 0.765 (0.198)

Missing 60 (24.8) 70 (29.2) 130 (27)

6 months N 173 (71.5) 179 (74.6) 352 (73) 0.018 (−0.024 to 0.060) 0.410

Mean (SD) 0.815 (0.183) 0.797 (0.217) 0.806 (0.2)

Missing 69 (28.5) 61 (25.4) 130 (27)

12 months N 135 (55.8) 129 (53.8) 264 (54.8) 0.022 (−0.018 to 0.062) 0.273

Mean (SD) 0.870 (0.16) 0.848 (0.169) 0.859 (0.165)

Missing 107 (44.2) 111 (46.2) 218 (45.2)
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Complications and serious adverse events
Table 18 reports the number of complications (pre-specified AEs and SAEs) reported by participants 
at any follow-up. There were 27 reported SAEs during the trial that were unrelated to the TASD or 
TASD treatment, 13 in the ARTISAN-only group and 14 in the ARTISAN Plus additional sessions group 
(Table 19).

Temporal effects

It was pre-specified that temporal effects would be assessed to observe whether participants in one 
treatment group had faster recovery than those in the other.

The model results for each of the outcome measures (OSIS, QuickDASH and EQ-5D) had shown 
that time point is a significant predictor in determining the outcome of participants; in other words, 
people do make statistically significant improvements at each time point. However, when analysing 
the interactions, there were no significant results between the time points and treatment groups (no 

TABLE 17 Quality-of-life EQ-5D-5L adjusted fixed-effects model results at primary end point of 6 months

Model variable
(n = 335) Coefficient 95% CI p-value

Intervention group ARTISAN only 0 – 0.585

ARTISAN Plus 0.010 (−0.026 to 0.047)

Age group 40 and under 0 – < 0.001

Over 40 −0.074 (−0.113 to −0.035)

Dominant arm injured Non-dominant 0 – 0.147

Dominant −0.028 (−0.065 to 0.009)

OSIS Baseline score 0 – < 0.001

0.405 (0.321 to 0.488)

TABLE 18 Participant-reported and site-confirmed complications

Complication
Allocation 
group

Patient-reported 
events

Confirmed 
by site

Not 
confirmed Unknowna Unobtainable

Torn muscle or 
tendon

ARTISAN Plus 32 21 9 2

ARTISAN only 37 22 15

Shoulder 
redislocation

ARTISAN Plus 8 3 2 2 1

ARTISAN only 19 7 7 4 1

Frozen shoulder ARTISAN Plus 12 7 5

ARTISAN only 7 3 4

Fractured bone ARTISAN Plus 6 4 2

ARTISAN only 12 8 4

Blood vessel 
damage

ARTISAN Plus 0

ARTISAN only 1 1

a	 Participants were managed at a different (non-recruiting) site and events cannot be confirmed.
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interaction term in any model crossed the significance threshold for the p-value of 0.05). This means 
that the recovery trajectories are non-significant between the allocation groups.

Sensitivity and subgroup analyses

Sensitivity analyses: predefined per-protocol analysis
There were two participants randomised to the ARTISAN-only allocation group for whom the treating 
clinician prescribed further physio sessions. These participants were included in the intention-to-treat 
primary analysis. Also, four participants were incorrectly randomised into the study as they had no 
radiological evidence of their shoulder dislocation.

To assess the effects of the treatment group switching and inclusion of ineligible participants, the 
treatment-switching participants were removed and those randomised in error were added to their 
randomisation groups. It was found that this did not affect the primary analysis model. The adjusted 
mean difference was 1.4 points for the ARTISAN Plus physio group (95% CI −0.5 to 3.3; p = 0.150).

Sensitivity analysis: post hoc ‘as treated’ analysis
During the analysis, it was noted that there were a large proportion of participants who did not attend 
any physiotherapy. Hence, we did a post hoc ‘as-treated’ analysis. In this scenario, we considered 
participants who received at least one physiotherapy session (as defined by the recruitment site), 
regardless of their initial allocation, to be part of the ‘additional physiotherapy’ programme. Participants 
who did not have any additional physiotherapy were considered as the ARTISAN-only arm.

We found that 238 participants had additional physiotherapy and 239 had no additional physiotherapy 
after randomisation. We fitted a random-effects model with the same covariates as in the primary 
analysis. The results in Table 20 show that the models were similar and there was no significant 
difference between the two intervention groups.

TABLE 19 Summary of SAEs reported

SAE
ARTISAN 
only (n = 240)

ARTISAN + 
physiotherapy (n = 242)

All participants 
(n = 482)

All reported SAEs 13 14 27

SAEs per participant 1 SAE 11 12 23

2 SAEs 1 1 2

Death (n, % of SAEs) 0 0 0

Life-threatening (n, % of SAEs) 0 1 (7) 1 (3)

Hospitalisation or prolongation of existing 
hospitalisation (n, % of SAEs)

12 (92) 11 (79) 23 (79)

Persistent or significant disability or incapacity  
(n, % of SAEs)

1 (8) 1 (7) 2 (7)

Other reason (n, % of SAEs) 0 2 (14) 2 (7)

Relatedness to intervention  
(n, % of SAEs)

Related 0 0 0

Unrelated 13 (100) 14 (100) 27 (100)

If related, was the SAE 
expected (n, % of related SAEs)?

Expected N/A N/A N/A

Unexpected N/A N/A N/A
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Sensitivity analysis: post hoc per protocol (physiotherapy received)
In this scenario, we only considered the intervention to be the receipt or not of additional physiotherapy 
sessions. That is, we compared those participants in the ARTISAN-only group who did not have a further 
physiotherapy session with participants in the ARTISAN Plus group who received at least one further 
session of physiotherapy.

Of the 478 participants who had their physiotherapy details confirmed by recruitment site, 200 
participants allocated to the ARTISAN-only group received only the core ARTISAN session, and 201 
participants in the additional physiotherapy arm received at least one additional physiotherapy visit. 
Repeating the primary analysis with these participants yielded a model which did not converge. 
However, including site as a fixed effect showed no significant differences between the two 
interventions, and broadly similar model coefficients, as shown in Table 21.

Imputation of missing data
As the study had a sizeable amount of missing follow-up data, the missing scores for the primary 
outcome were imputed using MICE in R. The results showed no significant differences in intervention 
effects. The mean difference was 0.9 (95% CI −0.8 to 2.6; p = 0.309) in favour of the ARTISAN Plus 
physiotherapy programme.

Pre-specified subgroups: dominant arm
The study pre-specified a subgroup analysis to explore whether there was evidence of differences in the 
intervention effects between participants who injured their dominant arm and those who injured the 
non-dominant arm. This was explored by adding an interaction term between the allocation group and 

TABLE 20 Oxford Shoulder Instability Score at 6 months, as-treated analysis, random-effects model

Model variable
(n = 334) Coefficient 95% CI p-value

Intervention group ARTISAN only 0 – 0.774

ARTISAN Plus −0.3 (−2.2 to 1.6)

Age group 39 and under 0 – 0.005

Over 40 −2.9 (−4.9 to −0.9)

Dominant arm injured Non-dominant 0 0.362

Dominant −0.9 (−2.8 to 1.0)

OSIS Baseline score 0.4 (0.3 to 0.5) < 0.001

TABLE 21 Oxford Shoulder Instability Score: per-protocol (physio received) analysis

Model variable
(n = 292) Coefficient 95% CI p-value

Intervention group ARTISAN only 0 – 0.431

ARTISAN Plus 0.8 (−1.2 to 2.7)

Age group 39 and under 0 – 0.024

Over 40 −2.4 (−4.5 to −0.3)

Dominant arm injured Non-dominant 0 – 0.308

Dominant −1.0 (−3.0 to 0.9)

OSIS Baseline score 0.4 (0.3 to 0.5) < 0.001
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dominant arm injury term in the intention-to-treat model (Table 22). The results show that there were no 
significant differences, nor was the model largely altered. The overall estimates of the treatment effects 
are shown in Figure 9.

Pre-specified subgroups: age group
The study also pre-specified a subgroup analysis to explore whether there was evidence of differences in 
the intervention effects between the two participant age groups. Again, this was explored by adding an 
interaction term between the allocation and age groups (Table 23 and Figure 10).

The interaction model for age group showed that older participants who were in the ARTISAN Plus arm 
were overall better by 0.64 points compared to younger counterparts in the ARTISAN-only arm. This is 
not a statistically significant or clinically meaningful effect. The results for the primary outcome split by 
age group are also presented in Table 24.

TABLE 22 Oxford Shoulder Instability Score: interaction model for dominant arm injured

Model variable
(n = 337) Coefficient 95% CI p-value

Intervention group ARTISAN only 0 – 0.663

ARTISAN Plus 0.6 (2.2 to 3.5)

Age group 39 and under 0 – 0.007

Over 40 −2.8 (−4.8 to −0.8)

Dominant arm injured Non-dominant 0 0.918

Dominant −0.1 (−2.9 to 2.6)

Interaction term ARTISAN Plus and dominant arm injured −1.7 (−5.6 to 2.2) 0.405

OSIS Baseline score 0.4 (0.3 to 0.5) < 0.001
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FIGURE 9 Interaction plot between arm of injured shoulder and intervention for OSIS.
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TABLE 23 Oxford Shoulder Instability Score: interaction model for age group

Model variable
(n = 337) Coefficient 95% CI p-value

Intervention group ARTISAN only 0 – 0.021

ARTISAN Plus 3.8 (0.6 to 6.9)

Age group 39 and under 0 – 0.484

Over 40 −1.0 (−3.8 to 1.8)

Dominant arm injured Non-dominant 0 – 0.404

Dominant −0.8 (−2.7 to 1.1)

Interaction term ARTISAN Plus and age group 40 and over −3.44 (−7.4 to 0.5) 0.091

OSIS Baseline score 0.4 (0.3 to 0.5) < 0.001
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FIGURE 10 Interaction plot between age group and intervention for OSIS.

TABLE 24 The results for each subgroup (stratification variables) for the primary outcome (OSIS at 6 months) presented by 
allocation group

Subgroup
ARTISAN only
(n = 240)

ARTISAN Plus
(n = 242)

Total
(n = 482)

Age 39 and under 37.5 (11.1) 41.6 (7.7) 39.5 (9.8)

Age 40 and over 35.6 (10.5) 36.6 (9.5) 36.1 (10)

Non-dominant arm injured 37.9 (9.5) 38.2 (9.9) 38 (9.6)

Dominant arm injured 34.9 (11.5) 38.6 (8.6) 36.8 (10.3)

Female 34.4 (10.5) 36.7 (9.7) 35.6 (10.2)

Male 37.4 (10.7) 39.5 (8.6) 38.4 (9.8)

Note
Values presented are means and SDs.
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Impact of coronavirus disease
A sensitivity analysis was planned to investigate whether the COVID pandemic had an impact on 
the ARTISAN trial patients who were recruited during the COVID pandemic where the trial and 
physiotherapy sessions were paused for a period of time.

The results for the primary outcome (OSIS at 6 months) showed that the participants recruited prior to 
COVID and those recruited after the trial had restarted had no difference in their outcomes. The mean 
OSIS score of pre-COVID patients was 36.8 and the mean score for patients after COVID was 37.8, a 
difference of 1 point in favour of the patients recruited post COVID (95% CI −1.0 to 3.1).

