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An experienced physiotherapist prescribing and
administering corticosteroid and local anaesthetic
injections to the shoulder in an Australian
orthopaedic service, a non-inferiority randomised
controlled trial and economic analysis: study
protocol for a randomised controlled trial
Darryn Marks1*, Leanne Bisset2, Michael Thomas1, Shaun O’Leary3,4, Tracy Comans5, Shu Kay Ng5,
Philip G Conaghan6 and Paul Scuffham5
Abstract

Background: The early management of orthopaedic outpatients by physiotherapists may be useful in reducing
public hospital waiting lists. Physiotherapists in Australia are prevented by legislation and funding models from
investigating, prescribing, injecting and referring autonomously. This gap in service is particularly noticeable in the
management of shoulder pain in early-access physiotherapy services, as patients needing corticosteroid injection
face delays or transfer to other services for this procedure. This trial will investigate the clinical (decision making
and outcomes) and economic feasibility of a physiotherapist prescribing and delivering corticosteroid and local
anaesthetic injections for shoulder pain in an Australian public hospital setting.

Methods/Design: A double-blinded (patient and assessor) non-inferiority randomised controlled trial will compare
an orthopaedic surgeon and a physiotherapist prescribing and delivering corticosteroid injections to the shoulder.
Agreement in decision making between the two clinicians will be investigated, and economic information will be
obtained for estimating disease burden and an economic evaluation. The surgeon and the physiotherapist will
independently assess patients, and 64 eligible participants will be randomised to receive subacromial injection of
corticosteroid and local anaesthetic from either the surgeon or the physiotherapist. Post-injection, all participants
will receive physiotherapy. The primary outcome measure will be the Shoulder Pain and Disability Index measured
at baseline, and at 6 and 12 weeks post-injection. Analysis will be conducted on an intention-to-treat basis
and compared to a per-protocol analysis. A cost-utility analysis will be undertaken from the perspective of the
health funder.

Discussion: Findings will assist policy makers and services in improving access for orthopaedic patients.

Trial registration: Australia and New Zealand Clinical Trials Registry: 12612000532808 First registered: 21 May 2012.
First participant randomized: 16 January 2013.

Keywords: Extended scope practice, Physiotherapy, Physical therapy, Orthopaedic, Shoulder, Corticosteroid
injection, Economic
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Background
Patients referred to Australian public health orthopaedic
services face lengthy waiting periods. Publicly accessible
information on outpatient waiting times is scant and
inconsistent. The Australian National Outpatient Care
Database does not report waiting times [1]. Queensland
Health hospital performance data indicate that 54% of
non-urgent outpatient referrals (not specifically ortho-
paedics) will take over a year to be seen [2], and data
from some hospitals reveal that the waiting time to see
orthopaedic specialists may extend beyond 3 years [3].
Furthermore, demands on orthopaedic services and sub-
sequent waiting times are expected to worsen as the
population ages [4] and rates of obesity and arthritis
increase [5].
To combat future escalating delays for patients to ac-

cess services such as orthopaedics, it has been proposed
that the future health workforce should include greater
role substitution and skill transference across professions
[6]. The early management of orthopaedic referrals by
physiotherapists is one example. Physiotherapists have
demonstrated high levels of agreement with orthopaedic
surgeons in the diagnosis and management of ortho-
paedic conditions of the hip, knee [7], and shoulder [8].
Orthopaedic models of care involving extended scope
physiotherapy practice have also reported reduced costs,
reduced waiting times and improved health outcomes;
however, the quality of this evidence to date is generally
low [9]. Corticosteroid injection by specially trained
physiotherapists has been formally available in the UK
since 2000 with a good safety record [10]. Contemporary
UK laws and service delivery models permit appro-
priately trained physiotherapists autonomy in areas of
prescribing, injecting, investigation and referral. In con-
trast, physiotherapists in Australia are prevented by le-
gislation from prescribing and administering medicines.
They are also hindered in requesting radiologist injec-
tion or referring to other specialties by Medicare funding
rules, which require that the request be made by a
doctor. While early physiotherapist assessment of ortho-
paedic patients has been implemented in some Australian
hospitals, patients in need of specific pharmaceuticals or
invasive procedures such as injection are typically re-
turned to waiting lists because their needs are beyond the
scope of Australian physiotherapists. This presents a ser-
vice gap in comparison to UK models of care, particularly
with regards to some orthopaedic conditions such as sub-
acromial impingement syndrome of the shoulder.
Shoulder pain is a common problem, with a popu-

lation prevalence of 20 to 33% [11], annual prevalence
of 2.4% and an annual general practitioner (GP) care-
seeking incidence of 1.5% [12]. Subacromial impinge-
ment syndrome encompasses multifactorial pathology
and is the most frequent cause of shoulder pain [13].
Injection of corticosteroid and local anaesthetic to the
subacromial space, sometimes combined with physio-
therapy, is a common management strategy supported
by clinical [14-16] and economic evidence [17-19]. The
management of shoulder pain by Australian GPs is re-
ported to be highly variable, often suboptimal and cha-
racterised by a high reliance upon specialist referral [20].
Yet, despite shoulder pain being one of the most fre-
quent orthopaedic conditions referred to physiothe-
rapists working in early-access orthopaedic services in
Australia [21], these physiotherapists are unable to pro-
vide corticosteroid injection, resulting in delayed care
for these patients. The capacity for injection delivery by
physiotherapists in Australia may provide a solution;
however, little is known of the clinical and economic
outcomes of this model of care.
Existing literature concerning corticosteroid injection

