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Abstract:
Purpose
This paper describes the development, content and delivery of a physiotherapistled individualised, supervised and progressed exercise programme for use in a
factorial randomised controlled trial testing treatments for subacromial
impingement syndrome.
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Methods
To develop the intervention, a survey of community physiotherapists and national
guidelines provided the basis for a consensus workshop through which a protocol
was developed for the SUPPORT trial physiotherapist-led exercise programme
(SUPPORT: SUbacromial impingement syndrome and Pain: a randomised
controlled trial Of exeRcise and injection). The protocol included three stages of
exercise progression: 1) scapular stability and active exercise with no resistance
2) range of motion exercise with scapular control, isometrics and stretches, and
3) through range resistance exercise. A two day training programme was
developed for physiotherapists which included the trial background, current
evidence and strategies to improve exercise adherence.

Results
Twenty physiotherapists were trained to deliver the exercise intervention.
In the SUPPORT trial, 128 participants were randomised to
physiotherapist-led exercise. Ninety nine (81%) participants had their
first physiotherapy session within 2 to 3 weeks and 71 (56%) received 6 to 8
treatment sessions. Frequently-used exercises were: stage 1 scapular
setting with glenohumeral joint (GHJ) flexion to 90 degrees, stage 2 GHJ
medial rotation stretch, stage 3 scapular setting through lateral rotation,
with resistance bands.

Conclusion:
We combined clinical and research expertise with national guidance in order to
3

develop a physiotherapist-led, individualised, progressed and supervised
exercise intervention for use within a randomised trial. The effectiveness of the
intervention is being evaluated within the SUPPORT trial (ISRCTN 42399123).

Keywords: subacromial impingement syndrome (SIS), physiotherapy, exercise,
rehabilitation, shoulder.

Introduction
Shoulder problems affects one in three adults in their lifetime (1,2), peaking
between 40 to 60 years and accounting for 1% of primary care consultations (3).
The most common presentation is pain and impaired function (4-6).
Subacromial impingement syndrome (SIS) was the most frequent clinical
diagnosis and accounted for about half of all shoulder problems (3, 7). This term
was in common use at the start of this trial (2008) and suggested that pain was
experienced during elevation of the arm. Previously, pain was thought to be
caused by a reduction in the space between the coracoacromial arch of the
scapula and the humerus, resulting in a mechanical pinching the soft tissues (8).
Possible theories included bony abnormalities, weakness or instability in the
rotator cuff muscles, impaired scapulohumeral rhythm, scapular instability and
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poor posture (8,9). However, more recent suggestions are that genetics,
hormonal influences, lifestyle factors, smoking and alcohol consumption,
comorbidities, central sensitisation and excessive and maladaptive loading could
also have an influence on the development of this type of shoulder pain.
Therefore, rotator cuff related shoulder pain is a more appropriate and current
term that encompasses a range of shoulder aetiologies and pathologies including
subacromial impingement syndrome (10).

Treatment aims to reduce pain and increase function. Previous (8) and current
(11) UK guidelines recommend exercise and corticosteroid injection in addition to
patient education, oral analgesia and ice-packs. Exercise aims to reduce pain
and improve function, posture, muscle strength, range of movement, scapular
stability and scapulohumeral rhythm (12). Exercise can be individualised and
supervised (e.g. by physiotherapists) or self-guided from a leaflet (13).
Previously, one systematic review (14) identified that exercise decreases pain
and improves function in the short term, although trials lacked detail of exercise
type, frequency and duration. More recently a systematic review (15) reported
that combined treatments, composed of exercise and other therapies tended to
yield better effects than single interventions.

Most randomised controlled trials (RCTs) (16-22) are small, of poor quality and
focus on short-term results. One found that supervised, physiotherapist-led
exercise for SIS led to greater improvements in pain and function than radial
extracorporeal shockwave treatment over 18 weeks (23). Another found no
5

differences between exercise alone and exercise plus corticosteroid injection
after 12 or 24 weeks (24). A further trial showed that a three-month course of
specifically tailored, progressive, strengthening exercise was more effective in
reducing pain and improving shoulder function in patients with persistent SIS
than non-specific movement exercises for the neck and shoulder (25).