The results after adjusting for the effect of the interventions and the randomisation variables showed a 
difference of 0.7 points (95% CI −1.3 to 2.6; p = 0.490). As this is not statistically or clinically significant, 
we conclude that COVID did not impact on the outcome of the trial.
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Chapter 4 Health economic results
Missingness of data at each follow-up time point
Table 25 shows missingness of data for both groups per resource use category at each follow-up time 
point. Data were missing in a non-monotonic pattern, as the proportion of missingness decreased 
between 6 weeks and 3 months and increased at subsequent time points. The percentage of missing 

TABLE 25 Completeness of data at each follow-up time point per trial group

ARTISAN Plus
n = 242

ARTISAN
n = 240

Total
n = 482

Number 
complete

% 
complete

Number 
complete

% 
complete

Number 
complete

% 
complete

Medication 0–6 weeks 167 69% 154 64% 321 67%

7–13 weeks 
(3 months)

175 72% 161 67% 336 70%

14–26 weeks 
(6 months)

166 69% 167 70% 333 69%

27–52 weeks 
(12 months)

132 55% 123 51% 255 53%

Follow-up 99 41% 90 38% 189 39%

Outpatient 
visits

0–6 weeks 168 69% 154 64% 322 67%

7–13 weeks 
(3 months)

177 73% 162 68% 339 70%

14–26 weeks 
(6 months)

169 70% 168 70% 337 70%

27–52 weeks 
(12 months)

134 55% 126 53% 260 54%

Follow-up 104 43% 92 38% 196 41%

Community 
care visits

0–6 weeks 168 69% 155 65% 323 67%

7–13 weeks 
(3 months)

176 73% 161 67% 337 70%

14–26 weeks 
(6 months)

169 70% 167 70% 336 70%

27–52 weeks 
(12 months)

134 55% 126 53% 260 54%

Follow-up 103 43% 91 38% 194 40%

Inpatient 
admission

0–6 weeks 168 69% 155 65% 323 67%

7–13 weeks 
(3 months)

177 73% 162 68% 339 70%

14–26 weeks 
(6 months)

169 70% 166 69% 335 70%

27–52 weeks 
(12 months)

134 55% 126 53% 260 54%

Follow-up 104 43% 92 38% 196 41%

continued



44

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health economic results

ARTISAN Plus
n = 242

ARTISAN
n = 240

Total
n = 482

Number 
complete

% 
complete

Number 
complete

% 
complete

Number 
complete

% 
complete

Aids and 
adaptations

0–6 weeks 166 69% 152 63% 318 66%

7–13 weeks 
(3 months)

174 72% 161 67% 335 70%

14–26 weeks 
(6 months)

169 70% 168 70% 337 70%

27–52 weeks 
(12 months)

133 55% 125 52% 258 54%

Follow-up 98 40% 92 38% 190 39%

PSS 0–6 weeks 167 69% 154 64% 321 67%

7–13 weeks 
(3 months)

177 73% 162 68% 339 70%

14–26 weeks 
(6 months)

168 69% 168 70% 336 70%

27–52 weeks 
(12 months)

134 55% 126 53% 260 54%

Follow-up 102 42% 93 39% 195 40%

Time off 
work

0–6 weeks 173 71% 166 69% 339 70%

7–13 weeks 
(3 months)

182 75% 170 71% 352 73%

14–26 weeks 
(6 months)

174 72% 180 75% 354 73%

27–52 weeks 
(12 months)

135 56% 129 54% 264 55%

Follow-up 112 46% 107 45% 219 45%

EQ-5D-5L Baseline 231 95% 232 97% 463 96%

0–6 weeks 173 71% 166 69% 339 70%

7–13 weeks 
(3 months)

182 75% 170 71% 352 73%

14–26 weeks 
(6 months)

173 71% 179 75% 352 73%

27–52 weeks 
(12 months)

135 56% 129 54% 264 55%

Aggregate 
resource use

0–6 weeks 164 68% 150 63% 314 65%

7–13 weeks 
(3 months)

171 71% 159 66% 330 68%

14–26 weeks 
(6 months)

165 68% 164 68% 329 68%

27–52 weeks 
(12 months)

132 55% 122 51% 254 53%

Follow-up 91 38% 86 36% 177 37%

TABLE 25 Completeness of data at each follow-up time point per trial group (continued)
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data at 12 months was significantly higher than for other time periods, mainly due to the impact of 
the COVID pandemic on research. However, there was no significant interaction among participants 
randomised before and after the UK’s pandemic lockdown (i.e. 23 March 2020). Data were considered 
missing if a trial participant failed to complete a resource use section at a follow-up point despite 
all other resource use categories being completed. For example, data were classified as missing if 
outpatient care visits were not completed at 6-week follow-up period, but all other resource use 
categories were completed. Imputation was done at the aggregate resource use level at each follow-up 
time point. Similarly, an EQ-5D-5L response needed to be complete in all five domains at a time point to 
be classified as non-missing.

Resource use
The mean number of NHS and PSS resource uses at each follow-up time point are shown in Appendix 4. 
Resource use was similar comparing groups except for the use of hospital physiotherapy visits.

The ARTISAN Plus group had a higher number of physiotherapy contacts compared to the ARTISAN-
only group. However, this difference gradually reduced over time, and use was similar at 12 months. 
Both the level and difference in physiotherapy visits comparing treatment arms were higher when 
reported by sites than when recalled by patients.

Economic costs
NHS and PSS costs were similar at each time point, except for outpatient services costs, which were 
higher in the ARTISAN Plus group, as shown in Table 26. The higher costs in the outpatient services 
were largely driven by the higher number of physiotherapy contacts. However, outpatient services costs 
gradually reduced and were similar when comparing groups at the 6-month follow-up point. Total NHS 
and PSS costs were higher in the ARTISAN Plus group at the 6-week time point (Table 27) but converged 
over subsequent time points, as shown in Figure 11.

Health outcomes
Table 28 summarises the unadjusted EQ-5D-5L utility estimates and between-group mean differences at 
each time point and across the follow-up period for cases with complete data. There was a statistically 
significant increase in utility for the ARTISAN Plus group at the 3-month follow-up time point. Utility 
estimates were similar at subsequent time points and converged over time (Figure 11).

Cost-effectiveness analysis
Cost-effectiveness results are presented in Table 29 with ARTISAN as the reference treatment and 
ARTISAN Plus as the comparator. Analytic time horizon covers the period from randomisation to 
6 months post randomisation. Point estimates of the incremental costs and QALYs are shown with 
95% CIs. The probability of ARTISAN Plus being cost-effective is presented at three willingness-to-pay 
thresholds (£15,000, £20,000 and £30,000). The mean NMB is similarly presented at these thresholds.

Base-case analysis
Patients in the ARTISAN Plus group had a small, non-significant increase in quality of life of 0.019 QALYs 
(95% CI −0.0005 to 0.0375) at a small, significant increased cost of £64 (95% CI 33 to 207) over the 
follow-up period. The ICER for the base-case analysis of £3373/QALY suggests that ARTISAN Plus is a 
cost-effective alternative: the probability of ARTISAN Plus being cost-effective at a willingness-to-pay 
threshold of £30,000 is 0.946.

Figure 12 shows a graphical representation of the cost-effectiveness estimates on the ICER plane, the 
probability that ARTISAN Plus is cost-effective at different cost-effectiveness thresholds and the NMB 
of ARTISAN Plus at different cost-effectiveness thresholds (£0 to £100,000/QALY).
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TABLE 26 Mean NHS and PSS costs per resource use category (£, 2021)

ARTISAN Plus ARTISAN ARTISAN Plus − ARTISAN

n Mean (£) SD n Mean (£) SD Mean difference (£) 95% CI p-value

6 weeks

Medication 167 0.73 2.57 154 1.07 4.09 −0.34 −0.1.10 to 0.42 0.38

Outpatient services 168 152.30 182.48 154 106.12 199.48 46.17 4.13 to 88.22 0.03

Community care 168 15.48 53.33 155 11.35 46.18 4.13 −6.77 to 15.03 0.46

Inpatient admission 168 24.54 226.98 155 2.10 16.83 22.44 −12.23 to 57.12 0.20

Aids 166 1.25 4.48 152 2.73 10.89 −1.48 −3.35 to 0.39 0.12

PSS 167 0.45 5.83 154 0.00 0.00 0.45 −0.44 to 1.34 0.32

3 months

Medication 175 0.70 2.99 161 0.56 2.10 0.14 −0.41 to 0.69 0.61

Outpatient services 177 80.43 153.84 162 52.17 162.41 28.26 −5.62 to 62.13 0.10

Community care 176 9.25 37.43 161 7.74 29.68 1.51 −5.70 to 8.71 0.68

Inpatient admission 177 14.51 179.57 162 10.74 136.71 3.77 −30.16 to 37.71 0.83

Aids 174 1.05 5.62 161 0.21 1.99 0.84 −0.05 to 1.74 0.07

PSS 177 0.00 0.00 162 0.20 2.51 −0.20 −0.59 to 0.19 0.32

6 months

Medication 169 53.06 110.96 167 0.40 1.67 1.22 −1.10 to 3.54 0.30

Outpatient services 169 53.06 110.96 168 52.44 144.62 0.62 −27.02 to 28.26 0.97

Community care 169 7.30 34.33 167 12.57 72.78 −5.27 −17.53 to 6.98 0.40

Inpatient admission 169 38.49 290.04 166 39.92 292.67 −1.43 −64.06 to 61.20 0.96

Aids 169 1.01 6.38 168 0.36 1.92 0.65 −0.36 to 1.66 0.21

PSS 168 0.00 0.00 168 0.00 0.00 0.00 .
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ARTISAN Plus ARTISAN ARTISAN Plus − ARTISAN

n Mean (£) SD n Mean (£) SD Mean difference (£) 95% CI p-value

12 months

Medication 132 0.70 4.48 123 0.50 2.56 0.19 −0.70 to 1.08 0.67

Outpatient services 134 23.31 81.46 126 74.68 326.81 −51.37 −110.59 to 7.85 0.09

Community care 134 2.32 17.53 126 31.51 160.51 −29.20 −57.65 to 0.75 0.04

Inpatient admission 134 30.77 253.97 126 46.81 304.40 −16.05 −84.75 to 52.66 0.65

Aids 133 16.54 189.72 125 0.36 2.00 16.55 −16.37 to 48.72 0.33

PSS 134 0.34 3.97 126 0.37 4.10 −0.02 −1.01 to 0.97 0.97

Follow-up (12 months)

Medication 99 2.07 6.24 90 1.33 4.27 0.74  −0.78 to 2.26 0.34

Outpatient services 104 340.40 399.15 92 322.37 685.76 18.02  −143.10 to 179.715 0.83

Community care 103 32.47 85.70 91 59.72 195.69 −27.25 −71.71 to 16.68 0.22

Inpatient admission 104 87.25 432.91 92 130.68 556.92 −43.42 −185.4 to 98.55 0.55

Aids 98 2.25 7.92 92 4.35 14.84 −2.10 −5.55 to 1.34 0.23

PSS 102 0.74 7.46 93 0.84 5.78 −0.10 −1.98 to 1.78 0.92

TABLE26 Mean NHS and PSS costs per resource use category (£, 2021) (continued) 
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TABLE 27 Total NHS and PSS costs at each follow-up point

ARTISAN Plus ARTISAN ARTISAN Plus − ARTISAN

n Mean (£) SD n Mean (£) SD Mean difference (£) 95% CI p-value

0–6 weeks 164 195.57 324.84 150 121.31 209.75 74.27  14.02 to 134.51 0.02

7–13 weeks
(3 months)

171 103.35 257.56 159 72.90 221.57 30.45  −21.47 to 82.38 0.25

14–26 
weeks
(6 months)

165 102.34 340.60 164 106.12 371.11 −3.78  −81.05 to 73.50 0.92

25–52 weeks
(12 months)

132 74.95 385.00 122 159.28 522.10 −84.33 −198.52 to 29.86 0.15



DOI: 10.3310/CMYW9226� Health Technology Assessment 2024 Vol. 28 No. 22

Copyright © 2024 Kearney et al. This work was produced by Kearney et al. under the terms of a commissioning contract issued by the Secretary of State for Health and  
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, 
reproduction and adaptation in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/. For attribution the 
title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

49

ARTISAN (6 weeks)

ARTISAN (3 months)

ARTISAN (6 months)

ARTISAN+ (6 months)

ARTISAN (6 months)

ARTISAN+ (6 months)ARTISAN (12 months)

ARTISAN+ (12 months)

ARTISAN (12 months)

ARTISAN+ (12 months)

ARTISAN+ (3 months)

ARTISAN (3 months)

ARTISAN+ (3 months)

ARTISAN+ (6 weeks)

ARTISAN (6 weeks)

ARTISAN+ (6 weeks)

ARTISAN (Baseline)

ARTISAN+ (Baseline)

0 200 400 600 800 1000 0 0.2 0.4 0.6 0.8 1

Cost convergence check EQ-5D convergence check

Mean
95% CI

Mean
95% CI

FIGURE 11 Unadjusted NHS and PSS costs and EQ-5D-5L utility estimates at each time point per trial group.