by physiotherapists is sparse and generally low quality.
Positive health outcomes and the absence of adverse
events have been reported; however, data are greatly lim-
ited to observational reports [22-24]. No clinical trials
have yet directly investigated corticosteroid injection by
physiotherapists. Some information pertaining to cor-
ticosteroid injection by physiotherapists may be inferred
from studies into physiotherapist-led orthopaedic mo-
dels of care that have included physiotherapist injection
amongst treatments provided. One unblinded rando-
mised clinical trial utilised superiority statistics and re-
ported that partially supervised physiotherapist care was
not significantly different to that of junior orthopaedic
doctors in terms of health outcomes or patient satisfac-
tion, but hospital costs were lower because physio-
therapists requested fewer X-rays. In this study, some
participants in the physiotherapy group received cortico-
steroid injection but the study did not report the body
region injected, nor whether the physiotherapist actually
delivered the injection [25]. Another unblinded (and
non-randomised) clinical trial compared physiotherapist
management of selected orthopaedic referrals to that of
junior doctors and included physiotherapist corticoster-
oid injection as a treatment option. However, satisfaction
and health outcome measures were not described and,
again, the region of the injection was not reported [26].
Physiotherapists delivered injections in a shoulder treat-
ment trial [27] but the efficacy of the physiotherapist as
the provider of the injection was not investigated.
Therefore, the aim of this trial is to investigate the

clinical and economic feasibility of a physiotherapist
undertaking patient selection, and prescribing and deli-
vering subacromial corticosteroid and local anaesthetic
injection to the shoulder in an Australian public hospital
setting. The primary aim of the study is to compare the
clinical effectiveness of subacromial injection for shoul-
der pain, as delivered by a physiotherapist versus a
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consultant orthopaedic surgeon. Secondary study aims
are to assess the agreement between the physiotherapist
and orthopaedic surgeon in patient assessment and se-
lection for injection, to estimate the economic burden of
shoulder pain for patients awaiting orthopaedic care,
and to calculate the costs of physiotherapist versus
orthopaedic surgeon delivery of injections for shoulder
pain. In our opinion, this is a novel and innovative study
in that these research questions have not previously
been investigated in a specific orthopaedic condition
such as shoulder pain, in comparison to a consultant
orthopaedic surgeon, or with a non-inferiority design.
Furthermore, physiotherapist injection has not been pre-
viously reported in an Australian orthopaedic setting.

Methods
Design
A double-blinded (patient and outcome assessor) non-
inferiority randomised controlled trial design will be
used to compare injection decision and delivery by an
orthopaedic surgeon to a model in which the physio-
therapist makes the injection decision and gives the
injection. Clinical decision-making between the two cli-
nicians will also be compared. Economic data will be
obtained for calculation of disease burden and a within-
trial economic evaluation.

Setting, process, inclusion and exclusion criteria
The study will take place at the Gold Coast Hospital and
Health Service, with one upper limb staff specialist
orthopaedic surgeon and one experienced physiothera-
pist who has prior training (in the UK) and experience
in injecting and prescribing. A research assistant will
identify appropriate orthopaedic referrals, contact po-
tential participants, distribute study information, co-
ordinate appointments and gain informed consent from
participants for each part of the research. All partici-
pants will receive verbal and written information about
the risks and benefits of participation and told that they
can change their mind or withdraw at any time. Data
will be stored in locked cabinets and password-protected
digital files. Throughout the trial these will only be ac-
cessible by the research assistant and investigator (LB).
The principal investigator will be given access at trial
completion.

Part One and entry criteria for Part Two
Participants will be included in Part One, the initial as-
sessment phase of the study, if they are aged 18 years
and over, have a new referral from their primary care
doctor to the hospital orthopaedic department for shoul-
der pain and have the ability to read trial literature (in
English) and give consent. Participants will be excluded
if they have prior knowledge of either the research
physiotherapist or the research orthopaedic surgeon (for
example, from previous interactions or consultation), or
have had no X-ray of the shoulder in the past 12 months.
Written informed consent for Part One will be gained
by the research assistant, following which baseline
demographic and outcome measure data will be col-
lected. The orthopaedic surgeon and physiotherapist,
blind to the other’s assessment and decision, will inde-
pendently examine each participant and their completed
assessment forms will be compared by the research as-
sistant. The order of examination (orthopaedic surgeon
or physiotherapist first) will vary according to clinician
availability. Participants will be unaware of decisions
made by their first assessor while being examined by
their second assessor. In bilateral presentations the side
requested in the GP referral will be addressed. In bilat-
eral referrals both sides will be assessed, the participant
asked to nominate their most troublesome side and
practitioners will make same-day injection decisions for
one side only. Participants will be eligible to enter Part
Two of the study if there is agreement between the
orthopaedic surgeon and physiotherapist on the question
“would you provide subacromial injection today?” In
addition, Part Two participants must be able fill in the
questionnaires and follow post-injection instructions. If
the clinicians disagree about injection or the side to be
injected or both mark “no”, the participant will take no
further part in the research and receive care as directed
by the surgeon. Additional exclusion criteria for entry
into Part Two includes previous surgery to the involved
shoulder, current use of anticoagulant medication, the
need for prophylactic antibiotics with the injection, preg-
nancy or breastfeeding. The flow of participants into
Part One and Part Two of the study are demonstrated in
Figure 1.