Electromyographic studies (26, 27) have shed some light on the recruitment of
muscles during shoulder movement. Rather than muscles working in isolation,
many muscles are involved to generate movements and provide counter balance,
perhaps indicating the need for function based exercise programmes to replicate
the dynamic nature of muscle recruitment.
Guidelines recommend a ‘core’ set of exercises for SIS, but are based largely on
expert opinion (8). Studies in other musculoskeletal conditions support
individualised and progressed exercise rather than standardised exercise (28)
but, to date, there are few studies specific to shoulder disorders (29). The
SUPPORT trial (ISRCTN 42399123) was designed in 2008 and funded in 2009 in
order to test ways to optimise patient’s outcomes from exercise (physiotherapistled individualised, supervised and progressed exercise compared with standard
exercises in an advice and exercise leaflet) and corticosteroid injection
(ultrasound-guided versus usual, blind (non-guided) injection), with full details of
the trial design, methods and injection intervention available in the published
protocol (30). Reports of complex interventions such as physiotherapist-led
exercise need to provide detail of the development of the intervention and its
components. Therefore, this paper summarises the development, content and
6

delivery of the physiotherapist-led exercise programme within the SUPPORT
trial, in line with the Template for Intervention Description and Replication
(TIDieR) checklist (31).

Development and delivery of the physiotherapy intervention

(i) Developing the intervention protocol

A small postal survey of physiotherapists (October 2007) aimed to identify the
types of exercises that were routinely used to treat patients with SIS in clinical
practice. Questions on physiotherapist role, clinical grade, interest in shoulder
pain and exercises used to treat SIS were included. In total, 33 exercises were
presented in the survey, generated from the Chartered Society of Physiotherapy
(CSP) guidelines for managing SIS (8) and a computer programme used
routinely in local practice (32). These guidelines (8) have subsequently been
withdrawn although an archive copy is available through the CSP Library archive.
Physiotherapists were asked to select the exercises they used most frequently in
managing SIS. Respondents could report other exercises not included in the list.

Fourteen physiotherapists responded, 10 from community settings and 4 from
secondary care. Physiotherapists’ clinical grade ranged from ‘Agenda for
Change’ band 6 to 8, three reported a special interest in shoulder pain. Of the list
of 33 suggested exercises, 31 were selected as being used to manage SIS. The
7

most popular were medial and lateral rotation with a resistance band. Nine
physiotherapists stated they used other exercises, including thoracic mobility
exercises, eccentric control from arm elevation in supine-lying, single arm press
at the wall and alternate arm lift in prone-kneeling.

To further develop the exercise intervention protocol for the SUPPORT trial, local
senior physiotherapists with special interest in shoulder pain (n=10), who were
identified through local networks, were invited to a consensus workshop (January
2008). An overview of the trial design, results from the local survey, and
recommendations from the CSP guidelines were presented. The group refined
the number and type of exercises for use within the protocol. The exercise stages
were broadly labelled according to the focus of the exercises within each stage,
i.e. Stage 1: scapular stability exercise, active movement with no resistance
Stage 2: range of motion exercise, isometric and stretches in pain free range and
Stage 3: through range resistance exercise. They decided that a small number of
exercises would be provided at each visit (2-6) with written information to help
patient adherence and promote self-confidence. The group agreed that exercise
diaries would be offered to patients to facilitate self-monitoring of progress and to
facilitate the physiotherapist in making decisions about appropriate exercise
progression.

(ii)

Protocol detail

The trial protocol stipulated that physiotherapists:
•

saw patients for their first session within 2 to 3 weeks of randomisation
8

•

delivered between 6 to 8 exercise sessions over 12 weeks

•

would offer up to two further appointments if patients did not attend their
first appointment

•

would discharge patients who failed to attend three consecutive
appointments

•

provide a first appointment of 40 minutes followed by further appointments
of 20 minutes duration

•

undertook face-to-face consultations (no phone or e-mail consultations)

•

provide patients with exercise diaries to facilitate adherence

•

could also use soft tissue massage/ posture correction/ heat or cold

•

could use facilitation techniques such as taping or anterior soft tissue
release techniques

•

could also prescribe neck exercises if judged as needed for individual
patients

•

should not use acupuncture, electrotherapy, shoulder joint mobilisations or
manual therapy e.g. mobilisations with movement

Physiotherapists completed a case report form (CRF) to record treatment
provided at each session; including exercises prescribed, progression and
supervision and duration of the treatment session.