At a cost-effectiveness threshold of £30,000/QALY, the expected value or information38 (EVPI) is £7 per 
participant. Given an incidence of 8.2–23.9 per 100,000 people per year in the UK, the monetary value 
of removing all uncertainty from the cost-effectiveness results ranges from £39,032 to £113,764 per 
annum. However, the technological lifespan of the evidence for ARTISAN Plus (in years) is uncertain and 
so the total EVPI has not been estimated.

Sensitivity analysis
Incremental costs and QALYs were compared under different analytic scenarios. These sensitivity 
analyses support the base-case findings. In the complete case analysis, the ARTISAN Plus group had a 
reduction in costs of £61 (95% CI −357 to 201) and an increase in QALYs of 0.0189 (95% CI −0.0157 to 
0.0546). An ICER of −£3245/QALY indicates dominance of the ARTISAN Plus group over the ARTISAN-
alone group. While the reductions in costs and QALYs were not statistically significant, the probability 
of ARTISAN Plus being cost-effective at a £30,000 per QALY threshold is 0.846. For the societal 
perspective, the ICER increased to £22,073/QALY. ARTISAN Plus had a non-significant increase in costs 
of £422 (95% CI −240 to 1099) and a significant increase in quality of life of 0.0191 (95% CI 0.0002 to 
0.0373). The probability of ARTISAN Plus being cost-effective at a £30,000/QALY threshold is 0.638. 
Limiting the analysis time window to 6 months’ follow-up, the ICER increased to £9163/QALY. The 
ARTISAN Plus group had a non-significant increase in quality of life of 0.013 QALYs (95% CI −0.0032 to 
0.0293) at an increased cost of £120 (95% CI 33 to 207). The probability of ARTISAN Plus being cost-
effective at a £30,000/QALY threshold is 0.845.

Findings are similar when site-reported physiotherapy data were used in place of patient-reported 
data. The ARTISAN Plus group had a non-significant increased cost of £95 (95% CI −41 to 231) and 
QALYs of 0.0188 (95% CI 0.0041 to 0.0417). The ICER increased to £5084/QALY. The probability of 
ARTISAN Plus being cost-effective at a £30,000/QALY threshold is 0.921. Including the costs of missed 
appointments in site-reported physiotherapy data, the ARTISAN Plus group had increased costs of £104 
(95% CI −31 to 240) and QALYs of 0.0176 (95% CI −0.006 to 0.0415). The ICER increased to £5932 and 
the probability of ARTISAN Plus being cost-effective at a £30,000/QALY threshold is 0.873. Findings 
were also similar when the EQ-5D-5L responses were valued using the mapping algorithm developed by 
Alava et al. The ARTISAN Plus group had non-significant incremental costs of £69 (95% CI −88 to 226) 
and incremental QALYs of 0.0157 (95% CI −0.0061 to 0.0374). The probability of ARTISAN Plus being 
cost-effective at a threshold of £30,000/QALY is 0.867.

It is notable (Tables 27 and 28) that ARTISAN Plus is generally characterised by small and imprecise 
increases in cost and health (measured as QALYs). Examining the NMB values at any threshold, it is 
apparent that all sensitivity analyses are statistically similar to the base case.
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TABLE 29 Cost-effectiveness of ARTISAN Plus compared to ARTISAN at 6 months (£, 2021)

Incremental cost 
(95% CI)

Incremental QALY  
(95% CI)

ICER  
(£/QALY) P1 P2 P3 NMB1 (95% CI) NMB2 (95% CI) NMB3 (95% CI)

Base casea,b 64 (−61 to 191) 0.0190 (−0.0005 to 0.0375) 3373 0.896 0.925 0.946 221 (−125 to 556) 316 (−115 to 740) 506 (−111 to 1102)

Base casea,c 69 (−88 to 226) 0.0157 (−0.0061 to 0.0374) 4409 0.795 0.832 0.867 166 (−229 to 561) 244 (−253 to 741) 401 (−306 to 1107)

Complete cased −61 (−357 to 201) 0.0189 (−0.0157 to 0.0546) ARTISAN 
dominated

0.849 0.855 0.858 352 (−299 to 1005) 447 (−364 to 1257) 638 (−521 to 1796)

Societal perspectivea 422 (−240 to 1099) 0.0191 (0.0002 to 0.0373) 22,073 0.367 0.470 0.638 −140 (−934 to 612) −45 (−892 to 780) 145 (−846 to 1060)

Using 6-month dataa,b 120 (33 to 207) 0.0131 (−0.0032 to 0.0293) 9163 0.704 0.779 0.845 76 (−221 to 354) 142 (−236 to 493) 273 (−263 to 777)

Using site-reported 
physio dataa

95 (−41 to 231) 0.0188 (−0.0041 to 0.0417) 5084 0.842 0.889 0.921 176 (−174 to 513) 267 (−169 to 692) 449 (−170 to 1043)

Including cost of 
missed appointmentsa,c

104 (−31 to 240) 0.0176 (−0.006 to 0.0415) 5932 0.794 0.837 0.873 160 (−222 to 542) 248 (−248 to 743) 424 (−304 to 1151)

a	 Adjusted for age and gender. Imputed cost and QALYs.
b	 Estimates derived from non-parametric bootstrap estimation using 3000 replications.
c	 Estimates derived from parametric estimation base case re-estimated using alternative mapping function.
d	 Adjusted for age and gender.
Note
NMB1 NMB2 NMB3 mean NMB with 95% CI at cost-effectiveness thresholds £15,000, £20,000, £30,000.
P1 P2 P3 probability of cost-effectiveness at thresholds £15,000, £20,000, £30,000.

TABLE 28 Unadjusted EQ-5D-5L utility estimates between the groups for those with complete data

ARTISAN Plus ARTISAN ARTISAN Plus − ARTISAN

n Mean SD n Mean SD Mean difference 95% CI p-value

Baseline 231 0.588 0.212 232 0.595 0.233 −0.007 −0.048 to 0.034 0.74

6 weeks 173 0.711 0.189 166 0.692 0.201 0.019 −0.023 to 0.061 0.37

3 months 182 0.787 0.179 170 0.741 0.215 0.046 0.005 to 0.088 0.03

6 months 173 0.815 0.183 179 0.797 0.217 0.018 −0.024 to 0.060 0.41

12 months 135 0.870 0.160 129 0.848 0.169 0.022 −0.018 to 0.062 0.27
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Longer-term economic modelling
The protocol allowed for decision-analytic modelling to estimate longer-term cost-effectiveness if costs 
and outcomes do not converge over the analytic time horizon. As shown in Figure 11, Tables 28 and 29, 
incremental costs and QALYs converged at between 3 and 6 months. Due to their convergence within 
the follow-up time horizon, longer-term extrapolation of cost-effectiveness is unlikely to provide further 
insight or understanding.
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Chapter 5 Qualitative results

Sample

A total of 102 participants, who had expressed an interest in involvement in the qualitative study at the 
time of consenting to be in the ARTISAN trial, were contacted. Of these, 17 declined to participate and 
54 did not respond.

A total of 31 participants consented and were interviewed from both arms of the trial, ARTISAN and 
ARTISAN Plus (Table 30). The participants were from 17 different trial sites in the UK; 16 participants 
were allocated to the ARTISAN arm, and 15 participants were allocated to the ARTISAN Plus arm. 
Most of the participants in the ARTISAN Plus arm were male (11 out of 15), while there was a balance 
between participants in the ARTISAN arm (8 male and 8 female). The interview participants’ median ages 
were 51 years (IQR 36) and 65 years (IQR 24.5) for the ARTISAN and ARTISAN Plus arms, respectively. 
Five participants in the ARTISAN arm and four in the ARTISAN Plus arm stated they were involved in 
sporting activities that needed high levels of physical activity.

Our findings illustrate participants’ experiences of receiving and interacting with rehabilitation services 
and participating in the ARTISAN trial.

Four dominant and inter-related topics were constructed based on the interview questions: (1) feelings 
about their shoulder rehabilitation outcome; (2) judgement of ARTISAN rehabilitation materials; 
(3) assessment of shoulder rehabilitation services provision; and (4) experiences of involvement in 
ARTISAN. Themes and subthemes emerged from the data in each of the four inter-related topics.

These themes and their subthemes are reported below, comparing and contrasting responses from both 
the experimental arm (ARTISAN Plus) and those from the control arm (ARTISAN) of the trial. Quotations 
are used as exemplars of themes, with each quote linked to a particular participant denoted by the arm 
of the trial they were involved in (AP = ARTISAN Plus arm; A = ARTISAN-only arm) followed by their ID 
number, their gender [male (m) or female (f)] and age in years (e.g. ‘A11, m, 31’).

Results

Topic 1: feelings about their shoulder rehabilitation outcome
This topic breaks down into a number of themes/subthemes and provides an insight into the assessment 
of participants’ feelings about their recovery, including movement and use of their shoulder and being 
able to get back to their previous activities or not.

Shoulder status (how they feel their shoulder is post rehabilitation)
Participants who received ARTISAN Plus reported improvement in returning to their normal life and 
working activities. Almost all of them expressed the status of their shoulder as ‘better’:

I feel good now, and then I can … I’m back to doing all the jobs I could do before.
AP13, m, 59

I think I’m back at 100 now.
AP25, m, 72

Probably getting up to 100%, I guess.
AP27, m, 72
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TABLE 30 Demographic characteristics of ARTISAN interview study participants

ARTISAN participants ARTISAN Plus participants

Aa

(ID) Age Gender Occupation
High-level contact 
sports?

APb

(ID) Age Gender Occupation
High-level contact 
sports?

 2 56 F Shopkeeper No  1 27 M Healthcare worker Yes (rugby, tennis)

 6 33 F Desk job No  3 65 M Retired No

 8 49 M Desk job No  5 71 F Retired No

 9 24 M Desk job Yes (football)  7 37 M Police officer Yes (squash, jujitsu)

11 31 M Desk job Yes (football) 10 57 F Retired No

14 74 F Retired No 12 62 F Bartender No

16 19 M Desk job Yes (football) 13 59 M Distance learning 
co-ordinator

No

17 83 M Unknown No 15 33 M No Yes (rock climbing)

18 77 F Runs a farm B&B No 20 81 M Retired No

19 48 M Unknown No 22 67 M Retired No

21 65 F Cleaner No 24 74 M Retired No

23 53 F Speech and 
language therapist

Yes (paddle boarding, 
gym, obstacle course)

25 72 M Retired No

26 68 F Retired No 27 72 M Retired No

29 26 M Site builder No 28 36 M Office worker Yes (gym, cycling, running)

31 23 M Student Yes (competitive 
rowing, WLc and S+C4d)

30 70 F Retired No

32 59 F Office worker No

Median (IQR) 51 (36) 8 (M) Median 
(IQR)

65 (24.5) 11 (M)

8 (F) 4 (F)

a	 A = ARTISAN arm of trial.
b	 AP = ARTISAN Plus arm of the trial.
c	 Weightlifting.
d	 Strength and conditioning.
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A few did still feel that they still had a little way to go:

I would say yeah, probably 70% now. Yeah, around about that. Yes, yeah.
AP3, m, 65

Like, maybe more 60 than 50 in terms of movements.
AP28, m, 36

This compared to the ARTISAN arm, where there were fewer participants who believed their shoulder 
was at a good level of movement:

… had almost complete range of movement.
A21, f, 65

It’s absolutely fine …
A26, f, 68

Satisfaction
Interestingly, most participants who had received ARTISAN Plus apparently liked to recommend it 
to the others with the same problem because they were very satisfied with the result from having 
multi-physiotherapy sessions.

