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Objectives: To compare the long term effectiveness of local steroid injections administered by general
practitioners with practice based physiotherapy for treating patients presenting in primary care with
new episodes of unilateral shoulder pain.
Methods: Adults consulting with shoulder pain were recruited by their general practitioner. Patients
were randomly allocated to receive either corticosteroid injections or community based physiotherapy.
Primary outcome was self reported disability from shoulder problems at six months. Secondary
outcomes included participant’s global assessment of change; pain; function; “main complaint”; range
of shoulder movement; co-interventions. A study nurse unaware of the treatment allocation performed
baseline and follow up assessments. Analysis was by intention to treat.
Results: Over 22 months 207 participants were randomised, 103 to physiotherapy and 104 to injec-
tion. Prognostic variables were similar between the two groups at baseline. Mean (SD) improvements
in disability scores at six weeks were 2.56 (5.4) for physiotherapy and 3.03 (6.3) for injection (mean
difference=−0.5, 95% confidence interval (95% CI): −2.1 to 1.2) and at six months were 5.97 (5.4)
for physiotherapy and 4.55 (5.9) for injection (mean difference=1.4, 95% CI −0.2 to 3.0). A “success-
ful outcome” (a minimum 50% drop in the disability score from baseline) at six months was achieved
by 59/99 (60%) in the physiotherapy group and 51/97 (53%) in the injection group (percentage dif-
ference=7%, 95% CI –6.8% to 20.4%). Co-interventions were more common in the injection group
during follow up.
Conclusion: Community physiotherapy and local steroid injections were of similar effectiveness for
treating new episodes of unilateral shoulder pain in primary care, but those receiving physiotherapy
had fewer co-interventions.

Systematic reviews of randomised controlled trials evalu-
ating treatments for shoulder problems have been incon-
clusive about their clinical and cost effectiveness.1–4 Over-

all, the best evidence relates to the use of local steroid
injections. Four explanatory trials, rated by the above review-
ers to have “good” methodologies, showed a small advantage
of triamcinolone injection over placebo injection, non-
steroidal anti-inflammatory drugs (NSAIDs), or physio-
therapy for short term reduction in pain when used in hospi-
tal settings for participants with rotator cuff problems.5–8 In
addition, two recent pragmatic primary care based trials dem-
onstrated short term benefit of local steroid injection in
participants with capsulitis9 and synovial disorders of the
shoulder.10

Yet in the UK, the perceived confidence and competence
amongst general practitioners (GPs) in diagnosing and treat-
ing shoulder problems remains low.11 Only 22–50% of GPs
offer steroid injections for shoulder problems, perhaps reflect-
ing many patients dislike of injections.12 13 This, together with
a lack of long term evidence for the effectiveness of shoulder
injections in the broad spectrum of shoulder problems
presenting to primary care, raises the question about other
treatment choices for shoulder problems. Physiotherapy is one
option—it is popular with patients and GPs,13 and there is a
developing body of evidence supporting the effectiveness of
exercise therapy, the cornerstone of physiotherapists’ manage-
ment, in the treatment of shoulder pain.14 15

We therefore compared the long term effectiveness of local
steroid injections administered by GPs with practice based

physiotherapy for treating patients presenting in primary care

with new episodes of unilateral shoulder pain.

METHODS
Study participants
This study was a multicentre, pragmatic randomised trial

based in primary care. We recruited participants aged 18 years

and above who consulted their general practitioner with a new

episode of unilateral shoulder pain between June 1998 and

March 2000. A “new episode” was defined as pain in the

shoulder region, including the upper arm, elicited or

exacerbated by active or passive shoulder movement, and no

consultation for this pain in the affected shoulder in the pre-

vious 12 months. Exclusion criteria were a history of inflam-

matory arthritis, polymyalgia rheumatica, or gross structural

or neurological abnormality of the shoulder; contraindications

to local steroid injection; history or examination leading to a

suspicion of potentially serious disease; referred pain from

neck or internal organs; clinical findings of ruptured rotator

cuff; previous fracture or surgery to shoulder, upper limb,

neck, or thorax; previous physical therapy for shoulder pain

within the past 12 months; pregnancy or breast feeding.
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The trial was explained to participants by their GP, who gave

them an information leaflet and faxed a registration form to

the research centre containing the participant’s consent to

telephone contact by a study nurse (SMP). Baseline assess-

ments were performed by this study nurse (usually in the par-

ticipants’ homes) within two working days of registration. The

nurse obtained written informed consent to randomisation

and allocated participants a unique study number. The local

research ethics committee of North Staffordshire approved all

stages of the study.