(iii) Supporting the physiotherapists to deliver the intervention
Prior to the SUPPORT trial commencing, a two-day training programme was
developed to support physiotherapists to deliver the exercise intervention
(training programmes September and November 2010). They covered: trial
9

design, evidence for exercise and strength training, best practice for exercise
training, including specificity, progressive overload, recovery, adaptation,
reversibility, timing of exercise prescription, role of patients’ perceptions of pain
and exercise, importance of exercise adherence and trial protocol adherence.
Available literature at the time suggested for older adults the frequency of
strengthening exercise should be at least at least twice per week on nonconsecutive days. There was little evidence to guide dosage and therefore
consensus expert opinion was used to inform the protocol recommendation.
The number of exercises recommended suggested 8 to 10 exercises, starting
with 1 set, moving to 2 to 3, with mild fatigue on completion (33, 34). CSP
guidance suggested starting strengthening in neutral ranges, arms by side and to
use towels / bands for light resistance, ensuring scapular stability during
exercise. Whilst there were no guideline recommendations about frequency or
number of exercises, they recommended building up to 3 sets of 10 repetitions
with 10 seconds rest in between, aiming for moderate effort (8). National experts,
with an interest in the concept of muscle stability, were contacted. They were not
aware of any evidence that could underpin decisions about the most appropriate
exercise dosage.
Emphasis was placed on assessment / re-assessment to ensure individualised
prescription of exercise, progression of the exercise in terms of type and dose.
Theories of self-efficacy (35) and self- regulation (36) were used to underpin the
delivery of the training and the exercise intervention. Confidence in the protocol
was developed in the workshops by sharing clinical experience and participating
in discussion around exercise progression, goal setting and facilitating adherence
10

to exercise. Twenty-two physiotherapists attended and were given a resource
pack, containing all the exercise sheets and potential progressions. Refresher
training sessions were offered.

Details

of

participating

physiotherapists

and

exercise

intervention
(i) Trial setting and implementation
In total, 20 physiotherapists (14 female and 6 males) from 18 NHS community
sites in 2 geographical regions (North and South Staffordshire and Stoke on
Trent) and representing a range of clinical experience (bands 5 to 8) treated trial
participants. They were not reimbursed separately for this activity but trial
participants were treated as part of physiotherapists’ usual caseload.

Two

physiotherapy research facilitators supported participating physiotherapists in
delivery of the intervention protocol and auditing of the trial CRFs.

(ii) Specific components and progression of exercise intervention

The exercise protocol consisted of three stages: Stage 1: scapular stability
exercise and active movement with no resistance, Stage 2: range of motion
exercise, isometrics and stretches with scapular control in pain free range and
Stage 3: through range resistance exercise. This individualised programme was
provided and progressed over treatment sessions. All exercises included can be
found

at:
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http://www.keele.ac.uk/media/keeleuniversity/ri/primarycare/docs/SUPPORT_Ph
ysiotherapy_Intervention_Manual_v3.0_04_01_11_Internet_Version.pdf

Stage 1 involved assessing and correcting posture in sitting and standing.
Scapular stability was assessed and retrained using positional changes from
prone-lying, to sitting, through to standing. The number of exercise repetitions
was determined by the participant’s fatigue level. If scapular stability was
achieved in sitting, minimal active movement with short lever was introduced,
progressing to long lever. Progression could include scapular setting in: a
crawling position, leaning through both arms in standing or sitting and in a seated
push-up position.

Stage 2: Aimed to achieve pain free range of motion exercises with good
scapular control. Exercises could be progressed from lying, through sitting to
standing. Forward flexion, abduction and internal and external rotation were
considered key active movements to rehabilitate. Eccentric and concentric
exercises could be included within pain free range. Stretching exercises to
prevent capsular tightness were included. Isometric resisted exercises were
started in neutral position and progressed to fixed positions within range. Good
scapular control was essential and movement needed to be pain free.
Participants were progressed to using resistance bands or self-resistance.

Stage 3: Involved progression to resisted exercises, with scapular control through
full range of movement, involving short or long levers, or resistance bands and
12

free weights. These were progressed to allow for the individual’s leisure, sports
or occupational needs.