Yeah, I would recommend, I would definitely recommend anybody to go do that what I did, yeah, 
definitely. Definitely, yeah.

AP12, f, 62

The other source of satisfaction from the result for most of them was receiving positive reinforcement 
from the physiotherapist about outcomes and being told that they were doing the exercise correctly.

Only the reassurance that everything was going fine.
AP22, m, 67

So, I suppose I needed those sorts of reassurances before I got into heavier physiotherapy.
AP12, f, 62

On the other hand, most people in the ARTISAN arm have found the exercises as the most helpful part 
of rehabilitation to get back their abilities.

Yeah. I would … I would tell them, you need that physio exercise, yeah.
 A19, m, 48

Setting short-term goals and identifying milestones was noted as helpful by one participant who 
received more physio sessions, helping them have a realistic view of their shoulder progression.

the goals were … because I think it kind of helps you set a realistic view of you know, going on to next 
session that if you could do this.

A19, m, 48

Topic 2: participants’ judgement about ARTISAN rehabilitation materials
All of the participants had the opportunity to use the provided rehabilitation training materials in 
addition to the support given by the physiotherapist in the session they all had with them. These 
materials seemed to be more important for the ARTISAN participants as they generally only had the one 
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in-person session with the physiotherapist. However, it is also important to know to what extent the 
participants have used the materials and what their experience is in using them.

Material usefulness
Almost all participants in the ARTISAN arm reported using the booklets, while only half of the ARTISAN 
Plus arm reported using them. In addition, none of the ARTISAN Plus participants reported having used 
the videos and website, compared to around half of those in the ARTISAN arm. The ARTISAN Plus 
participants who had not used the materials believed that they had gained enough from their in-person 
visits with the physiotherapist; therefore, they did not feel the need to refer to the training materials:

Just after the first [physio] session, I had the chance to have a very quick look at the booklets, so, it was 
enough exercise and guidance from physiotherapist over the sessions … didn’t feel need them!

AP7, m, 37

I had time, was off from work, almost at home, and was keen on going through the booklets, but only 
booklets, no website, and videos, so I think it was quite helpful.

AP15, m, 33

I got those stuff [training materials] … but yeah! I don’t remember using them! Yeah, didn’t look at them 
at all.

A18, f, 72

[I] got the booklet and everything, I went on the website, saw the videos and, yeah.
A32, F, 59

Problems with study materials provided
The main reported source of difficulty in using the materials provided was in the ARTISAN arm, 
where there were problems reported accessing the video and internet-based materials. A few of the 
participants from ARTISAN also reported some problems with the booklets provided. These problems 
were very low in the ARTISAN Plus arm.

There was but I don’t have the internet at my house …
A21, f, 65

I couldn’t quite find … I couldn’t follow the instructions on those. And I couldn’t log into the website. 
So, I couldn’t get any additional information. I had a booklet. I didn’t find them all easy to follow. There 
was a couple … I mean they did run through it with me, the fracture clinic, but they more demonstrated 
it I would say. But I didn’t find everything in the booklet that easy to follow. I did with the hospital 
physiotherapist, I actually had to do it because my arm was in better shape.

 A32, f, 59

I think there was one [picture] that wasn’t quite clear, but I checked it out with her the next time I went.
AP22, m, 67

I suppose the booklet, umm, is in some ways misinterpreted because it is not in 3D, you know, so surely for 
a picture … a picture does not always give you the right angle or the right, umm, motion to use

AP5, f, 71

Material comprehensiveness and consistency
The content of the materials was consistent with what had been provided in face-to-face rehabilitation 
sessions, in the view of most participants. The materials were also reported to be comprehensive and to 
meet the needs of the participants in both arms.
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From the ARTISAN participants:

It was very good because you get … further on, you’ve sort of got more exercises to do. So, you really need 
that leaflet to show you the different exercises you need to do.

A26, f, 68

Yeah, well, the exercises we did were the exercises in the pamphlet that I was given which I said to you, 
and, hmmm, the physio, she did them all with me … two or three times.

A2, m, 56

From the ARTISAN Plus participants:

It was just giving me alternatives to do. It’s the same kind of stress on the shoulder, but it was a different 
exercise. But more or less, there were those like, you know…

AP28, m, 36

She [the physiotherapist] did. She did go through the booklet with it and marked certain things, you know, 
like she wrote in the book the few exercises that I should be doing

AP1, m, 27

Topic 3: participants’ assessment of rehabilitation service provision
This topic reflects participants’ feelings about the provision of physiotherapy/rehabilitation in terms 
of the accessibility to the providing rehab centres, physiotherapist performance and then the form 
of sessions provided. This part of the participants’ experiences reflects insights about the obstacles 
that can influence the participants getting to the centres, and to what extent participants believe 
the physiotherapists have been engaged in their rehabilitation/treatment process. Finally, it has an 
implication about the impact of participating in group physiotherapy sessions as a possible form of 
rehabilitation provision.

Accessibility to the rehabilitation services
Several of the participants in ARTISAN Plus experienced some physical difficulties in attending the 
rehabilitation sessions, such as problems with driving, finding a car parking space and a considerable 
distance to the physio clinic or hospital from their home.

Taking into account quite a long distance to travel and the roads aren’t that great, I have to be taken in by 
my wife – obviously I was not driving.

AP3, m, 62

Sort of two hours right around the hospital so if I wasn’t close it would be more difficult
AP1, m, 27

Most of the people in this group stated that there were no difficulties to attend the physio sessions. 
They also mentioned that the health centres were flexible in providing suitable slots for appointments. In 
addition, there were positive comments about public transport and employers who were supportive.

Nothing whatsoever because I was able to get a time slot that suited me, which was earlyish morning. And 
there was no delay, you know. There was … it was all perfectly right for me.

AP27, m, 72

No, no. Well, they were quite supportive at work.
AP28, m, 36
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No, you can get a bus to the hospital.
AP15, m, 33

Most of the participants in the ARTISAN group reported not having experienced any obstacles or 
obstacle to accessing rehabilitation services:

I didn’t [have trouble to attend], but I walked (there).
A23, f, 53

That’s fine.
A26, f, 68

However, some obstacles remained for a small number of ARTISAN participants:

I couldn’t drive. I got some free transport from the transport people. And then … and that stopped 
when I was told that … they had to tell me I must get on a bus because they have to keep it 
for people that are more seriously ill than me. And I was, therefore, trying to sort that out, and 
eventually, I got a friend to take me, across the road … (After requiring additional physio sessions for 
frozen shoulder.)

A21, f, 65

Parking. It’s terrible up there.
A29, m, 26

The physiotherapists’ performance
The physiotherapist was considered a valuable source of motivation in improving the injured shoulder by 
participants in both arms of the trial. All participants expressed that their physiotherapists went through 
the exercises and correct movement in detail as much as they could. Giving feedback and setting short- 
and long-term goals by physiotherapists had a positive impact on the participants’ feelings, especially for 
ARTISAN Plus:

It gave us confidence.
AP10, f, 25

I don’t know who he [the physiotherapist] was, but it was a good job.
AP13, m, 59

She [the physiotherapist] pretty much answered the questions anyway as we went along, you know.
AP20, m, 81

The participants in the ARTISAN arm also found an excellent experience with their physiotherapists:

She [the physiotherapist] was a really, really, really good physio. Very straightforward, practical, on to 
work, which I really like.

A19, m, 48

He’s … he [the physiotherapist] was very, very positive attitude so that’s about all really. No, they’re 
all very positive about what to do next. (Participant who was given additional physio session by 
the clinician.)

A21, f, 65
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Single, group and multiple physio sessions
Almost all participants in the ARTISAN group found the physio session helpful and informative; a few 
expressed that they may have preferred having multiple physio sessions. A number noted that they felt 
they benefited from a single session:

Yes, was helpful. He [the physiotherapist] gave me a booklet, he gave me lots of things and did say that if I 
had problems, then I was to go back.

A14, f, 74

It was informative. They gave me a few exercises to do, and they scanned through all different movements 
to see where I was sort of suffering with it.

A29, m, 26

One ARTISAN participant noted that she experienced group-based physio sessions (outside of that 
provided by the trial). She was keen on attending these sessions because she thought it was an excellent 
opportunity to get peer support, to understand the limitations and develop coping strategies for dealing 
with issues that may arise:

Although everybody is different, it was nice to talk to other people and other people have different things, 
but it was still nice to speak to someone in the same situation as you.

A2, f, 56

Others in the ARTISAN arm had sought out additional treatments or programmes apart from the training 
materials to increase their chance of returning to their previous sports activities:

I’m lucky enough that the club that I play rugby for has a physio that they employ as well, he 
recommended the [name of a local programme], so I went along, did some of those exercises on that, and 
that was good, got to all progressions that I was trying to get back to, and the exercise that was provided 
from like the ARTISAN from the hospital was kind of due to get me back to general life, it probably 
would’ve been perfectly fine, but yeah, I want to go back to rugby so I know I needed to get my shoulder 
back to like full strength.

A9, m, 24

Almost to the year, it was almost to the year and my shoulder was absolutely killing. I couldn’t drive. It 
almost felt like, well, I didn’t know what was wrong with it. It felt like a frozen shoulder, and I ended up in 
the … I ended up going to a chiropractor.

A23, f, 53

Most participants with ARTISAN Plus multi-physio sessions pointed out that they had enough chances 
to visit their physiotherapist to assess their shoulder movement, achieve their goals and receive 
instructions on doing the exercises correctly:

If I was doing something wrong, they could correct me.
AP15, m, 33

The most emphasised point in this group was getting reassurance and feedback from 
the physiotherapist:

Well, I suppose it’s … the fact that you can do a certain exercise over a period of time, then you get some 
feedback with a consultant to tell you how you’re doing.

AP13, m, 59
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Several of them expressed that communication with a professional member such as a physiotherapist 
psychologically impacts the rehabilitation journey:

It certainly helped mentally. It gave you support. You felt that somebody was interested in trying to help, 
which was as much benefit as the physical side of it.

AP20, m, 81

A participant from the ARTISAN arm who received additional physiotherapy sessions highlighted again 
the reassurance of having the contact with a therapist:

The other benefit really was the reassurance because I think one of the things that you did … that you 
worry about is, you know, it’s going to dislocate again.

A19, m, 48

Topic 4: ARTISAN trial processes from the participants’ viewpoint
This topic addresses the experiences of participants’ involvement in the ARTISAN trial, exploring their 
experiences of trial procedures and materials.

Questionnaires
Comments on the questionnaire were mixed, with some participants noting that they were clear and 
easy to complete and others noting problems such as confusing terminology, difficulty in understanding, 
and from some there were recall issues related to remembering their status in a few previous weeks for 
both arms:

That was fine.
AP1, m, 27

It was straightforward.
AP12, f, 62

This was … some of it was a bit confusing, some of the terminologies around the, before your accident and 
after your accident, a little bit unclear.

A19, m, 48

I think that there is a problem in how the questions are asked because it’s not very clear at which 
timescale they have directed the questions. I think there is a problem there.

AP28, m, 36

I wasn’t quite sure, you know, like, it was saying it would say, like, in the last … and I think sometimes 
because your pain goes up and down, doesn’t it.