Study protocol
Treatment allocation was according to the study number.

Numbers were issued in a predetermined random sequence, in

blocks of 10 by general practice, generated by a random

number table. The number corresponded with that on a sealed

envelope issued to the participant by the nurse. Participants

were instructed not to open the envelope until the nurse had

left. The envelopes contained information instructing the par-

ticipant to either make an appointment with one of the trial

physiotherapists or to return to their GP for a local steroid

injection.

Participants allocated to corticosteroid injections were

given an injection of 40 mg of methylprednisolone mixed with

4 ml 1% lidocaine (lignocaine) into the subacromial space. The

injection was administered by their GP according to a

standard technique: the tip of the acromium and head of the

humerus were identified by palpation and the injection point

(just behind the mid-line in the gap between the acromium

and head of the humerus) was marked; the skin was cleaned

and the needle inserted perpendicular to the skin pointing

slightly upwards under the acromium and local steroid with

lidocaine injected easily without resistance. Participants were

advised to avoid overuse of the shoulder for 48 hours and told

that they could make an appointment to return within four

weeks if their symptoms persisted. If they did return, they

were offered a second injection.

Physiotherapy was delivered by 13 experienced musculo-

skeletal community physiotherapists. Treatment consisted of

up to eight × 20-minute individual physiotherapy sessions

delivered within a six week period. The content of the physio-

therapy package was developed by consensus to represent best

evidence and current practice for pain relief and mobilisation

for shoulder problems.16 The minimum physiotherapy inter-

vention given to all participants was advice and instruction on

pain relief plus active shoulder exercises, reinforced by a home

programme. Additional treatments, including ultrasound and

manual therapy, were given according to the participant’s

symptoms.

Outcome assessments were performed by the study nurse,

who was unaware of the treatment allocation, before random-

isation and at six weeks and six months after randomisation.

The baseline assessment also included demographic variables,

medical history, and potential prognostic variables. General

practice case notes were reviewed when follow up was

completed by two assessors (SMP and ET). Treatment sheets

were completed by the treating physiotherapists and for-

warded to the research unit.

The primary outcome measure was disability at six months

measured using a shoulder disability questionnaire previously

validated for use in primary care.17 Scores on the questionnaire

range from 0 to 23; 23 indicates severe disability. The results

were analysed in two ways: (a) mean change in disability score

from baseline, and (b) the proportion who achieved a

“successful outcome"; in this study a “successful outcome”

was defined as a halving of a patient’s disability score from

baseline. This was based on data from a previous observational

study using the shoulder disability questionnaire,17 which

reported that 50% of primary care consulters with shoulder

pain followed up for six months achieved at least a halving in

their disability score.18 Secondary outcomes were participant’s

global assessment of change compared with baseline,

measured on a five point scale of “complete recovery” to

“much worse”; pain severity and impairment of function, each

measured on a 10 point numerical rating scale; severity of

“main complaint”, measured on a 10 cm visual analogue scale

(VAS)19; range of movements (active and passive shoulder

abduction and rotation, flexion/extension and rotation of

neck); number and type of co-interventions (questionnaire

and case note review).

Statistical analysis
As indicated above, a previous observational study18 suggested

that 50% of consulters for shoulder pain achieved a “success-

ful outcome” by six months after consultation.18 Hence we

assumed that 50% of participants would achieve a “successful

outcome” in the least effective treatment group. Sample size

calculations for this trial were based on the ability to detect a

difference of 20% in “successful outcome” between the two

treatment groups—that is, 70% achieving a “successful

outcome” in the group receiving the more effective treatment.

We estimated the target sample size at 105 participants in each

group (allowing for a 10% dropout rate, two tailed, α=0.05,

1-β=0.8).20 Intention to treat and “on treatment” analyses

were performed by a person unaware of the treatment alloca-

tion. All hypothesis tests were two tailed with α=0.05. We

Figure 1 Patient recruitment, randomisation to treatment group,
and follow up rates.
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compared groups with χ2 test for nominal variables, and

calculated point estimates with associated 95% confidence

intervals (95% CI) for mean differences in disability score, and

difference in the proportion of participants with a “successful

outcome”. Analysis was performed using Stata 6.0.21

RESULTS
Study group
Thirty eight GPs from nine practices registered 237 subjects.