Each patient was assessed in order for the physiotherapist to determine their
starting point i.e. exercise stage 1, 2 or 3. They were re-assessed in subsequent
treatment sessions to inform exercise progression. Progression depended on the
patient’s pain response, adherence and fatigue level. If specific goals were
achieved e.g. achieved scapular stability through range without pain, exercises
would be progressed. Participant’s age, occupation, leisure activities and
physical health were also taken into account. Physiotherapists agreed to teach
between 2 to 6 new exercises per session. Supplementary information is
available on line detailing the protocol of exercise progression and frequency of
exercises used in each of the three stages.
Exercises in stage 1 would be performed on an hourly basis, those in 2 and 3
were to be undertaken 3 to 4 times a day.

Description of intervention delivery in the trial
Of 256 participants randomised in the SUPPORT trial (30), 128 were randomised
to the physiotherapist-led exercise intervention. Patients initiated contact with the
physiotherapy department to arrange treatment. In total, 123 (96%) of those
randomised to the physiotherapist-led exercise intervention booked an
appointment to see the physiotherapist and 99 participants (81% of those who
booked an appointment) received their first session within three weeks of
randomisation as per the trial protocol. The median number of treatment sessions
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provided per participant was 6 (IQR= 3, 7; range= 0, 10), with over half (56%) of
those randomised receiving between 6 to 8 treatment sessions.

For the majority of those who attended their first physiotherapy appointment, 94%
(n=96) received a 40 minute consultation. Of all treatment sessions delivered,
78% (n=513) of participants received a 20 minute follow-up appointment. Five
participants did not book an appointment with a SUPPORT trial physiotherapist,
one withdrew from the trial, four refused physiotherapy treatment, and a further
seven initially booked physiotherapy appointments but then did not attend any
sessions (Table 1). Of the total number of physiotherapy sessions provided in the
trial (n=661), there were 160 (19.5%) ‘did not attend/ unable to attend’ episodes.

For those participants who received between 6 to 8 treatment sessions, the most
frequently prescribed exercises in stage 1 were: scapular setting with glenohumeral joint (GHJ) flexion to 90 degrees, scapular setting with abduction and
scapular setting in a seated position. In stage 2 the most frequently prescribed
exercises were GHJ medial rotation stretch, a lateral rotation stretch in standing
and scapular setting through flexion. In stage 3 the most common were scapular
setting through active lateral rotation, scapular setting through active medial
rotation and scapular setting through active flexion all undertaken with resistance
bands. Supplementary online information available detailing the frequency of
exercises used in each of the three stages. For those who received between 6 to
8 treatment sessions, additional treatments, such as cold and heat therapy, neck
exercises, soft tissue release and pendular exercises were all used in less than
14

3% of treatment sessions. Four patients received mobilisations of the shoulder
joint, see Table 2.

Of the 661 physiotherapy sessions provided in the trial, assessment /
reassessment occurred in almost all (96%), supervised exercises were provided
in 92% with education and advice being provided in 88%. Exercises were given
to participants and reviewed in 79% of the sessions (n=519). Of the 128 patients
randomised to the physiotherapist-led exercise intervention, there was evidence
for exercise progression on the CRFs for 87.8% (n=108). The number of patients
treated by each physiotherapist ranged from 1 to 15.

To facilitate treatment fidelity, two physiotherapists, who were not involved in
delivering the intervention, undertook audits of the CRFs and observed
physiotherapists treating SUPPORT trial participants twice during the course of
the trial.

Discussion
A physiotherapist-led exercise intervention with key features of individualisation,
progression and supervision, was designed and delivered for patients with SIS in
the SUPPORT trial. The intervention was developed using a combination of
national guidelines, available research evidence and clinical consensus. Similar
studies have utilised this approach to develop trial interventions (24) and have
recognised the need for specific targeted exercise (37) rather than general
exercise (25). The intervention protocol provides details of the exercises and
15

progressions, addressing criticism of previous trials for poor description of
exercise protocols (14). At the time of development of the exercise intervention,
there were no published data upon which to guide the specific number of
exercises, nor the specific dose of exercise for patients with SIS. However, our
protocol reflects recent international consensus on managing shoulder pain
which suggests that active exercises should be the primary treatment approach,
with physical assessment findings guiding treatment (38). This consensus also
recommends a limited number of exercises are prescribed and are performed
with appropriate scapula-humeral stability. Our intervention was in keeping with
this view that regular reassessment allows progression from simple to more
demanding shoulder exercises, with progressed loading, with minimal pain and
good quality shoulder movements (38).