A23, f, 53

Comments to improve the study
A number of the younger interviewees from the ARTISAN Plus arm liked the idea of virtual 
rehabilitation sessions:

I think [virtual physio sessions] would be a lot less time-consuming for both sides… and it’s just reassuring 
that you know that what you are actually doing, you are doing it correctly.

AP30, f, 70

Some participants who had a single session raised a few remarks regarding home-based physio sessions 
and developing an online format of questionnaires to improve the process because posting them needs 
more time:
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I know, I mean, something I appreciate that if people can come up with even with the tiniest suggestion of 
what could have been easier for them and that is the only thing that could have made it easier for me was 
having it online rather than, well, it wasn’t inconvenient on paper, but it was just that it would have been 
a bit quicker

A6, f, 33

Participants’ satisfaction with the ARTISAN trial
The study’s introduction and familiarisation with the process have been identified as a factor in the 
participants’ satisfaction. Almost all participants appreciated a chance to ask for details about the study 
from ARTISAN members since the participants stated:

She was very clear.
AP10, m, 57

I was able to ask questions, but I didn’t need to.
A26, f, 68

Participants in the ARTISAN arm were aware of having the right to go back to the usual care as an 
interviewee detailed

… you know, it’s not a punishment to … to not get help if you feel like you don’t … if … even though you’ve 
been randomised to one session only, you’re more than welcome to do so if you feel like you need more 
than that. That … is that … if that’s OK.

A29, m, 26

Participants’ motivation
All participants, regardless of their background and allocated arm, expressed that the most important 
motivating factor to attend the study was the excellent sense of the applicability of the study for helping 
injured people in the future:

Well, I think if it can help other people experiencing that thing.
AP15, m, 33

Summary

The overall aim of the interview study was to explore the participants’ experience of receiving the trial 
treatments and facilitators and obstacles to adhering to them, and this has been achieved. We have 
interviewed a representative sample of trial participants from both treatment arms of the trial who have 
openly shared their experiences. These experiences include participants’ feelings about their recovery 
after their rehabilitation journey.

More of the ARTISAN Plus participants reported having had a better experience, based on their 
expectations after the rehabilitation sessions, compared to the ARTISAN participants. It appears that 
the main route of the discrepancy in this regard relates to the levels of physical activities that the 
participant wanted to return to (e.g. sports). Participants in the ARTISAN group did seem to want more 
physiotherapy sessions. However, it is important to know that, even among those who do engage in 
sporting activities, in the ARTISAN Plus group, some are still reporting that they are not reaching their 
pre-injury levels of activity.

A number of the younger participants in the ARTISAN group have sought out additional treatment 
options (e.g. exercise programmes, chiropractic sessions) in addition to what was provided to increase 
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their chance of returning to pre-injury levels of activities. ARTISAN Plus participants, it seems, were less 
likely to go for additional treatments outside of those provided.

The interviews give us an insight into the participants’ motivations and experiences in their 
rehabilitation journey. Involving them in the improvement journey seems to have a positive influence on 
their sense of improvement. Regardless of the participant’s allocated group, gender, age and history of 
doing exercise, the physiotherapist’s advice and efforts to give reassurance appear to play a crucial role 
in the participants’ mindset and confidence.

Alongside the sense of reassurance, communicating with the participants and giving them some ideas 
about their rehabilitation journey ahead would be motivating for the participants to be more involved in 
the treatment process, subsequently giving a better experience for the treatment outcomes. This is more 
obvious among participants of older ages. This also could be as easy as telling the participants about the 
physiotherapy session length, durations and expectations from each single and whole session.

Those participants who have consulted with the materials have found them helpful regardless of their 
background factors (sex, age and history of doing sport) and allocated arms. Both groups of participants 
have used the booklets and expressed good experiences with them.

The participants raised some minor points regarding the difficulty with the booklets and that the online 
materials were sometimes difficult to access. However, the participants in the ARTISAN Plus group 
seem to have had a better chance to resolve this kind of problem because of having more contact with 
their therapist. Participants in both groups report using the videos and website less than the booklets. 
This is more obvious among the senior groups and females. Lack of internet access was an issue for 
some. However, for those who have viewed the video, it has given them a better idea of how to do the 
exercises correctly. The latter is more apparent among those participants at younger ages and with less 
severe injuries.

In terms of the trial process, almost all participants, across both groups, have had a positive experience 
regarding the staff communications, responsiveness and explaining the ambiguities. Some do report that 
paper-based questionnaires are not very convenient to deal with due to their injuries and the volume of 
the questions. Younger participants seem to have found the questionnaires more convenient and easier 
to do regardless of their group allocation.

While it is a strength of this qualitative study that it includes participants representing both arms of 
the trial from multiple sites across the UK, there are a number of limitations. This was a one-off single 
interview undertaken with consenting participants 12 months after they received their treatment. 
Recall at these times was an issue with some participants. While the interviewers mitigated this by 
restructuring questions and using prompts, it may have impacted on the quality of the data. During the 
analysis of the data, it became very clear that the qualitative sample as a whole were responding very 
positively. In addition, in both groups there were those who liked things and those who did not. We can 
only interview those who are willing to participate, and it may be that the sample who agreed were very 
positive overall about the trial. Therefore, we took a very cautious approach to reporting the findings 
descriptively, comparing and contrasting outcomes within and across the groups.
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Chapter 6 Discussion

Aim and overview of trial findings

For the primary outcome, there was no evidence of a difference in the OSIS at the primary 6-month time 
point between participants randomised to receive advice only and those who received one session of 
advice and the offer of additional physiotherapy. At all time points the direction of change favoured a 
programme of physiotherapy; however, the 95% CI at each time point excluded the target difference of 
4 points. There were no statistically significant differences in the QuickDASH or consistent differences 
in the EQ-5D-5L or complication secondary outcomes. Secondary unadjusted and per-protocol analyses, 
and a sensitivity analysis accounting for missingness, were not materially different.

Predefined subgroup analyses were undertaken to assess whether there was evidence that the 
intervention effect differed between age group (≤ 39 years old and ≥ 40 years old) or arm dominance. 
Our predefined subgroup analyses showed no evidence of clinically relevant effects from either age or 
arm dominance.

The probability of being cost-effective at a willingness-to-pay threshold of £30,000 for advice and the 
offer of additional physiotherapy was 0.946. Sensitivity analyses, including complete cases only and 
including broader societal costs, provided similar findings.

Qualitative experiences of involvement in ARTISAN were generally positive across both arms. There was 
a trend towards a more positive outcome reported by those in the ARTISAN Plus arm of the trial. There 
were some areas where there were differences related to age and participants’ requirements to return to 
sporting activities.

Generalisability

The ARTISAN trial was a pragmatic, multicentre RCT. People presenting at 41 UK hospitals in the NHS 
with a TASD for non-surgical management were randomised 1 : 1 to receive advice or advice and a 
programme of physiotherapy.

Two-thirds of participants were male, with the most common mechanism of injury being sport related. 
The mean age of participants was 45 years, and two age distributions centred at 24 and 56 years old, 
with the point where probability of membership in both distributions was 50% at 33 years of age. 
This was within 10 years of the randomisation stratum (age of 40) and therefore no further sensitivity 
analysis was required. These baseline demographics and two age distributions are reflective of the wider 
literature on first-time shoulder dislocation demographics.

Limitations

Among those screened and not meeting the eligibility criteria, the main reasons were that the patient 
was to undergo surgery (17%), the patient could not see a physiotherapist within 6 weeks (28%) or the 
patient could not adhere to trial procedures (39%).

A proportion of people with a first TASD having surgery is normal practice, and this trial was not 
addressing this surgical population. There was a higher than expected percentage of participants not 
being able to see a physiotherapist within 6 weeks, which on further discussion with sites was a result of 
added COVID pressures in some cases. The trial team did not collect further detailed information on the 
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precise reasons why patients could not adhere to trial procedures. However, as this trial recruited before 
and during the pandemic there were changes in care pathways that needed to be accommodated in real 
time, such as a change to virtual clinics, which resulted in teams using this criterion in some cases.

The ARTISAN trial did have a loss to follow-up of 27%; however, the observed SD was much smaller 
than anticipated. This change in parameters reduced the number of participants required to observe the 
planned target difference of 4 points. The loss in participants was MAR, as it could be explained by our 
data. It was seen that the majority of the participants lost to follow-up were male (78%); however, this 
did not affect the balance between the intervention groups at the follow-up.

As the study was focused on the effectiveness of physiotherapy, there were concerns at the beginning 
of the study that there may be a physiotherapist effect which could strongly affect the estimate of 
efficacy of the ARTISAN intervention.

There were 96 therapists who delivered the core ARTISAN session across the 41 study sites. Only 
42 therapists (44%) randomised more than three participants. An interim analysis demonstrated that 
the sample size did not need to be inflated for therapist effects. The analysis was repeated using the 
6-month follow-up data at the end of the study to check whether the interim analysis was correct, which 
was confirmed.

Physiotherapists were trained to deliver the advice session and trial-related procedures. In the advice-
only group, two participants did not adhere to the protocol due to a clinician mandating additional 
physiotherapy, and subsequently crossed over to receive a programme of physiotherapy. In the advice-
only arm, all participants received the intervention.

Of those receiving the ARTISAN-only intervention, 15% subsequently had extra physiotherapy, whereas 
83% of participants in the group allocated to additional physiotherapy received the additional physio 
sessions, demonstrating good levels of adherence.

Equality, diversity and inclusion

In preparation for this trial, patient and public groups were consulted who had experience of sustaining 
and being treated for a shoulder dislocation. These groups initially focused on local groups to the host 
organisation. Once an initial draft of trial materials and patient-facing documents were produced, these 
were presented to groups from a wider geographical area.

One of the areas of focus specific to the population who sustain a shoulder dislocation was the age 
range. Recognising that there are two dominant groups (young males who injure during sports and older 
women who injure during a fall), it felt inappropriate to produce materials that featured either young 
males or older females. Consequently, an approach using animations was chosen in an attempt to make 
the materials to apply to everyone equally.

In designing the trial materials, we ensured that plain simple language was used, there was a mix of 
media to access the same content (e.g. diagrams, videos, websites, booklets and text), and access to the 
materials was available regardless of access to electronic devices, to not exclude those who do not have 
regular access.

The qualitative study found that the use of animations was well received; however, some participants 
did comment on the difficulty of relating to some of the content because it was not three-dimensional or 
it was not clear exactly what was being moved and how to achieve the target exercise.



DOI: 10.3310/CMYW9226� Health Technology Assessment 2024 Vol. 28 No. 22

Copyright © 2024 Kearney et al. This work was produced by Kearney et al. under the terms of a commissioning contract issued by the Secretary of State for Health and  
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, 
reproduction and adaptation in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/. For attribution the 
title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

65

On reflection, although steps were taken to address the main area of ensuring that both key 
demographic groups felt the materials were appropriate, further work may be required to refine 
the animations or use a mixed medium of animations and real-life images to exemplify the 
rehabilitation content.

The trial population were broadly representative of the ethnic diversity of the UK. The trial materials 
were only available in the English language, so this is also an area for further development. Intervention 
materials will be made freely available to those who want to translate them as part of implementation of 
the findings.

Patient and public involvement

Patient and public involvement was at the heart of the ARTISAN study. Prior to the study, clinical 
co-applicants consulted with patients during appointments to ascertain whether the research gaps 
highlighted in the literature were of high importance to them. These same people were asked whether 
they would be interested in a consultation role for further development of the study and future roles in 
management of the research and dissemination of findings.

Subsequently, two patient representatives agreed, and discussed experiences and expectations of 
services and the plans for the trial. These perspectives were key in the development of the protocol to 
ensure trial processes, materials and interventions were feasible and acceptable. Key inputs from this 
group into the protocol were to ensure that the intervention employed a holistic approach, not just 
focusing on physical well-being.

