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Background

Frozen shoulder is a painful and disabling 
condition affecting 2–10% of the general popula-
tion and up to 30% of people with diabetes.1 The 
prevalence is slightly higher in women (59–70%) 
with the mean age of onset being 50–55 years.2

Frozen shoulder is an inflammatory condition 
of unknown aetiology resulting in generalised 

glenohumeral joint synovitis with later devel-
opment of a thickened, fibrotic joint capsule 
resulting in loss of joint motion. Frozen shoulder 
can be classified as primary frozen shoulder (idi-
opathic aetiology) or secondary ‘stiff’ shoulder 
(frozen shoulder associated with known disor-
ders).2 Disorders known to be associated with a 
secondary ‘stiff’ shoulder include systemic condi-
tions (e.g. diabetes mellitus), extrinsic factors 
(e.g. post-operative immobilisation or post minor 
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trauma) and intrinsic factors (coexistent shoulder 
pathology e.g. calcific tendinosis).2,3

Frozen shoulder is defined by ‘the gradual devel-
opment of global limitation of active and passive 
shoulder motion where radiographic findings other 
than osteopenia are absent’.2,3 The key diagnostic 
feature of this condition is painful loss of passive 
glenohumeral external rotation.2,4 Frozen shoul-
der follows a predictable clinical course that is 
characterised by three overlapping clinical stages 
(Table 1). The condition causes significant loss of 
upper limb function and can take between 1 and 
3 years to resolve.1

In New Zealand, two clinical guidelines have 
been developed to aid in the diagnosis and 
management of patients with shoulder pain 
(Table 1).5,6 These guidelines align with other 
internationally-published guidelines for the 
diagnosis and management of frozen shoulder.4 
In 2008 the Canterbury District Health Board also 
introduced ‘HealthPathways’, a website that pro-
vides general practice teams with guidance on the 
diagnosis and management of medical conditions 
(including musculoskeletal conditions) relevant 
to local services and resources.7

The number of referrals for orthopaedic assess-
ment is increasing, often creating lengthy waiting 
times for initial consultations. The aim of this 
audit was to identify the number of patients with 

frozen shoulder referred from primary health 
care services to a private orthopaedic service, and 
to review the diagnostic and treatment informa-
tion provided against existing clinical guidelines 
for frozen shoulder.

Assessment of problems

A clinical audit was performed on a prospec-
tive, consecutive patient cohort from a private 
orthopaedic practice specialising in shoulder 
conditions based in Christchurch, New Zealand. 

WHAT GAP THIS FILLS

What we already know: Frozen shoulder is a clinical diagnosis charac-
terised by a painful and gradual global loss of shoulder motion, in-
cluding significant loss of external rotation with no other identifiable 
cause. The condition is more common in the diabetic population. 
Guideline-recommended treatment of frozen shoulder in Stage I 
(painful stage) includes an intra-articular glenohumeral joint injection 
of corticosteroid, followed by stretching and mobilisation in Stage II 
and III after the acute pain has subsided.

What this study adds: Frozen shoulder may be under-diagnosed 
among patients referred for orthopaedic review with many patients 
not receiving guideline-recommended treatment for the condition. 
There is a high number of imaging investigations performed that 
can reveal occult pathology un-related to the current symptoms 
of frozen shoulder. This places additional burden on imaging and 
orthopaedic services.

Table 1. Clinical stages of frozen shoulder and guideline recommendations for the diagnosis and management of frozen shoulder according to 
clinical stage

Stage* Pain* Range of Motion Imaging Guidelines§ Management 
Guidelines*

I �(Painful Stage)  
2–3 months

Pain is the dominant 
feature
Severe pain
Pain at rest, night pain

Gradual loss of ROM 
(especially external 
rotation)

X-Ray indications:
• Red flags
• �To differentiate FS from 

OA
Ultrasound indications:
• �If clinical suspicion of 

rotator cuff pathology

Intra-articular GHJ 
corticosteroid injection 
(by experienced clinician)

II �(Frozen Stage)  
3–12 months

Pain gradually decreases
Night pain resolves
Pain at end limits of 
motion only

Stiffness is the 
predominant feature, 
especially external 
rotation (also elevation 
and internal rotation/HBB)

Once the acute pain has 
settled:
Supervised treatment by 
recognised provider to 
improve ROM if required

III �(Thawing Stage)  
6–12 months

Little/no pain Gradual return of ROM

Abbreviations: ROM, range of motion; FS, frozen shoulder; OA, osteoarthritis; GHJ, glenohumeral joint; HBB, hand-behind-back.