Of these, 207 (110 women) were randomised: 103 to receive

physiotherapy and 104 injection. The numbers of participants

recruited by the different practices was variable. Participants’

baseline characteristics and the allocation of interventions

were similar between the high, medium, and low recruiting

practices. Figure 1 shows the progress of participants through

the trial, and table 1 shows the baseline characteristics of the

study sample. The completion rate of the trial at six months

was 95% (196/207) with the following reasons for loss to fol-

low up: five other medical complications, two personal

problems, four could not be contacted/refused visit.

Interventions
The number of participants actually receiving the trial

interventions in the two groups was ascertained by reviews of

GP and physiotherapist records. Information on co-

interventions was ascertained by review of the GP records and

the self reported information collected at follow up. Ninety

four participants randomised to injection had a record of

receiving it; in four there was no record of an injection in the

GP records and GP records were not obtainable for six

patients. Of the 103 randomised to physiotherapy, five did not

attend for any treatment and 42 participants received the full

course of eight sessions. The mean number of sessions

received was six. All participants received advice and a home

exercise programme. Ultrasound treatment was received by 50

participants on at least one occasion and 76 received

mobilisation to their shoulder at least once.
This was a pragmatic study, and after the six week

assessment GPs were at liberty to prescribe other treatments if
clinically indicated. A higher proportion of those in the injec-
tion group than those in the physiotherapy group reconsulted
their GP for their shoulder problem or received other
interventions (57% v 40%, percentage difference= 17%, 95%
CI 4% to 31%) (table 2). Twenty nine participants allocated to
the physiotherapy group subsequently received a local steroid

Table 1 Baseline characteristics of participants according to treatment group.
Values are numbers (percentages) of participants where not otherwise indicated

Physiotherapy (n=103) Injection (n=104)

Demography
Age in years (mean (SD)) 57.5 (13) 57.6 (14)
Sex (male) 53 (51) 44 (42)
Social class (manual) 60 (58) 53 (51)

Pain and function (shoulder)
Shoulder pain today 96 (93) 99 (95)
Severity of pain in day (median (IQR*)) 5 (4–7) 5 (4–6)
Impairment of function (median (IQR*)) 4 (2–6) 3.5 (2–5)
Main complaint (median (IQR*)) 52 (38–77) 54 (43–74)
Duration of pain/stiffness in days (median (IQR*)) 51 (21–120) 58 (28–128)
Sudden onset or injury 41 (43) 48 (51)
Ever had neck problems 59 (58) 57 (57)

Work
Employed 49 (48) 48 (46)
Time off work 10 (12) 6 (8)

General health
EuroQol (median (IQR*)) 0.66 (0.26–0.76) 0.69 (0.52–0.76)
Longstanding medical condition 61 (59) 59 (57)
Taken pain killers in past 48 hours 73 (71) 73 (70)

Movement (in affected shoulder)
Restriction in active abduction† 78 (76) 76 (73)
Restriction in active external rotation‡ 22 (21) 9 (9)
Restriction in passive external rotation‡ 14 (14) 7 (7)
Painful arc of abduction (yes) 94 (91) 103 (99)
Neck restrictions (severe) 28 (27) 28 (27)

Disability
Dressing 93 (93) 90 (92)
Washing 32 (31) 25 (25)
Sleeping 92 (92) 98 (96)
Household 72 (71) 71 (68)
Carrying/reaching 95 (94) 95 (92)
Disability score (mean (SD)) 10.9 (4.4) 11.0 (4.7)

*IQR, interquartile range; †subjects not achieving maximum (180°) active abduction; ‡subjects with
restriction of greater than 50% compared with non-involved arm.
Data were not available for all cases for some characteristics.