Part Two, randomised controlled trial and randomisation
process
Written informed consent for Part Two will be gained
by the research assistant. Participants will then be ran-
domised using concealed allocation to receive an injec-
tion from either the physiotherapist or the orthopaedic
surgeon. The computer-generated randomisation se-
quence will be developed using Excel software by one in-
vestigator (LB) who will conceal the schedule from both
the treating practitioners and the outcome assessor. Par-
ticipants will be given a sealed opaque envelope by the
research assistant, containing a standardised treatment
sheet. This will direct the participant to one of two treat-
ment rooms (Room A or Room B). The professional af-
filiation of the treating practitioner in each room will be
unknown to both the study participants and the out-
come assessor. Following participant randomisation to a
treatment room (that is, a treating practitioner), the



Figure 1 Process of recruitment, consent, randomization,
treatment and measurement.
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participant will provide written informed consent for the
procedure before receiving the injection.

Blinding
Throughout Part One the surgeon and the physiotherap-
ist, blind to each other’s findings, will assess participants
independently, in separate rooms. Participants will be
blind to the profession of surgeon and the physiotherap-
ist at all times throughout the entire trial. The outcome
assessor will also be blind to the treating practitioner.
Physiotherapists providing post-injection care will be
asked to not seek information regarding the profession
of the injecting clinician and not discuss the identity or
profession of injecting clinicians with participants. They
will be asked to report any breaches in blinding to the
research assistant. The success of blinding will be as-
sessed immediately post-injection, and at 6 and 12 weeks,
when participants and the outcome assessor will each be
asked to tick whether they think they received their
injection from the physiotherapist or the surgeon. Un-
blinding of a participant will only be permitted in the
event of an adverse event requiring management by the
orthopaedic surgeon.

Interventions
Injection delivered by surgeon or physiotherapist
Participants will receive, from either the physiothe-
rapist or the surgeon, 1 ml betamethasone (Celestone
Chronodose; 5.7 mg/ml) mixed with 5 ml 1% lignocaine
hydrochloride, delivered to the subacromial space via an
aseptic injection technique. Methylprednisolone acetate
(1 ml; Depo-medrol; 40 mg/ml) will be used as an alter-
native, and recorded as such, if Celestone is unavailable.
Standard post-injection advice will be given verbally and
through a written information sheet advising reduced ac-
tivity for 1 week, attendance at physiotherapy, as well as
recognition of, and reporting procedures, for any adverse
reactions.

Physiotherapy
All participants who were injected will be referred for
a course of physiotherapy within the hospital’s outpatient
physiotherapy department, beginning approximately
1 week post-injection. The injecting physiotherapist is
not part of this department and will not provide post-
injection treatment. Treating physiotherapists will be
middle to senior outpatient staff with experience in
treating musculoskeletal conditions. The treating physio-
therapists will develop a consensus regarding best prac-
tice exercise and manual therapy interventions used for
shoulder pain. Treatment will be delivered pragmatically
with specific interventions and the number of sessions at
the discretion of the treating physiotherapist. All treating
physiotherapists will be directed to not deliver acupunc-
ture to participants and this will be monitored by the re-
search assistant.

Outcome measures
Outcomes will be measured at baseline, and at 6 and
12 weeks follow-up by the blinded assessor. These time
points were chosen on the basis of a previous study
evaluating subacromial corticosteroid injection that
found greater improvements in the injection group at
6 weeks than at 12 weeks [27]. At baseline the demo-
graphic, service, economic disease burden and clinical
data will be recorded, including age, gender, duration of
condition, imaging findings, dominant arm, affected side,
medicines, occupation, shoulder-related direct and in-
direct costs, and usual service waiting time for care.
Outcome measures and time points are displayed in
Table 1.

Primary outcome measure
The primary outcome measure will be the Shoulder Pain
and Disability Index (SPADI) measured at baseline, and
at 6 and 12 weeks post-injection. The SPADI is a self-
rating tool consisting of 13 questions with a scale of 0 to
10, divided into pain (five questions) and disability (eight
questions) subscales. The two subscales are scored se-
parately; an overall score is then calculated from the
means of the two subscale scores, resulting in a total
score varying from 0 (best) to 100 (worst) [28]. It has



Table 1 Outcome measures and time points

Outcome measure Part of study Time point (weeks)

Part one Part two 0 6 12

Shoulder Pain and Disability Index Yes Yes Yes Yes Yes

Impact and costs questionnaire Yes Yes

Work Productivity and Activity Impairment Questionnaire Yes Yes

Work Limitations Questionnaire Yes Yes

Usual waiting time Yes Yes

Examiner agreement Yes Yes

European Quality of Life, five dimensions, five levels Yes Yes Yes Yes Yes

Pain severity visual analogue scale Yes Yes Yes Yes Yes

Range of movement/pain pre- and post-injection Yes Yes

Adverse events Yes Yes, throughout

Global perceived improvement Yes Yes Yes Yes

Satisfaction visual analogue scale Yes Yes

Post-injection physiotherapy Yes Yes

Labour costs Yes Yes

Medicine use Yes Yes Yes

The table indicates which outcome measures will be used in each part of the trial and when each outcome measure is collected.
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been widely used in shoulder research and has been
shown to be reliable and valid, including use in patients
with subacromial impingement syndrome of the shoul-
der [28,29].
Secondary outcome measures
Economic disease burden at baseline
An impact and costs questionnaire has been developed
to gather shoulder-related direct and indirect costs
including medical care, work earnings, impact and ab-
sence, and also costs of personal assistance required
from others. A 3-month recall period was chosen based
on previously reported patient accuracy in recall over
this period [30,31]. Impact on work productivity will be
further assessed with two work productivity instruments
which are validated in this patient population [32]. The
Work Productivity and Activity Impairment Questionnaire
has been used in many musculoskeletal conditions, is
compatible with economic costing, and is easy to ad-
minister. The Work Limitations Questionnaire [33] is a
widely used presenteeism measure with excellent con-
struct validity and the benefit of being expressed as a
percentage of productivity loss for dual clinical and eco-
nomic analyses.
Usual waiting time for care
At the time of initial appointment for assessment, the
usual waiting time to see the orthopaedic surgeon and
the physiotherapist will be obtained from the hospital
waiting list database.
Examiner agreement
The two examiners (physiotherapist and orthopaedic
surgeon) will record their assessment, diagnosis, injec-
tion safety and management findings on standardised as-
sessment forms.