One patient representative was included as a lay co-applicant who, in addition to contributing during 
our development work, was a member of the TMG. They contributed to trial processes and paperwork, 
such as patient information leaflets. They took a lead in the development of the information, training 
materials and resources used within the study. As the trial progressed, in the later stages our PPI team 
members changed, but continued in the same role with the same aims. Going forwards, they will be key 
to us ensuring that we disseminate our findings to a wider audience. A second PPI member agreed to an 
oversight role on the independent TSC for the duration of the trial and advised on the final report and 
dissemination plans.

Overall evidence

ARTISAN is the largest RCT that has investigated two different two rehabilitation interventions in adults 
with a first-time traumatic shoulder dislocation. We did not find any statistically significant differences 
in the primary outcome (OSIS) or other secondary outcomes. Advice and a programme of physiotherapy 
was cost-effective at a £30,000/QALY willingness-to-pay threshold.

While the economic interpretation is supportive of ARTISAN plus additional physiotherapy, the clinical 
interpretation may be more nuanced: where health gains appear small and uncertain and physiotherapy 
resources are fully stretched meeting current service demands, a programme of physiotherapy may not 
be perceived by practitioners as a service priority.

A 2014 Cochrane Review did not find any RCTs that compared different rehabilitation methods after the 
initial 2 weeks of supporting the arm in a sling. An updated review in 2019 had the same conclusion, but 
identified one ongoing study that has since completed.8,9 No further ongoing studies were identified in 
an updated search of trial registries.
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The now completed single RCT randomised 56 participants, across three orthopaedic shoulder units 
in Denmark, to a home-based exercise intervention or a supervised 12-week intervention. This 
trial included participants under the age of 40 years only and compared two different rehabilitation 
approaches (neuromuscular exercises vs. strengthening exercises), with one being delivered in a 
physiotherapy clinic and the other being home-based. Additionally, the physiotherapy-based programme 
was a prescriptive 14 sessions of 45 minutes each. ARTISAN included all adults and compared the same 
rehabilitation approach, with the only difference being delivery by a physiotherapist versus delivery at 
home; the ARTISAN protocol also allowed a tailored approach determined by the physiotherapist, rather 
than being prescriptive. This heterogeneity means it is not appropriate to consider pooling results from 
the two studies.

The authors reported a statistically significant improvement in the primary outcome (Western Ontario 
Shoulder Instability Index) from clinic-based neuromuscular exercise when compared to home exercises. 
The point estimate was less than their predefined clinically relevant between-group difference of 250, 
although a clinically relevant difference was not excluded (between-group mean difference, –228.1, 
95% CI –430.5 to –25.6; p = 0.028). In ARTISAN, although the point estimate favoured physiotherapy, 
this was not statistically significant, and the limits of the 95% CI excluded our target difference. Overall, 
these findings, taken in conjunction with the ARTISAN health economic analysis, mean the possibility 
that there is a small mean benefit from additional physiotherapy after a first shoulder dislocation has not 
been totally excluded. However, any such benefit is likely to be very small and not of clinical importance 
or relevance for most people with a shoulder dislocation.
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Chapter 7 Conclusion

Implications for health care

The ARTISAN trial found no evidence of a difference between referring patients to a programme of 
physiotherapy and referring patients for a single session of advice with a physiotherapist. However, 
a programme of physiotherapy is cost-effective and could be considered for patients who are not 
experiencing recovery as expected or who express a strong preference for supervised physiotherapy, 
who could self-refer for a supervised programme of physiotherapy. This will provide a balance between 
best use of NHS resources, empowering patients and reducing unnecessary appointments for those who 
can self-manage.

Implications for research

Further research should be directed towards optimising self-management strategies in this population. 
The ARTISAN trial was designed to address all patients who sustain a first-time shoulder dislocation; 
further research may also be directed towards populations who sustain recurrent shoulder dislocations.
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Appendix 2 Web-based rehabilitation 
materials

Phase 1: Outline of voiceover script

Script text (animation of Jess walking into physio department wearing a sling and going in to meet Martin)

Narrator: You have dislocated your shoulder, and you probably have a few questions, but don’t worry, 
we have put together some information about these early stages. So grab a cup of tea, sit back and 
let us help you understand the steps to recovery.

We’d like you to meet Jess, who dislocated her shoulder a few days ago, and she is on her way to 
meet Martin, her physiotherapist.

(animation of Jess sitting opposite Martin in a physiotherapy consultation room, wearing a sling)

Jess: What has happened to me?

Martin: You’ve had a shoulder dislocation, which is when the bone in the upper arm is forced out of 
its joint at the shoulder.

(animation of shoulder joint dislocating)

Your shoulder joint is now back in place, and you will have had an X-ray to check it is OK.

(animation of shoulder going back in)

Jess: What can go wrong?

(animation of Jess sitting opposite Martin in a physiotherapy consultation room, wearing a sling)

Martin: Usually once the shoulder joint is back in place there are no major problems. Occasionally 
your physiotherapist or doctor might identify damage to the nerves, muscles or bone around the 
shoulder that might need further investigation.

Jess: How do I stop this happening again?

Martin: Whilst things are healing you should avoid holding your arm in a ‘surrender’ position or 
putting your hands behind your head. But sometimes it will happen again, whatever you do.

(animation of surrender position – arm away from side with fingers pointing to ceiling and/or hand 
behind head)

Jess: How long do I have to wear my sling?

(animation of Jess sitting opposite Martin in a physiotherapy consultation room, wearing a sling)

Martin: The sling is to keep you comfortable in the early days. You should remove it from time to time 
as soon as is comfortable. It is usually not used for more than 2 weeks.

Jess: Should I move my arm?

Martin: Yes. You should move your hand, wrist and elbow frequently to prevent stiffness.

(animation of taking sling off and moving elbow up and down and moving wrist up and down)

You should also practise moving your shoulder forwards and out to the side. If it is difficult to move, 
you can use your other arm to support it.

(animation of moving arm out to side and forwards)

Jess: How do I control my pain?

Martin: You can use ice packs wrapped in a cloth around your shoulder, but no more than 20 minutes 
at a time and do not put ice directly on the skin. Common painkillers like paracetamol or ibuprofen 
may also help with pain. It’s best to talk to your pharmacist to get advice on how much and how often.
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(animation of frozen peas in tea towel on shoulder)

Even if your shoulder is uncomfortable, it is important to keep it moving. If you are having a lot of 
trouble with pain, talk to your GP who may give you a prescription for stronger painkillers, but these 
are not usually needed.

(animation of Jess moving shoulder forwards and out to side)

Jess: When can I get back to doing my usual stuff?

Martin: You can get back to doing most activities as soon as you feel comfortable. If you need to do 
anything heavier, like helping a mate move some heavy boxes or a burning desire to rugby tackle 
someone on a grassy pitch, then you should usually wait until after 6 weeks.

(animation of Jess rugby tackling)

Jess: What if something goes wrong?

Martin: If you think your shoulder has come out of joint again or if you experience a sudden change in 
symptoms, then you should get that checked out urgently by the emergency department.

(animation of Jess feeling sudden pain and going back to A&E)

If your shoulder is just not getting better, then contact the clinic you attended when you first injured 
it or see your GP.

Jess: Thank you for your time, your advice has been very useful, and I will make sure I follow it 
because I want to get back to my usual self as soon as possible.

(animation of Jess leaving the physiotherapy consultation room)

Narrator: We have given you some top tips about your shoulder. To help with your recovery, there 
are some shoulder exercises that your physiotherapist will show you at your first appointment. Doing 
these exercises will help with your recovery.

Phases 2 and 3: Outline of animated exercises

Title of exercise Animation required
Descriptive text to accompany  
the animation on the webpage

Insert relevant text for scapula setting advice for all exercises on website

Exercise 1 Animation of standing character moving their 
arm forwards (flexion).

Forwards movement:
•	 Remove your sling
•	 Stand up
•	 Put your arm by your side
•	 Move your arm forwards as far as pain 

allows
•	 Move your arm back down to your side
•	 Repeat little and often as pain allows

If forwards movement is too difficult, repeat 
as above, but you can use your unaffected 
arm to help support your affected arm 
during the forward movement.

Exercise 2 Animation of standing character moving their 
arm out to the side (abduction).

Out to the side movement:
•	 Remove your sling
•	 Stand up
•	 Put your arm by your side
•	 Move your arm out to the side as far as 

pain allows
•	 Move your arm back down to your side
•	 Repeat little and often as pain allows

If moving your arm out to the side is too 
difficult, repeat as above, but you can use 
your unaffected arm to help support your 
affected arm during the movement.
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Title of exercise Animation required
Descriptive text to accompany  
the animation on the webpage

Exercise 3 Animation of standing character moving their 
arm out to the side and back across tummy with 
the elbow bent (internal and external rotation)

Rotation movement:
•	 Remove your sling
•	 Put your arm by your side
•	 Bend your elbow to 90 degrees (right 

angle)
•	 Keeping your elbow tight to your side 

and bent, move outwards (no more than 
90 degrees) and inwards across your 
tummy.

If this movement is too difficult you can 
repeat as above, but you can use your 
unaffected arm to help support your 
affected arm during the movement.

Exercise 4 Animation of standing character moving their 
arm into internal and external rotation against a 
door but not moving (isometric rotation exercise)

Static strengthening for rotation movement:
•	 Stand up
•	 Bend your elbow to 90 degrees (right 

angle)
•	 Place your hand against the edge of a 

door
•	 Attempt to move the arm outwards to-

wards the edge of the door, keeping your 
elbow by your side

•	 Repeat attempting to move the arm 
inwards towards the edge of the door

•	 Repeat little and often as pain allows

Exercise 5 Animation of standing character pushing their 
fist into a wall and standing with back to wall 
pushing backwards (isometric flexion and 
extension exercise)

Static strengthening forwards and back-
wards movement:
•	 Stand up
•	 Bend your elbow to 90 degrees (right 

angle)
•	 Face a wall
•	 Attempt to move the arm towards the 

wall
•	 Repeat facing with your back to the wall 

attempting to move the arm backwards 
into the wall

•	 Repeat little and often as pain allows

Exercise 6 Animation of standing character pushing their 
whole arm into a wall with elbow bent and 
repeating the movement into the body (isometric 
abduction and adduction)

Static strengthening out to the side 
movement:
•	 Stand up
•	 Bend your elbow to 90 degrees (right 

angle)
•	 Stand next to a wall
•	 Attempt to move the whole arm towards 

the wall
•	 Repeat moving the arm towards the body
•	 Repeat little and often as pain allows

Exercise 7 Animation of standing character moving their 
arm forwards (flexion) and backwards (extension) 
with a tin of beans in their hand.

Dynamic strengthening for forwards 
movement:
•	 Stand up
•	 Put your arm by your side
•	 Hold a tin of beans
•	 Move your arm forwards and backwards
•	 Repeat little and often as pain allows

To make the exercise more difficult, 
progressively increase the weight (you 
can use heavier tins/bottles) and gradually 
increase the number of repetitions.
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Title of exercise Animation required
Descriptive text to accompany  
the animation on the webpage

Exercise 8 Animation of standing character moving their 
arm out to the side (abduction) with a tin of 
beans in their hand.

Dynamic strengthening for out to the side 
movement:
•	 Stand up
•	 Put your arm by your side
•	 Move your arm out to the side
•	 Move your arm back down to your side
•	 Repeat little and often as pain allows

To make the exercise more difficult, 
progressively increase the weight (you 
can use heavier tins/bottles) and gradually 
increase the number of repetitions.