Table 2 Number (%) of participants reconsulting,
having co-interventions (from GP review) or self
reporting visiting practitioners during follow up*

Physiotherapy Injection Difference (95% CI)†

Reconsultation (case note review)
6 Weeks 18 (18) 26 (27) −8.7 (−20.1 to 2.9)
6 Months 39 (39) 52 (53) −14.4 (−27.5 to −0.6)

Co-interventions (case note review)
6 Weeks 8 (8) 12 (12) −4.3 (−13.2 to 4.3)
6 Months 32 (32) 40 (41) −9.1 (−22.0 to 4.2)

Seen other practitioner (self reported)
6 Weeks 6 (6) 2 (2) 4.0 (−2.1 to 10.7)
6 Months 35 (35) 43 (44) −9.0 (−22.2 to 4.7)

*Numbers are cumulative totals during follow up; †95% confidence
interval for the percentage difference.
The case note review data are presented for the 199 participants
(101 physiotherapy/98 injection) who gave permission for access to
their medical records.
The self reported data are presented for the 196 participants (99
physiotherapy/97 injection) who completed both the six week and
six month follow up.
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injection, five received a further course of physiotherapy, and

three were prescribed analgesics or NSAIDs. Of those partici-

pants randomised to injection, 11 received a second injection

(given after the four week treatment period for the injection

group), 21 received physiotherapy, and nine were prescribed

analgesics or NSAIDs.

Outcome
Intention to treat analysis
Overall, disability from shoulder problems in the physio-

therapy group was similar to that in the injection group at

both six weeks and six months. Mean (SD) improvements in

disability scores were 2.56 (5.4) for physiotherapy and 3.03

(6.3) for injection at six weeks (mean difference=−0.5, 95% CI

−2.1 to 1.2) and 5.97 (5.4) for physiotherapy and 4.55 (5.9) for

injection at six months (mean difference=1.4, 95% CI −0.2 to

3.0). Thus, although not statistically significant, patients

receiving physiotherapy had a better outcome at six months

than those receiving injection. A “successful outcome” (a

minimum 50% drop in the shoulder disability score from

baseline) at six months was achieved by 59 (60%) in the

physiotherapy group and 51 (53%) in the injection group (%

difference=7%, 95% CI –6.8% to 20.4%) (table 3).

Table 4 shows participants’ global assessment of overall

change compared with baseline. At six weeks, 77/98 (79%) in

the physiotherapy group reported recovery or improvement

compared with 69/95 (73%) in the injection group (percentage

difference 5.9%, 95% CI −6.2% to 17.9%). A slightly higher

number of participants in the injection group than in the

physiotherapy group reported complete recovery at six weeks,

but this difference had disappeared by six months. At six

months, 82/96 (85%) in the physiotherapy group reported

recovery or improvement compared with 80/97 (82%) in the

injection group (% difference 2.9%, 95% CI −7.6% to 13.4%).

Table 5 shows the numerical rating scales for day pain, night

pain, and function and the VAS scores for “main complaint” at

each follow up assessment. There were no significant

differences between the two groups. Similarly, range of move-

ment was comparable between the two groups at each follow

up assessment.

Exploratory subgroup analysis failed to show any differ-

ences in mean improvement in disability scores between the

two interventions related to age, symptom duration, or for

participants with or without restricted shoulder movements;

painful arc of abduction; restricted neck movements (data not

shown).

On treatment analysis
The subgroup of patients who only received the trial interven-

tions (n=111) had lower mean disability scores (10.4 v 11.7)

at baseline and shorter symptom duration (40 days v 60 days)

than those who received co-interventions (n=96). It is impor-

tant to emphasise that comparisons limited to those who

received only the trial intervention are not based on a

randomised sample, and although there were similar numbers

in the physiotherapy (n=57) and injection (n=54) groups,

duration of the complaint at baseline was longer in the injec-

tion group (58 v 42 days). Mean improvement in disability

score at six months was higher in the physiotherapy than the

injection group (7.51 v 5.41, mean difference=2.1, 95% CI 0.03

to 4.2), but this was no longer statistically significant when

the results were adjusted for symptom duration, sex, and age

(mean difference=1.95, 95% CI −0.11 to 4.01).

Table 3 Primary outcome at six weeks and six
months after recruitment according to treatment group:
differences in “successful outcome” and mean (SD)
improvement in disability score

Physiotherapy Injection Difference (95% CI*)

Number (%) achieving at least 50% drop in disability score
6 Weeks 30 (30) 35 (36) −5.4% (−18.2 to 7.6)
6 Months 59 (60) 51 (53) 7.0% (−6.8 to 20.4)

Mean (SD) improvement in disability score from baseline
6 Weeks 2.56 (5.4) 3.03 (6.3) −0.5 (−2.1 to 1.2)
6 Months 5.97 (5.4) 4.55 (5.9) 1.4 (−0.2 to 3.0)

*95% Confidence interval.