Health-related quality of life
The European Quality of Life (five dimensions, five
levels; EQ-5D-5 L) will allow quality of life to be
expressed as utility values varying from 0 to 1, with 1
representing perfect health. This widely used scale builds
upon the earlier EQ-5D-3 L [34] version.

Pain severity
A 100 mm visual analogue scale (VAS) anchored by “no
pain” (0 mm) to worst pain imaginable (100 mm) will be
used to rate participants “worst pain over the last 3 days”.
The VAS has established validity and reliability, with ex-
tensive use in adults [35] and shoulder disorders [36].

Range of movement and pain immediately pre- and
post-injection
Within a period of 20 minutes before and 20 minutes
after injection, the blinded outcome assessor will meas-
ure shoulder range of movement three times in the
scapular plane with a goniometer. The instruction will
be to “take your arm up as far as you feel able”. Follo-
wing the three measurement trials the participant will
then rate on a 100 mm VAS anchored by “no pain”
(0 mm) and worst pain imaginable” (100 mm) the
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severity of their worst pain and their mean pain during
these three trials.

Adverse events
Participants will be instructed via the standardised post-
injection information sheet to report any unwanted side-
effects or adverse events to the research team. All ad-
verse events will be recorded. A serious adverse event
will be defined as one that requires hospitalization, re-
sults in persistent incapacity, or requires antibiotic treat-
ment for infection, related to the injection, or anything
worse.

Global perceived improvement
We will use a five-point Global Rating of Change scale,
varying from completely recovered to much worse, to
capture the participants impression of overall change in
their shoulder condition. The Global Rating of Change
has commonly been used for this purpose in painful
shoulder conditions [37].

Satisfaction
Participants will be asked to rate their satisfaction with
care over the 12-week period. A 100 mm VAS anchored
by “not satisfied at all” (0 mm) to “completely satisfied”
(100 mm) will be used.

Post-injection physiotherapy
The number of physiotherapy sessions provided for
post-injection participants will be obtained from hospital
booking systems.

Costs
Labour costs will be obtained from standard health ser-
vice wage scales [38] for the assessing/injecting physio-
therapist, the orthopaedic surgeon, and post-injection
physiotherapy care. Participant medicine use will be re-
corded by the blinded assessor and costs taken from the
Pharmaceutical Benefits Scheme database [39].

Governance
Approvals
Ethical approval (Protocol version 4) and Site Specific
Approval has been obtained through the Gold Coast
Hospital and Health Service Human Research Ethics
Committee, NHMRC code EC00160 (HREC/12/QGC/
30; SSA/12/QGC/97), and Griffith University Human
Research Ethics Committee (MED/23/13/HREC).
The research design requires that the physiotherapist

act beyond the scope of usual professional practice in
Australia and consequently a number of checks and
approvals were required. These included legislative
Approval under Queensland’s Health (Drugs and Poison)
Regulation 1996, credentialing of overseas prescribing
and injecting training against equivalent Australian stan-
dards, credentialing under Queensland’s Allied Health
Framework for New/Complex practice, in addition to
local hospital approvals.

Data and adverse event management
Adverse events reported by participants will be brought
to the attention of the orthopaedic surgeon for clinical
management as deemed appropriate. A Data Safety
Monitoring Committee has been established comprising
health service clinicians and experienced university aca-
demics, none of whom are involved in the study. Serious
adverse events will be reported directly to both the Data
Safety Monitoring Committee and the Human Research
Ethics Committee. The biostatistician (SKN) will moni-
tor the progress of the trial through interim statistical
analyses at approximately one- and two-thirds comple-
tion. If the number of interim analyses is not small (for
example, over five), the overall type I error rate could be
controlled by adopting a higher level of significance for
each interim statistical test [40]. Alternatively, a more
formal alpha spending function approach [41] could be
used to allocate some of the pre-specified overall type I
error to each interim analysis. The interim analyses
will be made available in confidence to the Data Safety
Monitoring Committee and the Human Research Ethics
Committee. The Data Safety Monitoring Committee will
have authority to recommend trial cessation to the
Sponsor.

Dissemination
Each participant will be mailed a plain language sum-
mary of the research results. Results will be also dis-
seminated through publication, professional networks,
meetings and conferences.