Exercise 9 Animation of standing character moving their 
arm out to the side and back across tummy with 
the elbow bent (internal and external rotation) 
with a tin of beans in their hand

Dynamic strengthening for rotation 
movement:
•	 Put your arm by your side
•	 Bend your elbow to 90 degrees (right 

angle)
•	 Keeping your elbow tight to your side and 

bent, move outwards and inwards across 
your tummy

•	 Repeat little and often as pain allows

To make the exercise more difficult, 
progressively increase the weight (you 
can use heavier tins/bottles) and gradually 
increase the number of repetitions.

Phase 4: Outline of voiceover script

Script text (animation of Jess entering a physiotherapy consultation room)

Narrator: Not all of you will need to take this last step; it is just for those of you who like to do a bit of 
sport. Sports that involve overhead activities or contact carry a higher risk of further re-dislocation; 
however, many people wish to continue with what they enjoy, and this next information will help you get 
there.

I’ll reintroduce you to Jess – she’s off back to meet her physio Martin because she enjoys playing rugby 
and is keen to get back to her former sporting self.

(animation of Jess playing rugby)

Jess: I’m really looking forward to getting back to my sports but I’m really worried that my shoulder may 
come out again.

(animation of Jess sitting in consultation room opposite Martin)

Martin: The exercises you have been doing will help you get back to full activities. There is always a 
chance it might come out again, especially if you take part in high-risk sports that involve contact, like 
rugby, or overhead force, like tennis.

(animation of Jess playing rugby again)

Jess: I want to go back to these sports, so how do I phase back in?

(animation of Jess sitting in consultation room opposite Martin)

Martin: Go back to some training sessions first and gradually introduce more contact and overhead 
activities. For example, in rugby you would first do passing drills, footwork, kicking and agility and then 
progress to overhead throwing, tackling, scrums and line-outs. Once you’ve practised the full range of 
skills in a training environment, you can progress to a competitive environment. When you do this, it 
would be good to plan to do the last part as a substitute towards the end of the game and then build up 
each week depending on how you feel.
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(animation of drills in rugby)

Jess: How will I know if I am ready for each new progression?

(animation of Jess sitting in consultation room opposite Martin)

Martin: We usually expect a full return within 6 months of the injury. If you feel you are not progressing, 
then we advise that you get back in touch with your GP or treating hospital site.

Jess: What should I do if I take the next steps and it becomes painful?

Martin: You can expect the shoulder to ache a little bit as you gradually increase the demands you 
place on it. If it becomes painful, then you should step back to the stage before until it settles and then 
gradually phase forwards again.

Jess: What should I do if it comes out of the joint again?

Martin: You should go back to the emergency department. Once relocated, you will usually be referred 
back the orthopaedic team for review.

(animation of Jess to going to A&E)

Jess: Thanks a lot for all your help, you have been great. Hopefully I will not see you again!

(animation of Jess leaving the physiotherapy department)

Narrator: Well, that is it! All done! Back to your usual self! Nothing more to say other than all the best and 
well done for seeing it through to the end.
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Appendix 3 Outline of paper-based materials

Phase 1: Outline of booklet

Front cover Logos
Images: Still image of Jess sitting opposite Martin in physiotherapy consulting room, wearing a sling
Title: Your Recovery Begins Here

Page 1 Images: Still image of shoulder dislocating and still image of shoulder going back in
Title: Introduction
Text: You have dislocated your shoulder, and you probably have a few questions, but don’t worry, we 
have put together some information about these early stages to help you understand the steps to 
recovery.

Page 2 Images: Still image of surrender position – arm away from side with fingers pointing to ceiling and/or 
hand behind head under ‘how do I stop this happening again’
Title: Common Questions Answered
Text: What has happened to me?
You’ve had a shoulder dislocation, which is when the bone in the upper arm is forced out of its joint at 
the shoulder. Your shoulder joint is now back in place and you will have had an X-ray to check it is OK.
What can go wrong?
Usually once the shoulder joint is back in place there are no major problems. Occasionally your 
physiotherapist or doctor might identify damage to the nerves, muscles or bone around the shoulder 
that might need further investigation.
How do I stop this happening again?
Whilst things are healing you should avoid holding your arm in a ‘surrender’ position or putting your 
hands behind your head. But sometimes it will happen again, whatever you do.

Page 3 Images: Still image with sling off and moving elbow up and down and moving wrist up and down and 
still image of arm out to side and forwards under heading ‘should I move my arm’
Title: More Common Questions Answered
Text: How long do I have to wear my sling?
The sling is to keep you comfortable in the early days. You should remove it from time to time as 
soon as is comfortable. It is usually not used for more than 2 weeks.
Should I move my arm?
Yes. You should move your hand, wrist and elbow frequently to prevent stiffness. You should also 
practise moving your shoulder forwards and out to the side. If it is difficult to move, you can use your 
other arm to support it.

Page 4 Images: Still image of frozen peas in tea towel on shoulder under heading ‘how do I control my pain’
Title: Even More Common Questions Answered
Text: How do I control my pain?
You can use ice packs wrapped in a cloth around your shoulder, but no more than 20 minutes at a 
time and do not put ice directly on the skin. Common painkillers like paracetamol or ibuprofen may 
also help with pain. It’s best to talk to your pharmacist to get advice on how much and how often.
Even if your shoulder is uncomfortable, it is important to keep it moving. If you are having a lot of 
trouble with pain, talk to your GP who may give you a prescription for stronger painkillers, but these 
are not usually needed.
When can I get back to doing my usual stuff?
You can get back to doing most activities as soon as you feel comfortable. If you need to do anything 
heavier, like helping a mate move some heavy boxes or a burning desire to rugby tackle someone on 
a grassy pitch, then you should usually wait until after 6 weeks.

Page 5 Images: Still image of feeling sudden pain and going back to A&E under heading ‘What if something 
goes wrong’
Title: Last Common Question Answered
What if something goes wrong?
If you think your shoulder has come out of joint again or if you experience a sudden change in 
symptoms, then you should get that checked out urgently by the emergency department.
If your shoulder is just not getting better, then contact the clinic you attended when you first injured 
it or see your GP.
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Page 6 Images:
Title: Final Words
Text: We have given you some top tips about your shoulder. To help with your recovery, there are 
some shoulder exercises that your physiotherapist will show you at your first appointment. Doing 
these exercises will help with your recovery.

Back page Logos

Phases 2 and 3: Outline of booklet

Front cover Logos
Images: Still image of character at home doing an exercise
Title: Your ARTISAN Exercise Programme

Page 1 Images: Still of shoulder in joint
Title: Moving your shoulder
Text: The exercises on the next pages will help you get your shoulder moving. To help you keep 
track of what you have done, there are pages at the end of this section to record your goals and 
how many and how often you do these exercises.

Page 2 Title: Moving your arm forwards
Image: Still image of standing character moving their arm forwards (flexion).

Text: Forwards Movement:
•	 Remove your sling
•	 Stand up
•	 Put your arm by your side
•	 Move your arm forwards as far as pain allows
•	 Move your arm back down to your side
•	 Repeat little and often as pain allows

If forward movement is too difficult, repeat as above, but you can use your unaffected arm to help 
support your affected arm during the forward movement.

Page 3 Title: Moving your arm out to the side
Image: Still image of standing character moving their arm out to the side (abduction).

Text: Out to the side movement:
•	 Remove your sling
•	 Stand up
•	 Put your arm by your side
•	 Move your arm out to the side as far as pain allows
•	 Move your arm back down to your side
•	 Repeat little and often as pain allows

If moving your arm out to the side is too difficult, repeat as above, but you can use your unaf-
fected arm to help support your affected arm during the movement.

Page 4 Title: Rotating your arm
Image: Still image of standing character moving their arm out to the side and back across tummy 
with the elbow bent (internal and external rotation)

Text: Rotation movement:
•	 Remove your sling
•	 Put your arm by your side
•	 Bend your elbow to 90 degrees (right angle)
•	 Keeping your elbow tight to your side and bent, move outwards (no more than 90 degrees) and 

inwards across your tummy
•	 Repeat little and often as pain allows

If this movement is too difficult, you can repeat as above, but you can use your unaffected arm to 
help support your affected arm during the movement.

Page 5 Title: My Goals
Text: In this section, please write down your goals during these early phases; an example might be 
to be able to brush your hair or reach into a cupboard. It’s important that your goal is personal to 
you and you acknowledge when you have achieved it.
Image: Insert a text box with dotted lines for goals to be recorded.
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Page 6 Title: Record of Progress
Text: In this section, please keep a record of the movement exercises you have done. Once you 
are comfortable moving your arm, you can progress to the exercises on the next page that will 
begin to strengthen your shoulder.
Image: Insert of exercise diary

Page 7 Images: Still of shoulder in joint
Title: Starting to Strengthen Your Shoulder
Text: The exercises on the next pages will help you start getting your shoulder stronger. To help 
you keep track of what you have done, there are pages at the end of this section to record your 
goals and how many and how often you do these exercises.
It would be good if you could do the next three exercises (p.8–p.10) comfortably before moving 
onto the more dynamic strengthening exercises (p.11 onwards).

Page 8 Title: Static Strengthening for Shoulder Rotation
Image: Still image of standing character moving their arm into internal and external rotation 
against a door but not moving (isometric rotation exercise)

Text: Static strengthening for rotation movement:
•	 Stand up
•	 Bend your elbow to 90 degrees (right angle)
•	 Place your hand against the edge of a door
•	 Attempt to move the arm outwards towards the edge of the door, keeping your elbow by your 

side
•	 Repeat attempting to move the arm inwards towards the edge of the door
•	 Repeat little and often as pain allows

Page 9 Title: Static strengthening forwards and backwards movement
Image: Still image of standing character pushing their fist into a wall and standing with back to 
wall pushing backwards (isometric flexion and extension exercise)

Text: Static strengthening forwards and backwards movement:
•	 Stand up
•	 Bend your elbow to 90 degrees (right angle)
•	 Face a wall
•	 Attempt to move the arm towards the wall
•	 Repeat facing with your back to the wall attempting to move the arm backwards into the wall
•	 Repeat little and often as pain allows

Page 10 Title: Static strengthening out to the side movement
Image: Still image of standing character pushing their whole arm into a wall with elbow bent and 
repeating the movement into the body (isometric abduction and adduction)

Text: Static strengthening out to the side movement:
•	 Stand up
•	 Bend your elbow to 90 degrees (right angle)
•	 Stand next to a wall
•	 Attempt to move the whole arm towards the wall
•	 Repeat moving the arm towards the body
•	 Repeat little and often as pain allows

Page 11 Title: Dynamic strengthening for forwards movement
Image: Still animation of standing character moving their arm forwards (flexion) and backwards 
(extension) with a tin of beans in their hand.

Text: Dynamic strengthening for forwards movement:
•	 Stand up
•	 Put your arm by your side
•	 Hold a tin of beans
•	 Move your arm forwards and backwards
•	 Repeat little and often as pain allows

To make the exercise more difficult, progressively increase the weight (you can use heavier tins/
bottles) and gradually increase the number of repetitions.

Page 12 Title: Dynamic strengthening for out to the side movement
Image: Still image of standing character moving their arm out to the side (abduction) with a tin of 
beans in their hand.
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Text: Dynamic strengthening for out to the side movement:
•	 Stand up
•	 Put your arm by your side
•	 Move your arm out to the side
•	 Move your arm back down to your side
•	 Repeat little and often as pain allows

To make the exercise more difficult, progressively increase the weight (you can use heavier tins/
bottles) and gradually increase the number of repetitions.

Page 13 Title: Dynamic strengthening for rotation movement
Image: Still image of standing character moving their arm out to the side and back across tummy 
with the elbow bent (internal and external rotation) with a tin of beans in their hand

Text: Dynamic strengthening for rotation movement:
•	 Put your arm by your side
•	 Bend your elbow to 90 degrees (right angle)
•	 Keeping your elbow tight to your side and bent, move outwards and inwards across your tummy.
•	 Repeat little and often as pain allows

To make the exercise more difficult, progressively increase the weight (you can use heavier tins/
bottles) and gradually increase the number of repetitions.