Table 4 Participants’ global assessment of overall
change from baseline at six weeks and six months
after randomisation according to treatment group.
Values are numbers (percentages) of participants

Change in shoulder Physiotherapy Injection Total

6 Week follow up n=100 n=98 n=198
Completely recovered 6 (6) 18 (19) 24 (12)
Some improvement 71 (72) 51 (54) 122 (63)
No change 14 (14) 16 (17) 30 (16)
Worse 6 (6) 8 (8) 14 (7)
Much worse 1 (1) 2 (2) 3 (2)
Missing 2 3 5

6 Month follow up n=99 n=97 n=196
Completely recovered 23 (24) 17 (18) 40 (21)
Some improvement 59 (61) 63 (65) 122 (63)
No change 7 (7) 6 (6) 13 (7)
Worse 7 (7) 10 (10) 17 (9)
Much worse 0 1 (1) 1 (1)
Missing 3 0 3

Table 5 Secondary outcome measures at six weeks
and six months after randomisation according to
treatment group

Physiotherapy Injection

Shoulder pain in day (median (IQR*))
Baseline 5 (4–7) 5 (4–6)
6 Weeks 3 (1–4) 3 (1–5)
6 Months 1 (0–3) 2 (0–3)

Shoulder pain at night (median (IQR*))
Baseline 5 (3–7) 5 (3–7)
6 Weeks 2 (1–4) 3 (0–6)
6 Months 1 (0–3) 1 (0–4)

Function (median (IQR*))
Baseline 4 (2–6) 3.5 (2–5)
6 Weeks 3 (1–4) 3 (1.5–5)
6 Months 1 (0–3) 2 (0–4)

Main complaint (median (IQR*))
Baseline 52 (38–77) 54 (43–74)
6 Weeks 26 (10–53) 35 (17–57)
6 Months 11 (2–36) 24 (8–53)

EuroQol (median (IQR*))
Baseline 0.66 (0.26–0.76) 0.69 (0.52–0.76)
6 Weeks 0.76 (0.66–0.80) 0.76 (0.59–0.80)
6 Months 0.76 (0.69–0.88) 0.76 (0.66–1.00)

Restricted active abduction† (% yes)
Baseline 78 (76) 76 (73)
6 Weeks 40 (40) 53 (54)
6 Months 31 (31) 38 (39)

Restricted active external rotation‡ (% yes)
Baseline 22 (21) 9 (9)
6 Weeks 8 (8) 12 (12)
6 Months 7 (7) 8 (8)

Restricted passive external rotation‡ (% yes)
Baseline 14 (14) 7 (7)
6 Weeks 7 (7) 7 (7)
6 Months 5 (5) 6 (6)

*IQR, interquartile range; †subjects not achieving maximum (180°)
active abduction; ‡subjects with restriction of >50% compared with
non-involved arm.
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DISCUSSION
We present the results from the first large, pragmatic

randomised controlled trial to be carried out in the UK, inves-

tigating the optimal treatment for new episodes of shoulder

pain in patients presenting to GPs. Local steroid injection and

primary care physiotherapy were of similar effectiveness. This

pragmatic study compared two packages of care for a broad

range of shoulder problems. It considered an important prac-

tical question: what is the best initial approach for GPs in the

early management of shoulder pain—local injection or referral

to physiotherapy? The trial was not designed to evaluate a

particular corticosteroid or injection technique, or to deter-

mine the efficacy of different forms of physiotherapy, or the

non-specific effects of multiple contacts between patients and

health professionals.

The results from our trial appear to differ from those in two

other recent primary care trials from the Netherlands that

showed greater short term benefit for local steroid injection

over physiotherapy. Winters et al compared multiple cortico-

steroid injections with physiotherapy and manipulation in

participants presenting with synovial disorders of the

shoulder.22 Successful outcome (self reported “cure”) at five

weeks was reported in 35/47 (74%) participants in the

injection group compared with 7/35 (20%) in the physio-

therapy group, and 13/32 (41%) in the manipulation group.