Sample size
Assuming α = 0.05, β = 0.2, and a standard deviation of
21.7 point change in SPADI scores from baseline, we es-
timate that 54 participants (27 per group) will be re-
quired to test for comparative efficacy between the two
treatments with a non-inferiority margin of 15 points in
SPADI scores. This margin is specified based on clinical
judgment and is approximately two-thirds of the mini-
mum clinically important difference of 23.1 points for
the SPADI at 6 weeks [29]. The standard deviation is ob-
tained by adding 25% to the reported standard deviation
for the change in SPADI scores at 6 weeks from baseline
in a previous study comparing the responsiveness for
SPADI and several indices in patients with shoulder
pain receiving corticosteroid injection [42]. The power
calculation is conservative in the sense that it ignores
the added power inherent in the repeated measures de-
sign (assuming a first-order autoregressive covariance
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structure with a within-subject correlation coefficient of
0.5, the same sample size will have an increased power
of above 90% using a generalised estimating equation
(GEE) approach [43] for testing the difference in changes
in scores between groups with two repeated follow-up
measurements [44]). However, it is appropriate when
treatment comparisons at the two individual time points
(6 weeks and 12 weeks) are performed to assess the
interaction treatment effect at different time after the
injection. Allowing for a drop-out rate of 15%, we will
recruit a total of 64 participants (32 per group) for injec-
tion. We anticipate this will require us to assess appro-
ximately 256 participants in total, because we estimate
that 25% of participants assessed will be randomised for
injection. This estimate is based on a study in which an
orthopaedic surgeon sent 38% of patients for suba-
cromial injection [8]. We anticipate some practitioner
disagreement will bring the final figure to approximately
25%.

Data analysis
All statistical analyses will be performed on an intention-
to-treat basis with alpha level set at 0.05. As suggested
in an extension of the CONSORT statement for non-
inferiority trial design [45,46], per-protocol analysis will be
conducted and the results obtained by the two approaches
will be compared [47].

Decision making
Agreement between the baseline assessment decisions
from the two clinicians will be investigated using the
proportion of observed agreement, the probability of
chance agreement, the kappa statistics, and the Agree-
ment Coefficient AC1 [48] with the 95% confidence
intervals.

Clinical efficacy
For continuous outcomes, normality of data will be
assessed and parametric tests applied if normality is
upheld. Treatments from the two clinicians will be
compared over time (pre- to post-intervention) on an
intention-to-treat basis using the GEE [43] with a first-
order autoregressive working correlation structure to
account for within-subject correlation for repeated mea-
surements. Robust estimator for covariance matrix will
be adopted. The effects of time (within-group differ-
ences), practitioner (between-group differences), and
practitioner by time interaction (between-group differ-
ences over time) will be included in all models and
assessed using the Wald chi-square test. Non-inferiority
of injection by physiotherapist to injection by surgeon
will be declared if the upper limit of the one-sided confi-
dence interval for the difference in mean change of
SPADI in the physiotherapist group relative to the
surgeon group is smaller than the non-inferiority margin
of 15 points. Model fit and assumptions will be checked
where appropriate within the GEE framework. The GEE
approach works well with missing observations on out-
come measures provided that they are missing com-
pletely at random [49], which will be tested using
likelihood ratio statistics [50]. If the validity of the miss-
ing completely at random assumption was violated, ad-
justment using weighted GEE [51] will be performed.
Appropriate post hoc tests will be conducted if significant
main or interaction effects are identified from the omnibus
analyses [52].

Economic evaluation
A within-trial economic evaluation, adhering to current
guidelines [53], will be undertaken from the perspective of
the health funder. A cost-utility ratio will be constructed
using the formula: cost-utility = (Cost_i – Cost_c) /(QALY_
i – QALY_c), where: QALY = quality-adjusted life years
calculated by mapping the EQ-5D-5 L utility score across
time and calculating the area under the curve, i = inter-
vention group for main effect analysis, and c = control
group. The time horizon for this economic evaluation will
be 12 weeks. Direct costs will include labour costs of the
clinician providing the injection, post-injection phy-
siotherapy and change in medicine usage. Univariate,
multivariate and probabilistic sensitivity analyses will be
conducted to confirm stability of results and adjust for un-
certainty in clinical and economic data.

Discussion
The findings of this study will provide further evidence
informing policy makers, regulators, health professio-
nals, and the public as to the feasibility and safety of
appropriately trained physiotherapists in Australia in
requesting prescribing and administering medicines. The
model of care to be evaluated in this study has the po-
tential to reduce waiting times and improve access to
appropriate and expedited care for patients who pres-
ently face long orthopaedic waiting times for specialist
orthopaedic services. We anticipate this will have sub-
sequent effects in improving patient flow, which could
ultimately benefit both surgical and non-surgical ortho-
paedic pathways. The results may also have application for
the management of other musculoskeletal presentations.
A non-inferiority randomised controlled trial design

was chosen as it is appropriate when comparing an alter-
native treatment with an established proven effective
treatment for a condition, and it is hypothesised that the
alternative will not be superior in efficacy to the estab-
lished treatment. In this case the objective is to determine
whether the alternative treatment (physiotherapist injec-
tion) is not inferior to the existing gold standard (ortho-
paedic surgeon injection). This is done by assessing
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whether the alternative treatment falls within the non-
inferiority margin [54].
This study will be limited by its involvement of only one

injecting physiotherapist. This is necessary because there
is presently no regulatory framework, recognised training
curriculum or accreditation process for Australian phy-
siotherapists to prescribe or administer medicines by
injection. The physiotherapist in this study obtained gov-
ernance approvals on the basis of their overseas training
and is not representative of other physiotherapists in
Australia. If physiotherapist-led prescribing and injecting
were to be implemented on a wider scale, appropriate
training and regulatory frameworks would be required.
Further potential limitations of the study include dif-

ferences in practice recency and frequency between the
surgeon and the physiotherapist, as governance ap-
provals permit the physiotherapist to inject only within
the trial. In contrast the surgeon has recent practice and
will have regular ongoing injection practice through
their work outside of the research.
In summary, several knowledge gaps will be addressed

by this research. It will evaluate the safety, feasibility,
and cost of physiotherapists injecting in an Australian
setting. To our knowledge, it will also, for the first time,
compare the decision-making processes and clinical effi-
cacy surrounding injection by a physiotherapist to that
of a consultant orthopaedic surgeon, for a specific ortho-
paedic condition. We believe this to be the first study of
a physiotherapist injecting corticosteroid in Australia,
and it could serve as a benchmark from which subsequent
studies can be conceived to further our understanding of
the potential health benefits of extended-scope acti-
vity within physiotherapy, as well as other allied health
professions.