Page 14 Title: My Goals
Text: In this section, please write down your goals during these late phases; an example might be 
to be able to lift your child or lift bags of shopping. It’s important that your goal is personal to you 
and you acknowledge when you have achieved it.
Image: Insert a text box with dotted lines for goals to be recorded.

Page 15 and 16 Title: Record of Progress
Text: In this section, please keep a record of the movement exercises you have done. Once you 
are comfortable moving your arm, you can progress to the exercises on the next page that will 
begin to strengthen your shoulder.
Image: Insert of exercise diary

Back page Logos

Phase 4: Outline of booklet

Front cover Logos
Images: Still image of Jess playing rugby
Title: Your Recovery Ends Here

Page 1 Images: Still image of rugby drills
Title: Introduction
Text: Not all of you will need to take this last step; it is just for those of you who like to do a bit of sport. 
Sports that involve overhead activities or contact carry a higher risk of further re-dislocation; however, 
many people wish to continue with what they enjoy, and this next information will help you get there.

Page 2 Images: Still image of consultation room with physiotherapist
Title: Common Questions Answered
Text: I’m really looking forward to getting back to my sports but I’m really worried that my shoulder may 
come out again.
The exercises you have been doing will help you get back to full activities. There is always a chance it 
might come out again, especially if you take part in high-risk sports that involve contact, like rugby, or 
overhead force, like tennis.
I want to go back to these sports, so how do I phase back in?
Go back to some training sessions first and gradually introduce more contact and overhead activities. 
For example, in rugby you would first do passing drills, footwork, kicking and agility, and then progress 
to overhead throwing, tackling, scrums and line-outs. Once you’ve practised the full range of skills in a 
training environment, you can progress to a competitive environment. When you do this, it would be 
good to plan to do the last part as a substitute, towards the end of the game and then build up each 
week depending on how you feel.
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Page 3 Images: Still image of playing rugby
Title: More Common Questions Answered
Text: How will I know if I am ready for each new progression?
We usually expect a full return within 6 months of the injury. If you feel you are not progressing, then 
we advise that you get back in touch with your GP or treating hospital site.
What should I do if I take the next steps and it becomes painful?
You can expect the shoulder to ache a little bit as you gradually increase the demands you place on it. 
If it becomes painful, then you should step back to the stage before until it settles and then gradually 
phase forwards again.
What should I do if it comes out of the joint again?
You should go back to emergency department. Once relocated, you will usually be referred back the 
orthopaedic team for review.

Page 4 Image: Still image of brand characters and ARTISAN logo
Title: Final words
Text: Well, that is it! All done! Back to your usual self! Nothing more to say other than all the best and 
well done for seeing it through to the end.

Back page Logo
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Appendix 4 Mean NHS and personal social 
services resource use and productivity losses 
by trial group among patients reporting use

ARTISAN Plus ARTISAN Total

n Mean SD n Mean SD n Mean SD

Community care services

0–6 weeks

GP visits in surgery 6 1.00 0.00 7 1.29 0.76 13 1.15 0.55

GP home visits 0 – – 0 – – 0 – –

GP telephone contacts 6 2.17 2.40 6 1.17 0.41 12 1.67 1.72

Practice nurse contacts 0 – – 1 1.00 – 1 1.00 –

District nurse contacts 0 – – 1 3.00 – 1 3.00 –

Community physiotherapy contacts 10 2.30 1.70 5 2.20 2.17 15 2.27 1.79

Calls to NHS Direct 1 1.00 . 1 1.00 – 2 1.00 0.00

Calls to hospital physiotherapist 5 1.40 0.55 4 1.50 0.58 9 1.44 0.53

Calls for ambulance or paramedic 1 1.00 – 1 1.00 – 2 1.00 0.00

Occupational therapy contacts 1 2.00 – 1 1.00 – 2 1.50 0.71

7–13 weeks (3 months)

GP visits in surgery 3 1.30 0.58 4 1.00 0.00 7 1.14 0.38

GP home visits 0 – – 0 – – 0 – –

GP telephone contacts 4 1.50 0.58 4 1.50 0.58 8 1.50 0.53

Practice nurse contacts 0 – – 0 – – 0 – –

District nurse contacts 0 – – 0 – – 0 – –

Community physiotherapy contacts 4 2.25 1.50 5 1.60 0.89 9 1.89 1.17

Calls to NHS Direct 1 2.00 – 0 – – 1 2.00 –

Calls to hospital physiotherapist 5 2.80 0.84 1 3.00 – 6 2.83 0.75

Calls for ambulance or paramedic 0 – – 0 – – 0 – –

Occupational therapy contacts 0 – – 4 1.25 0.50 4 1.25 0.50

14–26 weeks (6 months)

GP visits in surgery 2 1.50 0.71 1 2.00 – 3 1.67 0.58

GP home visits 0 – – 0 – – 0 – –

GP telephone contacts 2 1.00 0.00 2 3.50 2.12 4 2.25 1.89

Practice nurse contacts 0 – – 3 1.00 0.00 3 1.00 0.00

District nurse contacts 0 – – 0 – – 0 – –

continued
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ARTISAN Plus ARTISAN Total

n Mean SD n Mean SD n Mean SD

Community physiotherapy contacts 7 1.71 0.76 2 4.50 0.71 9 2.33 1.41

Calls to NHS Direct 0 – – 0 – – 0 – –

Calls to hospital physiotherapist 1 1.00 – 3 2.00 1.00 4 1.75 0.96

Calls for ambulance or paramedic 0 – – 0 – – 0 – –

Occupational therapy contacts 3 1.00 0.00 1 4.00 – 4 1.75 1.50

27–52 weeks (12 months)

GP visits in surgery 2 1.00 0.00 1 2.00 – 3 1.33 0.58

GP home visits 0 – – 0 – – 0 – –

GP telephone contacts 1 1.00 – 1 1.00 – 2 1.00 0.00

Practice nurse contacts 1 1.00 – 3 1.33 0.58 4 1.25 0.50

District nurse contacts 0 – – 0 – – 0 – –

Community physiotherapy contacts 0 – – 5 10.00 5.00 5 10.00 5.00

Calls to NHS Direct 0 – – 0 – – 0 – –

Calls to hospital physiotherapist 1 5.00 – 3 5.00 4.36 4 5.00 3.56

Calls for ambulance or paramedic 0 – – 0 – – 0 – –

Occupational therapy contacts 0 – – 0 – – 0 – –

Outpatient visits

0–6 weeks

Orthopaedics 31 1.29 0.59 39 1.28 0.56 70 1.28 0.57

Pathology 1 1.00 – 0 – – 1 1.00 –

Radiology 22 1.27 0.55 23 1.17 0.49 45 1.22 0.52

Physiotherapy (NHS) 114 1.87 0.81 56 1.16 0.85 170 1.64 0.89

Physiotherapy (private) 2 2.50 2.12 8 2.50 2.73 10 2.50 2.51

Physiotherapy telephone advice 12 7.08 9.26 4 18.75 13.15 16 10.00 11.17

Emergency department 6 1.83 2.04 5 1.00 0.71 11 1.45 1.57

7–13 weeks (3 months)

Orthopaedics 17 1.29 0.59 22 1.32 1.17 39 1.31 0.95

Pathology 1 0.00 – 0 – – 1 0.00 –

Radiology 8 1.13 0.35 9 1.67 1.66 17 1.41 1.23

Physiotherapy (NHS) 62 1.85 1.29 17 1.82 1.47 79 1.85 1.32

Physiotherapy (private) 8 2.00 0.53 6 1.03 1.67 14 1.86 0.77

Physiotherapy telephone advice 8 9.13 9.92 6 3.17 3.87 14 6.57 8.25

Emergency department 2 1.00 0.00 3 1.00 0.00 5 1.00 0.00

14–26 weeks (6 months)

Orthopaedics 11 1.64 0.67 19 1.16 0.50 30 1.33 0.61

Pathology 0 – – 0 – – 0 – –

Radiology 4 1.25 0.50 8 1.00 0.00 12 1.08 0.29



DOI: 10.3310/CMYW9226� Health Technology Assessment 2024 Vol. 28 No. 22

Copyright © 2024 Kearney et al. This work was produced by Kearney et al. under the terms of a commissioning contract issued by the Secretary of State for Health and  
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, 
reproduction and adaptation in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/. For attribution the 
title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

93

ARTISAN Plus ARTISAN Total

n Mean SD n Mean SD n Mean SD

Physiotherapy (NHS) 41 2.10 1.28 21 2.43 1.57 62 2.21 1.38

Physiotherapy (private) 5 3.20 1.92 4 8.50 7.94 9 5.56 5.77

Physiotherapy telephone advice 3 1.67 1.15 5 7.40 12.66 8 5.25 10.03

Emergency department 0 – – 3 1.00 0.00 3 1.00 0.00

27–52 weeks (12 months)

Orthopaedics 8 1.13 0.35 10 1.40 1.17 18 1.28 0.89

Pathology 0 – – 1 1.00 – 1 1.00 –

Radiology 4 1.00 0.00 5 1.60 0.55 9 1.33 0.50

Physiotherapy (NHS) 9 2.33 1.94 11 7.09 12.33 20 4.95 9.36

Physiotherapy (private) 1 1.00 – 2 5.00 2.83 3 3.67 3.06

Physiotherapy telephone advice 1 3.00 – 3 15.67 25.40 4 12.50 21.69

Emergency department 2 1.00 0.00 0 – – 2 1.00 0.00

Site-reported physio contactsa 239 2.54 2.26 237 0.57 1.83 476 1.56 2.28

Aids and adaptations

0–6 weeks

Sling 17 1.00 0.00 24 1.00 0.00 41 1.00 0.00

7–13 weeks (3 months)

Sling 1 1.00 – 4 1.00 0.00 5 1.00 0.00

14–26 weeks (6 months)

Sling 2 1.00 0.00 5 1.00 0.00 7 1.00 0.00

27–52 weeks (12 months)

Sling 1 1.00 – 5 1.00 0.00 6 1.00 0.00

PSS

0–6 weeks

Meals on Wheels 0 – – 0 – – 0 – –

Laundry services 0 – – 0 – – 0 – –

Social worker contacts 0 – – 0 – – 0 – –

Care worker contacts 0 – – 0 – – 0 – –

7–13 weeks (3 months)

Meals on Wheels 0 – – 0 – – 0 – –

Laundry services 0 – – 0 – – 0 – –

Social worker contacts 0 – – 0 – – 0 – –

Care worker contacts 0 – – 0 – – 0 – –

continued
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ARTISAN Plus ARTISAN Total

n Mean SD n Mean SD n Mean SD

14–26 weeks (6 months)

Meals on Wheels 0 – – 0 – – 0 – –

Laundry services 0 – – 0 – – 0 – –

Social worker contacts 0 – – 0 – – 0 – –

Care worker contacts 0 – – 0 – – 0 – –

27–52 weeks (12 months)

Meals on Wheels 0 – – 0 – – 0 – –

Laundry services 0 – – 0 – – 0 – –

Social worker contacts 1 1.00 – 0 – – 1 1.00 –

Care worker contacts 0 – – 0 – – 0 – –

Time off work (number of days off work)

0–6 weeks 71 11.55 13.03 64 11.53 13.08 135 11.54 13.01

7–13 weeks (3 months) 65 12.18 11.97 62 9.35 11.15 127 10.8 11.62

14–26 weeks (6 months) 73 15.55 20.51 79 14.73 20.82 152 15.13 20.61

27–52 weeks (12 months) 44 20.52 30.58 47 17.23 28.89 91 18.82 29.60

a	 Participants who had no physio contacts over the follow-up period are included in calculating summary statistics. 
Numbers represent all physio visits [excluding the advice session (ARTISAN) both arms received] from randomisation 
to 12 months post randomisation.
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