However, outcome was similar in the two groups at two

years.10 van der Windt et al reported successful outcome (self

reported “much improved” or “complete recovery”) at seven

weeks in 40/52 (77%) subjects with stiff and painful shoulders

(capsulitis) who received up to three intra-articular injections

of 40 mg triamcinolone, compared with 26/56 (46%) who

received physiotherapy.9

There are a number of important differences between our

study and these two Dutch studies. Different groups of

participants with shoulder problems were included. Winters et
al defined a group with “synovial disorders of the shoulder” 22

and van der Windt et al included subjects with “stiff and pain-

ful shoulders”.9 We included patients with a broad range of

shoulder problems in our study; they mostly had mild to mod-

erate symptoms typical of the range seen in primary care.

Although direct comparisons of the severity and duration of

complaints in these three studies are difficult, it appears that

participants in our study had lower levels of disability at

recruitment. The precise diagnosis and classification of shoul-

der problems is controversial.3 Consultant rheumatologists,

GPs, and physiotherapists seem unable to agree, casting doubt

on the clinical usefulness of currently used diagnostic labels

for shoulder problems.23–26 Independently, two groups have

proposed simple classification systems for shoulder pain but

their between-rater reliability and validity has not been estab-

lished in primary care.27 28 Our approach—the “red flag

system"—where classification is restricted to excluding those

patients with potentially serious disease (outlined in our

exclusion criteria) has been proposed as an appropriate initial

stage to managing regional pain in primary care.29

Although the three trials compared “injection” with

“physiotherapy”, the number and site of injection, and the

content of the physiotherapy package, differed considerably.

For example, passive mobilisation was not permitted in the

physiotherapy group in the trial of Winters et al,22 which is not

in line with usual physiotherapy practice in the UK or the

Netherlands, and ultrasound was excluded from the trial of

van der Windt et al.9 Moreover, the trial of Winters et al used

multiple injections and the majority of participants (75%)

randomly allocated to the injection group in the trial of van

der Windt et al received at least two such injections.9

Participants in the UK trial received only one injection

(though a second injection was available).

The interventions in our trial, after consultation with GPs

and physiotherapists, were chosen to reflect current practice

in UK primary care. Up to two subacromial injections of
methylprednisolone and lidocaine by the GP were allowed,
although in practice none of the participants received a second
injection within the four week treatment period for the injec-
tion group. Most of the GPs had previous experience in inject-
ing shoulders, a standard procedure was agreed, and the GPs
attended an initial training session. However, in practice, the
accuracy of placement of the steroid injections was not
validated. The physiotherapy package was developed to reflect
current evidence and best clinical practice following a survey
of musculoskeletal physiotherapists in the West Midlands,
UK, and consensus meetings of the trial physiotherapists.16 It
focused on self management of shoulder problems, including
education and home exercise. Although randomised control-
led trials show an apparent lack of efficacy for ultrasound, we
included this in our package because of strong belief in its
effectiveness by the participating physiotherapists.

In our trial the clinical outcome in the physiotherapy group
was comparable with that in the group receiving an injection,
but the former group subsequently had a lower GP reconsul-
tation rate for their shoulder problem. There are a number of
possible explanations for this. It might reflect the self
management aspect of the physiotherapy package, which
emphasised ways of helping patients cope with their shoulder
problems. Alternatively, it may reflect the increased contact
time that had already taken place between physiotherapists
and participants as part of the trial intervention. From the
GPs’ perspective it is a positive outcome, regardless of the
explanation, because their work load is reduced with no
change in overall patient outcome.

Both the intention to treat and on treatment analyses raise
the possibility that outcome at six months was slightly better
in the group of patients who received physiotherapy than in
those who received injection. This result is in keeping with
other recent trials of local steroid injection for soft tissue
complaints9 30 31 and highlights concerns about the long term
effectiveness. Our results have policy implications for the
management of shoulder problems by GPs. They give patients
and clinicians a clear choice when deciding upon optimal
treatment for shoulder problems. The choice should take into
account factors such as patient and clinician preference, avail-
ability of physiotherapy and/or of doctors trained in injection,
the need for co-interventions, and concerns about the long
term effectiveness of steroid injections. One option is to
consider shifting the first line management of shoulder prob-
lems in primary care to physiotherapists, and adding local
steroid injection when needed for pain control.

In conclusion, subacromial injection with methylpred-
nisolone and primary care physiotherapy were similarly effec-
tive at each outcome point, but those receiving physiotherapy
had fewer reconsultations with their general practitioners for

additional treatment during the follow up period. The high

overall success rates in managing shoulder problems in

primary care in this and other studies argues against the need

for further explanatory trials in this condition. The challenge

now is to incorporate these research findings into clinical

practice through the development of practical evidence based

care pathways.