Trial status
Recruitment began in January 2013, with the first par-
ticipant randomized 16 January 2013.

Abbreviations
EQ-5D-5 L: European quality of life (five dimensions, five levels);
GEE: Generalised estimating equation; GP: General practitioner;
SPADI: Shoulder Pain and Disability Index; VAS: Visual analogue scale.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
DM: conception and design, manuscript writing and final approval of the
manuscript. LB and MT: conception and design, critical revision and final
approval of the manuscript. SO, TC, SKN, PGC, PS: design, critical revision and
final approval of the manuscript. All authors read and approved the final
manuscript.

Acknowledgements
We acknowledge sponsorship and internal financial support from
Queensland Health (Queensland Government), Gold Coast Hospital and
Health Service (GCHHS; 1 Hospital Blvd Southport, Queensland 4215
Australia). A ‘Models Of Care’ Project (administered through the Queensland
Health Allied Health Professions Office), combined with in-kind support from
the GCHHS, will provide the injecting physiotherapist/principal investigator
and the research assistant time. In-kind support including orthopaedic
consultant time, accommodation of clinics and administration will come
from GCHHS Orthopaedic and Physiotherapy Departments. We also thank
The Allied Health Profession’s Office of Queensland for guidance and support
in obtaining the necessary competence and legislative approvals. We thank
Morven Gemmill (GCHHS) for assistance with organisational support and
professional service advice. The Queensland Orthopaedic Physiotherapy
Screening Clinic and Multidisciplinary Service, the Orthopaedic and
Physiotherapy Departments (GCHHS) have supported the trial’s development
and offered in-kind support. Shaun O’Leary is supported by a Health
Practitioner Research Fellowship (Queensland Health and University of
Queensland (NHMRC CCRE Spinal Pain, Injury and Health)).

Author details
1Gold Cost Hospital and Health Service, Gold Coast University Hospital, 1
Hospital Boulevard, Southport 4215, Gold Coast, Australia. 2School of Allied
Health Sciences, Griffith Health Institute, Griffith University, Gold Coast
Campus, Queensland 4222, Australia. 3NHMRC CCRE (Spinal Pain, Injury and
Health), The University of Queensland, Brisbane 4072, Australia. 4The
Physiotherapy Department, Royal Brisbane and Women’s Hospital, Butterfield
Street, Herston, Queensland 4029, Australia. 5School of Medicine, Griffith
Health Institute, Griffith University, Logan Campus, University Drive,
Meadowbrook, Queensland 4131, Australia. 6Leeds Institute of Rheumatic &
Musculoskeletal Medicine, University of Leeds, & NIHR Leeds Musculoskeletal
Biomedical Research Unit, Chapel Allerton Hospital, Leeds LS7 4SA, UK.

Received: 23 March 2014 Accepted: 28 November 2014
Published: 21 December 2014

References
1. Australian Institute of Health and Welfare: Australian Hospital Statistics

2011–12. Canberra, Australia: AIHW; 2013.
2. Hospital Performance http://www.health.qld.gov.au/performance/default.asp.
3. Gold Coast Health Service: Orthopaedics Outpatient Waiting List, Data current

as at 1 November 2013. Brisbane, Australia: Queensland Health; 2013.
4. Australian Government Productivity Commission: Caring for Older

Australians, Report No. 53, Final Inquiry Report. Canberra: Australian
Government; 2011.

5. Iorio R, Robb WJ, Healy WL, Berry DJ, Hozack WJ, Kyle RF, Lewallen DG,
Trousdale RT, Jiranek WA, Stamos VP, Parsley BS: Orthopaedic surgeon
workforce and volume assessment for total hip and knee replacement in
the United States: preparing for an epidemic. J Bone Joint Surg Am 2008,
90A:1598–1605.

6. Duckett SJ: Health workforce design for the 21st century. Aust Health Rev
2005, 29:201–210.

7. Desmeules F, Toliopoulos P, Roy J-S, Woodhouse LJ, Lacelle M, Leroux M,
Girard S, Feldman DE, Fernandes JC: Validation of an advanced practice
physiotherapy model of care in an orthopaedic outpatient clinic.
BMC Musculoskelet Disord 2013, 14:162–162.

8. Razmjou H, Robarts S, Kennedy D, McKnight C, MacLeod AM, Holtby R:
Evaluation of an advanced-practice physical therapist in a specialty
shoulder clinic: diagnostic agreement and effect on wait times.
Physiother Can 2013, 65:46–55.

9. Stanhope J, Grimmer-Somers K, Milanese S, Kumar S, Morris J: Extended
scope physiotherapy roles for orthopedic outpatients: an update
systematic review of the literature. J Multidiscip Healthc 2012, 5:37–45.

10. Department of Health: Allied Health Professions Prescribing and Medicines
Supply Mechanisms Scoping Project Report. London: Department of Health;
2009.