In the SUPPORT trial, 81% of patients randomised to the physiotherapist-led
intervention received their first treatment session within 3 weeks from
randomisation which may not reflect current UK physiotherapy waiting times.
Other trials, investigating the effect of exercise on this population, have seen
participants within one week of randomisation (24). Keeping waiting times to a
minimum may reduce non-attendance and encourage participation.

Our intervention was in keeping with other trials which have focused on
individualised

exercise programmes, exercise

progression, correction

of

performance and tailoring of exercises programmes to suit individual needs (36,
37). However, some variation in exercise prescription is evident. In our trial, we
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recommended between 2 to 6 exercises per session, and the repetitions were
dependent on the stage i.e. hourly exercises in stage 1, compared to 3 to 4 sets
per day in stage 2 and 3. Others trials have recommended nine exercises with 30
to 40 repetitions, undertaking 3 sets per day, at least four times per week (37),
whilst some suggest a daily programme (39). A recent consensus suggested no
more than 4 exercises, with dose and progression determined by individual
assessment (38).

Within our trial, individualising treatment was facilitated by physiotherapists
having sufficient time to undertake an in-depth assessment at the initial
consultation and re-assessment in follow-up consultations. Over 90% of patients
received a 40 minute initial appointment, allowing time for the physical and
functional presentation, individual motivating factors and appropriate goals. For
the majority of patients (78%), this was followed by follow-up treatment sessions
of 20 minutes. This allowed progression and tailoring of treatment to the stage of
their recovery, age, occupation, physical health and occupational and leisure
needs. To consider all of these aspects of assessment, sufficient time needs to
be allocated to the consultation and follow-up to allow for this. Trials published to
date do not give specific details on individual appointment times, but a recent
consensus has suggested that a total episode of care should last at least 12
weeks (35).

To maximise the chances of the exercise intervention being individualised,
supervised and progressed appropriately, the protocol required patients to
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receive between 6 to 8 treatment sessions, yet only just over half of participants
received this number (56%, n=71). The optimum number of treatment sessions
for SIS is unknown although recent trials have stipulated similar numbers of
sessions to ours with one trial allowing an unlimited number of sessions (24, 25,
32). Feedback from participating physiotherapists suggested that often further
sessions were not needed because both physiotherapists and participants felt
that they had already achieved a significant clinical improvement. Some
participants in our trial (n=10, as evidenced by the data from the CRFs) did not
need to start at stage 1 and were able to start at stage 2, shortening the time
required to progress treatment. For those that attended 6 to 8 treatment
sessions, reassessments, provision of education and advice, supervision of the
exercises in clinic, and review of the exercise diary occurred with regular
frequency through the treatment sessions.

In summary, we developed and agreed the content for the physiotherapist-led
exercise intervention in the SUPPORT trial for patients with SIS. Key features
included a programme of shoulder exercise that was individualised, supervised
and progressed over three stages. Trial participants were supported to exercise
through written information detailing their prescribed exercises and an exercise
diary. This paper provides full information about the physiotherapist-led
intervention and the clinical effectiveness results from the SUPPORT trial will be
published in a future separate paper.

18

Ethics and funding
Ethical approval was obtained from The Black Country Research Ethics
Committee (10/H1202/72). The SUPPORT trial was funded by the National
Institute for Health Research (NIHR) under its Research for Patient Benefit
scheme (Grant Reference Number: PB-PG-1207-15064) and was also supported
by the Arthritis Research UK Primary Care Centre grant (Grant Reference
Number: 18139). Nadine Foster was supported by an NIHR Research
Professorship (NIHR-RP-011-015). The views expressed are those of the authors
and not necessarily those of the NHS, the NIHR or the Department of Health.
Funding was also secured by the North Staffordshire Primary Care Research
Consortium for NHS Engagement and the NIHR Clinical research Network West
Midlands (Primary care) for service support costs.

The authors declare no conflicts of interest.

Acknowledgements

The authors would like to thank all of the physiotherapists who were involved in
designing and delivering the physiotherapy training workshops and the
SUPPORT trial exercise intervention. We also thank Lucy Huckfield and Treena
Larkin, SUPPORT trial physiotherapy research facilitators. Thanks also to the
wider SUPPORT trial team.

19

References
[1]

Chard MD, Hazelman R, Hazelman BL, King RH, Reiss BB.

Shoulder

disorders in the elderly. Arthritis and Rheumatology 1991;34(6):766-9.