ACKNOWLEDGEMENTS
We thank the participating GPs (Drs I Bailey, J Barber, J Bashford, J
Bedson, S Bradbury, G Carpenter, V Chamakuri, D Evans, S Fawcett, P
Golik, S Hopkins, D Hughes, A Irvine, A Jheeta, J Lee, N Mallepaddi, J
McCarthy, M McCarthy, J McGowan, H Morrison, C Oleshko, J
Oxtoby, C Piggott, S Rao, M Salt, B Scriven, D Shiers, S Sommerville,
A Vaghmaria, M Welton, J Worthington, N Wright), the staff at the
participating general practices, the community physiotherapists (A
Appleby, S Baker, R Barnett, A Corbett, S Emley, J French, J Hardwick,
R Paul, F Pot, J Robertson, P Sargiovannis, K Stevenson, T Bode),
Bronwyn Montgomory for preparing the treatment packages,
Birmingham Clinical Trial Unit for preparing the randomisation data-
base, and the patients who made the trial possible.

398 Hay, Thomas, Paterson, et al

www.annrheumdis.com

http://ard.bmj.com


The work was funded by a project grant from the Arthritis Research
Council.

. . . . . . . . . . . . . . . . . . . . .
Authors’ affiliations
E M Hay, Staffordshire Rheumatology Centre, The Haywood, Burslem,
Stoke-on-Trent, North Staffordshire ST6 7AG, UK
E M Hay, E Thomas, S M Paterson, K Dziedzic, P R Croft, Primary
Care Sciences Research Centre, Keele University, Keele, North
Staffordshire ST5 5BG, UK

REFERENCES
1 van der Heijden GJMG, van der Windt DAWM, Kleijnen J, Koes BM,

Bouter LM. Steroid injections for shoulder disorders: a systematic review
of randomised clinical trials. Br J Gen Pract 1996;46:309–16.

2 Green S, Buchbinder R, Glazier R, Frobes A. Systematic review of
randomised controlled trials of interventions for painful shoulder: selection
criteria, outcome assessment, and efficacy. BMJ 1998;316:354–60.

3 van der Heijden GJMG. Shoulder disorders: a state-of-the-art review.
Best Pract Res Clin Rheumatol 1999;13:287–309.

4 van der Windt DAWM, van der Heijden GJ, van der Berg SG, ter Riet
G, de Winter AF, Bouter LM. Ultrasound therapy for musculoskeletal
disorders: a systematic review. Pain 1999;81:257–71.

5 Petri M, Dubrow R, Neiman R, Whiting-O’Keefe Q, Seaman WE.
Randomised double-blind, placebo controlled study of the treatment of the
painful shoulder. Arthritis Rheum 1987;30:1040–5.

6 Adebajo AO, Nash P, Hazleman BL. A prospective double blind dummy
placebo controlled study comparing triamcinolone hexacetonide injection
with oral diclofenac 50 mg TDS in patients with rotator cuff tendinitis. J
Rheumatol 1990;17:1207–10.

7 Vecchio PC, Kavanagh RT, Hazleman BL, King RH. Community survey of
shoulder disorders in the elderly to assess the natural history and effects
of treatment. Ann Rheum Dis 1995;54:152–4.

8 Blair B, Rokito AS, Cuomo F, Jarolem K, Zuckerman JD. Efficacy of
injections of corticosteroids for subacromial impingement syndrome. J
Bone Joint Surg Am 196;78:1685–9.

9 van der Windt DAWM, Koes BW, Deville BW, Boeke AJP, de Jong BA,
Bouter LM. Effectiveness of corticosteroid injections versus physiotherapy
for treatment of painful stiff shoulder in primary care: randomised trial.
BMJ 1998;317:1292–6.

10 Winters JC, Jorritsma W, Groenier KH, Sobel JS, Meyboom-de Jong B,
Arendzen HJ. Treatment of shoulder complaints in general practice: long
term results of a randomised, single blind study comparing
physiotherapy, manipulation, and corticosteroid injection. BMJ
1999;318:1395–6.

11 Lanyon P, Pope D, Croft P. Rheumatology education and management
skills in general practice: a national study of trainees. Ann Rheum Dis
1995;54:735–9.