11. McBeth J, Jones K: Epidemiology of chronic musculoskeletal pain. Best
Pract Res Clin Rheumatol 2007, 21:403–425.

12. Linsell L, Dawson J, Zondervan K, Rose P, Randall T, Fitzpatrick R, Carr A:
Prevalence and incidence of adults consulting for shoulder conditions in
UK primary care; patterns of diagnosis and referral. Rheumatology (Oxford)
2006, 45:215–221.

13. Lewis JS, Green AS, Dekel S: The aetiology of subacromial impingement
syndrome. Physiotherapy 2001, 87:458–469.

14. Buchbinder R, Green S, Youd JM: Corticosteroid injections for shoulder
pain. Cochrane Database Syst Rev 2003, 1:CD004016.

http://www.health.qld.gov.au/performance/default.asp


Marks et al. Trials 2014, 15:503 Page 9 of 9
http://www.trialsjournal.com/content/15/1/503
15. Blair B, Rokito AS, Cuomo F, Jarolem K, Zuckerman JD: Efficacy of injections
of corticosteroids for subacromial impingement syndrome. J Bone Joint
Surg Am 1996, 78:1685–1689.

16. Green S, Buchbinder R, Hetrick S: Physiotherapy interventions for shoulder
pain. Cochrane Database Syst Rev 2003, 2:CD004258.

17. James M, Stokes EA, Thomas E, Dziedzic K, Hay EM: A cost consequences
analysis of local corticosteroid injection and physiotherapy for the
treatment of new episodes of unilateral shoulder pain in primary care.
Rheumatology (Oxford) 2005, 44:1447–1451.

18. Jowett S, Crawshaw DP, Helliwell PS, Hensor EMA, Hay EM, Conaghan PG:
Cost-effectiveness of exercise therapy after corticosteroid injection for
moderate to severe shoulder pain due to subacromial impingement
syndrome: a trial-based analysis. Rheumatology (Oxford) 2013,
52:1485–1491.

19. Bloom JE, Rischin A, Johnston RV, Buchbinder R: Image-guided versus
blind glucocorticoid injection for shoulder pain. Cochrane Database Syst
Rev 2012, 8:CD009147.

20. Buchbinder R, Staples MP, Shanahan EM, Roos JF: General practitioner
management of shoulder pain in comparison with rheumatologist
expectation of care and best evidence: an Australian national survey.
Plos One 2013, 8:e61243–e61243.

21. Health Q: N/OPSC & MDS PSC3 database. Brisbane: Queensland Health
Electronic Publishing Service, Patient Safety Unit; 2013.

22. Hattam P, Smeatham A: Evaluation of an orthopaedic screening service in
primary care. Clin Perform Qual Health Care 1999, 7:121–124.

23. Resteghini P: Injection therapy within a physiotherapy department: a
prospective audit. J Orthop Med 2003, 25:58–62.

24. Hockin J, Bannister G: The extended role of a physiotherapist in an
out-patient orthopaedic clinic. Physiotherapy 1994, 80:281–284.

25. Daker-White G, Carr AJ, Harvey I, Woolhead G, Bannister G, Nelson I,
Kammerling M: A randomised controlled trial. Shifting boundaries of
doctors and physiotherapists in orthopaedic outpatient departments.
J Epidemiol Community Health 1999, 53:643–650.

26. Weale AE, Bannister GC: Who should see orthopaedic outpatients -
physiotherapists or surgeons? Ann R Coll Surg Engl 1995, 77(2 Suppl):71–73.

27. Crawshaw DP, Helliwell PS, Hensor EMA, Hay EM, Aldous SJ, Conaghan PG:
Exercise therapy after corticosteroid injection for moderate to severe
shoulder pain: large pragmatic randomised trial. BMJ (Clin Res Ed) 2010,
340:c3037–c3037.

28. Roach KE, Budiman-Mak E, Songsiridej N, Lertratanakul Y: Development of a
shoulder pain and disability index. Arthritis Care Res 1991, 4:143–149.

29. Angst F, Schwyzer H-K, Aeschlimann A, Simmen BR, Goldhahn J: Patient
outcomes in rheumatology, 2011: a review of measures. Measures of
adult shoulder function. Arthritis Care Res 2011, 63:S174–S188.

30. Merkesdal S, Ruof J, Huelsemann JL, Mittendorf T, Handelmann S, Mau W,
Zeidler H: Indirect cost assessment in patients with rheumatoid arthritis
(RA): comparison of data from the health economic patient
questionnaire HEQ-RA and insurance claims data. Arthritis Rheum 2005,
53:234–240.

31. Pinto D, Robertson MC, Hansen P, Abbott JH: Good agreement between
questionnaire and administrative databases for health care use and
costs in patients with osteoarthritis. BMC Medical Res Methodol 2011,
11:45–45.

32. Tang K, Beaton DE, Boonen A, Gignac MAM, Bombardier C: Measures of work
disability and productivity: Rheumatoid Arthritis Specific Work Productivity
Survey (WPS-RA), Workplace Activity Limitations Scale (WALS), Work
Instability Scale for Rheumatoid Arthritis (RA-WIS), Work Limitations
Questionnaire (WLQ), and Work Productivity and Activity Impairment
Questionnaire (WPAI). Arthritis Care Res 2011, 63(Suppl 11):S337–S349.

33. Lerner D, Amick BC III, Rogers WH, Malspeis S, Bungay K, Cynn D: The work
limitations questionnaire. Med Care 2001, 39:72–85.

34. Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, Bonsel G, Badia
X: Development and preliminary testing of the new five-level version of
EQ-5D (EQ-5D-5 L). Qual Life Res 2011, 20:1727–1736.