[2] Picavet HSJ, Schouten JSAG. Musculoskeletal pain in the Netherlands. Pain
2003;102:167-78.

[3] Van der Windt DA, Koes B, de Jong BA, Bouter LM. Shoulder disorders in
general practice. Annals of Rheumatic Disease 1995;54:959-64.

[4] Green S, Buchbinder R, Hetrick S. Physiotherapy interventions for shoulder
pain. Cochrane Database 2003;(2):CD004258.

[5] Kuipers T, Van der Windt DA, Twisk JW, Verqouwe Y, Bouter LM van de
Heijden GJ. Clinical prediction rules for shoulder pain. Pain 2006;120:276-85.

[6] Bot S, van de Waal JM, Terwee CB, Van der Windt DA, Scholten JPM,
Bouter LM, Dekker J. Predictors of outcome in neck and shoulder symptoms.
Spine 2005;30:E459-70.

[7] Dinnes J, Loveman E, McIntyre L, Waugh N. Effectiveness of diagnostic tests
for shoulder pain. Health Technology Assessment. 2003;7(29):iii, 1-166.

20

[8] Hanchard N, Goodchild L, Thompson J, O’Brien T, Davison D, Richardson C,
Watson H, Mtopo S, Wragg M, Scott M. Evidence-based clinical guidelines for
the diagnosis, assessment and physiotherapy management of shoulder
impingement syndrome. Chartered Society of Physiotherapy, London 2004.

[9] Bigliani L, Levine WN. Subacromial impingement syndrome. Journal of Bone
& Joint Surgery 1997;79:1854-68.

[10] Lewis J Rotator cuff related shoulder pain: Assessment, management and
uncertainties. Man Ther. 2016 Jun;23:57-68. doi: 10.1016/j.math.2016.03.009).

[11] Kulkarni R Gibson J Brownson P Thomas M Rangan A Carr AJ Rees JL
(2015)

BESS/BOA

Patient

care

pathways

sub

acromial

pain

http://journals.sagepub.com/doi/full/10.1177/1758573215576456

[12] Kibler W, McMullen J. Shoulder rehabilitation strategies. Orthopaedic Clinics
of North America 2001;32:527-38.

[13] Walther M, Werner A, Stahlschmidt T, Woelfel R, Gohlke F. Subacromial
impingement syndrome - physiotherapy, self-training & shoulder brace. Journal of
Shoulder and Elbow Surgery 2004;13:417-23.

[14] Hanratty CE, McVeigh JG, Kerr DP, Basford JR, Finch MB, Pendleton A,
Sim J. The effectiveness of physiotherapy exercises in subacromial impingement
21

syndrome: a systematic review and meta-analysis. Seminars in Arthritis and
Rheumatism. 2012;42(3):297-316.

[15] Dong W, Goost H, Lin XB, Burger C, Paul C, Wang ZL, Zhang TY, Jiang
ZC, Welle K, Kabir K. Treatments for shoulder impingement syndrome: a
PRISMA systematic review and network meta-analysis. Medicine (Baltimore).
2015; Mar;94(10):e510.

[16] Ludewig PM, Borstad JD. Home exercise on shoulder pain and functional
status. Occupation and Environment Med 2003;60:841-9.

[17]

Brox JI, Gjengedal E, Uppheim G, Kagseth Bøhmer AS, Brevika JI,

Ljunggrena AE, Peer H. Arthroscopic surgery versus exercise in rotator cuff
disease. Journal of Shoulder and Elbow Surgery 1999;8:102-11.

[18] Bang MD, Deyle GD. Comparison of supervised exercise with and without
manual physical therapy for patients with shoulder impingement syndrome.
Journal of Orthopaedic and Sports Physiotherapy 2000;30:126-37.

[19] Werner A, Walther M, Igg A, Stahischmidt T, Gohlke F. Self-training versus
physiotherapy in subacromial impingement syndrome. Zeitschrift für Orthopädie
und Unfallchirurgie 2002;140 (4):375-80.

22

[20] Haahr JP, Østergaard S, Dalsgaard J, Norup K, Frost P, Lausen S, Holm
EA, Andersen JH. Exercises versus arthroscopic decompression in patients with
subacromial impingement: a randomised, controlled study in 90 cases with a one
year follow up. Annals of Rheumatic Disease 2005; 64:760-4.