12 Croft P. Soft tissue rheumatism. In: Silman AJ, Hochberg MC, eds.
Epidemiology of the rheumatic diseases. Oxford: Oxford Medical
Publications, 1993:375–421.

13 van der Windt DAWM, Koes BW, de Jong BA, Bouter LM. Shoulder
disorders in general practice: incidence, patient characteristics and
management. Ann Rheum Dis 1995;54:959–64.

14 Brox JI, Staff P, Ljunggren AE, Brevik JI. Arthroscopic surgery compared
with supervised exercises in patients with rotator cuff disease (stage II
impingement syndrome). BMJ 1993;307:899–903.

15 Ginn KA, Herbert RD, Khouw W, Lee R. A randomized, controlled
clinical trial of a treatment for shoulder pain. Phys Ther 1997;77:802–9.

16 Dziedzic K, Sim J, Hiller L, Ainsworth RL, Stevenson K, Hay EM. A survey
to determine the standard physiotherapy treatment for a randomised trial
for the long-term effectiveness of local steroid injection versus
physiotherapy for shoulder pain [abstract]. Ann Rheum Dis 1999;58
(EULAR suppl):27.

17 Croft P, Pope D, Zonca M, O’Neill T, Silman A. Measurement of
shoulder related disability: results of a validation study. Ann Rheum Dis
1994;53:525–8.

18 Croft P, Pope D, Silman A. The clinical course of shoulder pain:
prospective cohort study in primary care. BMJ 1996;313:601–2.

19 Beurskens AJ, de Vet HC, Koke AJ, Lindeman E, Regtop W, van der
Heijden GJ, et al. Efficacy of traction for non-specific low back pain: a
randomised clinical trial. Lancet 1995;346:1596–600.

20 Norman GR, Streiner DL. Biostatistics: the bare essentials. St Louis:
Mosby, 1994:160.

21 StataCorp. Stata Statistical Software: release 6.0. Texas: Stata
Corporation, College Station, 1999.

22 Winters JC, Sobel JS, Groenier KH, Arendzen HJ, Meyboom-de Jong B.
Comparison of physiotherapy, manipulation, and corticosteroid injection
for treating shoulder complaints in general practice: randomised, single
blind study. BMJ 1997;314:1320–5.

23 Bamji AN, Erhardt CC, Price TR, Williams PL. The painful shoulder: can
consultants agree? Br J Rheumatol 1996;35:172–4.

24 Pellecchia GL, Paolino J, Connell J. Intertester reliability of the cyriax
evaluation in assessing patients with shoulder pain. J Orthop Sport Phys
Ther 1996;23:34–8.

25 Liesdek C, van der Windt DAWM, Koes BW, Bouter LM. Soft-tissue
disorders of the shoulder: a study of inter-observer agreement between
general practitioners and physiotherapists and an overview of
physiotherapeutic treatment. Physiotherapy 1997;83:12–17.

26 de Winter AF, Jans MP, Scholten RJ, Deville W, van Schaardenburg D,
Bouter LM. Diagnostic classification of shoulder disorders: interobserver
agreement and determinants of disagreement. Ann Rheum Dis
1999;58:272–7.

27 de Jongh AC. Shoulder complaints in general practice. Rotterdam:
Erasmus University, 1994. (PhD thesis.)

28 Winters JC, Groenier KH, Sobel JS, Arendzen HH, Meyboom-de Jongh
B. Classification of shoulder complaints in general practice by means of
cluster analysis. Arch Phys Med Rehab 1997;78:1369–74.

29 Croft PR. Diagnosing regional pain: the view from primary care. Best
Pract Res Clin Rheumatol 1999;13:231–42.

30 Hay EM, Paterson SM, Lewis M, Hosie G, Croft P. Pragmatic randomised
controlled trial of local corticosteroid injection and naproxen for
treatment of lateral epicondylitis of elbow in primary care. BMJ
1999;319:964–8.

31 Smidt N, van der Windt DAWM, Assendelft WJJ, Devillé WLJM,
Korthals-de Bos IBC, Bouter LM. Corticosteroid injections, physiotherapy,
or a wait-and-see policy for lateral epicondylitis: a randomised controlled
trial. Lancet 2002;359:657–62.

Treatment of shoulder pain in primary care 399

www.annrheumdis.com

http://ard.bmj.com