35. Hawker GA, Mian S, Kendzerska T, French M: Measures of adult pain: Visual
Analog Scale for Pain (VAS Pain), Numeric Rating Scale for Pain (NRS Pain),
McGill Pain Questionnaire (MPQ), Short-Form McGill Pain Questionnaire
(SF-MPQ), Chronic Pain Grade Scale (CPGS), Short Form-36 Bodily Pain
Scale (SF-36 BPS), and Measure of Intermittent and Constant Osteoarthritis
Pain (ICOAP). Arthritis Care Res 2011, 63(Suppl 11):S240–S252.
36. Paul A, Lewis M, Shadforth MF, Croft PR, Van Der Windt DAWM, Hay EM: A
comparison of four shoulder-specific questionnaires in primary care. Ann
Rheum Dis 2004, 63:1293–1299.

37. Michener LA, Snyder Valier AR, McClure PW: Defining substantial clinical
benefit for patient-rated outcome tools for shoulder impingement
syndrome. Arch Phys Med Rehabil 2013, 94:725–730.

38. Queensland Health Wage Rates http://www.health.qld.gov.au/hrpolicies/
wage_rates]

39. Pharmaceutical Benefits Scheme (PBS) [http://www.pbs.gov.au]
40. Armitage P, McPherson CK, Rowe BC: Repeated significance tests on

accumulating data. J R Stat Soc Ser A 1969, 132:235–244.
41. DeMets DL, Lan KK: Interim analysis: the alpha spending function

approach. Stat Med 1994, 13:1341–1352.
42. Ekeberg OM, Bautz-Holter E, Keller A, Tveitå EK, Juel NG, Brox JI: A questionnaire

found disease-specific WORC index is not more responsive than SPADI and
OSS in rotator cuff disease. J Clin Epidemiol 2010, 63:575–584.

43. Liang K, Zeger S: Longitudinal data analysis using generalised linear
models. Biometrika 1986, 73:13–22.

44. Rochon J: Application of GEE procedures for sample size calculations in
repeated measures experiments. Stat Med 1998, 17:1643–1658.

45. Piaggio G, Elbourne DR, Altman DG, Pocock SJ, Evans SJW: Reporting of
noninferiority and equivalence randomized trials: an extension of the
CONSORT statement. JAMA 2006, 295:1152–1160.

46. Piaggio G, Elbourne DR, Pocock SJ, Evans SJW, Altman DG: Reporting of
noninferiority and equivalence randomized trials: extension of the
CONSORT 2010 statement. JAMA 2012, 308:2594–2604.

47. Brittain E, Lin D: A comparison of intent-to-treat and per-protocol results
in antibiotic non-inferiority trials. Stat Med 2005, 24:1–10.

48. Gwet K: Handbook of Inter-rater Reliability: The Definitive Guide to Measuring
the Extent of Agreement Among Raters. 2nd edition. Gaithersburg: Advanced
Analytics Press; 2010.

49. Hogan JW, Roy J, Korkontzelou C: Handling drop-out in longitudinal
studies. Stat Med 2004, 23:1455–1497.

50. Little RJA, Rubin DB: Statistical Analysis with Missing Data. 2nd edition.
New York: Wiley; 2002.

51. Robins JM, Rotnitzky A, Zhao LP: Analysis of semiparametric regression
models for repeated outcomes in the presence of missing data.
J Am Stat Assoc 1995, 90:106.

52. Grilo CM, Masheb RM: A randomized controlled comparison of guided
self-help cognitive behavioral therapy and behavioral weight loss for
binge eating disorder. Behav Res Ther 2005, 43:1509–1525.

53. Husereau D, Drummond M, Petrou S, Carswell C, Moher D, Greenberg D,
Augustovski F, Briggs AH, Mauskopf J, Loder E: Consolidated Health
Economic Evaluation Reporting Standards (CHEERS) statement. BMJ (Clin
Res Ed) 2013, 346:f1049–f1049.

54. D'Agostino RB Sr, Massaro JM, Sullivan LM: Non-inferiority trials: design
concepts and issues - the encounters of academic consultants in
statistics. Stat Med 2003, 22:169–186.

doi:10.1186/1745-6215-15-503
Cite this article as: Marks et al.: An experienced physiotherapist
prescribing and administering corticosteroid and local anaesthetic
injections to the shoulder in an Australian orthopaedic service, a
non-inferiority randomised controlled trial and economic analysis: study
protocol for a randomised controlled trial. Trials 2014 15:503.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.health.qld.gov.au/hrpolicies/wage_rates
http://www.health.qld.gov.au/hrpolicies/wage_rates
http://www.pbs.gov.au/

	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Methods
	Design
	Setting, process, inclusion and exclusion criteria
	Part One and entry criteria for Part Two
	Part Two, randomised controlled trial and randomisation process

	Blinding
	Interventions
	Injection delivered by surgeon or physiotherapist
	Physiotherapy

	Outcome measures
	Primary outcome measure
	Secondary outcome measures
	Economic disease burden at baseline
	Usual waiting time for care
	Examiner agreement
	Health-related quality of life
	Pain severity
	Range of movement and pain immediately pre- and post-injection
	Adverse events
	Global perceived improvement
	Satisfaction
	Post-injection physiotherapy
	Costs

	Governance
	Approvals
	Data and adverse event management
	Dissemination

	Sample size
	Data analysis
	Decision making
	Clinical efficacy
	Economic evaluation


	Discussion
	Trial status
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