[21]

Lombardi L, AG Magri, AM Fleury. Progressive resistance training in

subacromial impingement syndrome. Arthritis and Rheumatism 2008;59:615-22.

[22]

Taylor NF, Dodd KJ, Shields N, Bruder A. Therapeutic exercise in

physiotherapy practice is beneficial. Australian Journal of Physiotherapy
2007;53:7-16.

[23] Engebretsen K, Grotle M, Bautz-Holter E, Sandvik L, Juel NG, Ekeberg OM,
Brox JI. Radial extracorporeal shockwave treatment compared with supervised
exercises in patients with subacromial pain syndrome: single blind randomised
study. British Medical Journal 2009; 339:b3360.

[24] Crawshaw DP, Helliwell PS, Hensor EM, Hay EM, Aldous SJ, Conaghan
PG. Exercise therapy after corticosteroid injection for moderate to severe
shoulder pain: large pragmatic randomised trial. British Medical Journal
2010;340:c3037.

[25] Holmgren T, Björnsson Hallgren H, Öberg B, Adolfsson L, Johansson K.
Effect of specific exercise strategy on need for surgery in patients with
23

subacromial impingement syndrome: randomised controlled study. British
Medical Journal 2012;344:e787.

[26] Dark A, Ginn KA, Halaki M. Shoulder muscle recruitment patterns during
commonly used rotator cuff exercises: an electromyographic study. Physical
Therapy 2007; 87(8):1039-46.

[27]

Wattanaprakornkul D, Halaki M, Boettcher C, Cathers I, Ginn KA. A

comprehensive analysis of muscle recruitment patterns during shoulder flexion:
an electromyographic study. Clinical Anatomy. 2011;24(5):619-26.

[28] Hayden J, van Tulder M, Tomlinson G. Systematic review strategies for
using exercise to improve outcomes in low back pain. Annals of International
Medicine 2005;142:776-85.

[29] Wang SS, Trudell-Jackson EJ. Customized versus standard exercise in
shoulder disorders. Clinical Rehabilitation 2006;20:675-85.

[30] Roddy E, Zweirska I, Hay EM, Jowett S, Lewis M, Stevenson K, van De
Windt D, Foster NE. Subacromial impingement syndrome and pain: protocol for a
randomized controlled trial of exercises and corticosteroid injection (the
SUPPORT trial). BMC Musculoskeletal Disorders 2014;15;8.1.

24

[31] Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, Altman
DG, Barbour V, Macdonald H, Johnston M, Lamb SE, Dixon-Woods M,
McCulloch P, Wyatt JC, Chan AW, Michie S. Better reporting of interventions:
template for intervention description and replication (TIDieR) checklist and guide.
British Medical Journal 2014: Mar 7;348:g1687

[32] Saunders Exercises: Exercise Software Upper Quadrant Dynamic Stability
Mark

Comerford

B.Phty.MCSP

MAPA

Volume

4

/

2010

reference:

www.physiotools.com

[33] Westcott, W.L. & T.R. Baechle. (1999). Strength Training for Seniors:
Instructor’s Guide. Champaign, IL: Human Kinetics Publishers.

[34] Nelson, M. E., Rejeski, W. J., Blair, S. N., Duncan, P. W., Judge, J. O., King,
A. C. Castaneda-Sceppa (2007) Physical activity and public health in older
adults: Recommendation from the American College of Sports Medicine and the
American Heart Association .Circulation, 116(9), 1094-1105, Volume 116, Issue
9, 2007, pages 1094-1105.

[35] Bandura, A. Self-efficacy. In V. S. Ramachaudran (Ed.), Encyclopedia of
human behavior (Vol. 4, pp. 71-81). New York: Academic Press. (Reprinted in H.
Friedman [Ed.], Encyclopedia of mental health. San Diego: Academic Press,
1998).

25

[36] Cameron LD and Leventhal H. The Self-regulation of Health and Illness
Behaviour Psychology Press, 2003.

[37] Yiasemides R, Halaki M, Cathers I, Ginn KA. Does passive mobilization of
shoulder region joints provide additional benefit over advice and exercise alone
for people who have shoulder pain and minimal movement restriction? A
randomized controlled trial. Physical Therapy 2011;91(2):178-89.

[38] Klintberg IH, Cools AM, Holmgren TM, Holzhausen AC, Johansson K,
Maenhout AG, Moser JS, Spunton V, Ginn K. Consensus for physiotherapy for
shoulder pain. International Orthopaedics. 2015;39(4):715-20.

[39] Ketola S, Lehtinen J, Rousi T, Nissinen M, Huhtala H, Konttinen YT, Arnala
I. No evidence of long-term benefits of arthroscopic acromioplasty in the
treatment of shoulder impingement syndrome: Five-year results of a randomised
controlled trial. Bone Joint Research 2013; 2(7):132-9.

26

Table 1: Summary of physiotherapy case report form (CRF) data: participants and treatment
sessions
Physiotherapy sites and physiotherapist
Number of geographical regions

2

Number of physiotherapy sites

14

Number of treating physiotherapists

20

Participants
Number of participants randomised to physiotherapy-led arm

128

Number of participants who booked appointment to see a physiotherapist* (% of
randomised)

123 (96.1)

Total number of participants who attended at least one treatment session† (% of
booked sessions)

116 (95.1)

Number of participant who did not attend first physiotherapy session (% of
booked sessions)

20 (16.3)

Participant who did not attend treatment sessions for 3 consecutive times and
discharged as per protocol (% of booked sessions)

14 (11.4)

First session within 3 weeks (% of booked sessions)

99 (80.5)

Number of treatment sessions provided (per participant), mean (SD)

5.2 (2.5)

Number of treatment sessions per participant (categorised), n (% of no. of
participants randomised)
0

12 (9.4)

1-5
6-8

42 (32.8)
‡

71 (55.5)

9-10

3 (2.3)

Treatment sessions
Total number of planned physiotherapy treatment sessions

821

Total number of physiotherapy treatment sessions provided (% of total planned)

661 (80.5)

Total number of sessions not attended – DNAs/UTAs** (% of total planned)

160 (19.5)

Duration of physiotherapy treatment sessions (minutes) across all treatment
sessions, n (% of total no. of treatment sessions provided)
Less than 20 (include telephone consultation and late arrivals)
20
30
35
40
45-60
Duration of the first physiotherapy treatment session (minutes), n (% of total no.
of participants who attended first treatment session, n=102)
30
27

7 (1.1)
513 (77.6)
15 ( 2.3)
2 (0.3)
121 (18.3)
3 (0.5)

1 (1.0)

35
2 (2.0)
40
96 (94.1)
45 - 60
3 (2.9)
*Five participants did not book appointment, 1 withdrawn from the study and 4 refused treatment;
†
7 participants booked appointment but did not attend any session; ** DNA= Did not attend; UTA
= Unable to attend; ‡ 6 to 8 were the number of treatment sessions per participant in line with
treatment protocol.
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Table 2 Treatment components provided across all treatment sessions
Treatment components

Number (%) of sessions
in which the treatment
was given out of the total
number of physiotherapy
sessions provided
(n=661)

Number (%) of
participants receiving the
treatment in at least one
treatment session out of
all participants who
attended at least one
treatment session (n=116)

Assessment/ reassessment

637 (96.4)

116 (100.0)

Education and advice

581 (87.9)

116 (100.0)

Supervised exercises in clinic

609 (92.1)

116 (100.0)

Exercise template given

519 (78.5)

116 (100.0)

Exercise diary reviewed

483 (73.1)

113 (97.4)

Exercise progressed

268 (40.5)

83 (71.6)

Other treatments provided during physiotherapy treatment
Cold therapy

18 (2.7)

11 (9.5)

Neck exercise

17 (2.6)

12 (10.3)

Posture correction

9 (1.4)

8 (6.9)

Heat therapy

8 (1.2)

6 (5.2)

Pendular

6 (0.9)

4 (3.4)

Assisted flexion exercises

6 (0.9)

6 (5.2)

Mobilisation of shoulder joint

5 (0.8)

4 (3.4)

Soft tissue release

3 (0.5)

3 (2.6)

Capsular stretches

2 (0.3)

2 (1.7)

Assisted abduction

2 (0.3)

2 (1.7)

Hand behind back stretch using a towel

2 (0.3)

2 (1.7)

Other*

8 (1.2)

8 (6.9)

*Other exercises included stretches with a stick, shoulder shrug, functional press-ups by wall and
triceps dips, lumbar neutral exercises, mobilisation of the thoracic spine, medial rotation and
TENS for pain relief- patients own machine.
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