*  Diagnosis and Management of Soft Tissue Shoulder Injuries and Related Disorders.6

§  Referral Guideline for Imaging in Patients Presenting with Shoulder Pain.5
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A retrospective review of referrals was conducted 
for all patients diagnosed with a frozen shoulder 
by the orthopaedic specialist at initial consulta-
tion between January 2013 and January 2014.

The diagnosis of frozen shoulder was made by 
the orthopaedic specialist according to current 
international consensus definition of the condi-
tion: a clinical presentation of limited active and 
passive external rotation combined with limita-
tion to active and passive elevation and/or internal 
rotation (hand-behind-back) where significant 
glenohumeral joint pathology was absent on 
X-ray.2,3 Red flags including neurological features 
and pain referred from the cervical spine excluded 
the diagnosis of frozen shoulder. The diagnostic 
pathways and treatment interventions provided 
before specialist referral were reviewed against 
existing ACC guidelines.5,6

Results

Eighty patients aged 28–81 years (median 
55 years) were diagnosed with frozen shoulder 
during the review period (Table 2): the condition 
was attributed to an episode of resorptive calcific 
tendinosis in 8 of these patients (10%). Clinical 
measures of range of motion used to make the 
clinical diagnosis of frozen shoulder are presented 
in Table 3.

Referral information

Information regarding onset of the condition, 
diagnosis and previous imaging is presented in 
Table 4. Frozen shoulder was recorded as the 
diagnosis in 15 of the 80 referrals (19%). The 
most common diagnosis stated on referrals was 
rotator cuff pathology (33%) and 99% of patients 
had undergone some form of imaging investiga-
tion before referral. Patients with a rotator cuff 
tear reported on ultrasound (49%) were 9 times 
more likely to have rotator cuff tear stated as the 
clinical diagnosis on referral (P < 0.001, 95% CI 
3.1, 27.0) than patients with no tear reported. 
Previous treatments are presented in Table 5. An 
intra-articular glenohumeral injection had been 
administered before referral in 7 of the 80 patients 
(12%) diagnosed with frozen shoulder.

Specialist management

The specialist-directed management of patients 
with frozen shoulder followed the ACC guideline 
recommended-management according to the 
clinical stage of the condition (Table 5). Follow-
up outcome scores were collected at a mean 
interval of 12.4 months following initial special-
ist consultation (range 6 to 19 months) with a 
response rate of 71% (Table 6). Results demon-
strated considerable reduction in self-reported 
pain and improvement in function at ~1 year 
follow-up.

Strategies for quality improvement

Of the 80 patients diagnosed with frozen shoul-
der, only 15 (19%) were referred with the diag-
nosis of frozen shoulder but 99% had received 
imaging investigations, many of which were 
unlikely to influence clinical decisions regarding 

Table 2. Descriptive characteristics for patients with specialist diagnosis of frozen 
shoulder

Characteristics (N = 80) Mean Range

Age (yrs) 55 28–81

Symptom duration at FSA (months)* 8 1–36

Worst pain 
(0 best – 10 worst VAS) 4.6 0–10

ASES 
(0 worst – 100 best) 48.4 10–98

Oxford Shoulder Score 
(0 worst – 48 best) 26.9 6–46

%

Night pain reported 93%

Gender:

  Female 69%

  Male 31%

Referral source:

  GP 70%

  SMP 15%

  Physiotherapist 13%

  Orthopaedic surgeon (Private) 2%

Diabetic (known)§ 9%

ACC Claim 91%

Abbreviations: FSA, first specialist assessment; VAS, visual analogue scale; ASES, 
American Shoulder and Elbow Society score; GP, general practitioner; SMP, sports 
medicine physician; ACC, Accident Compensation Corporation.

*  Median presented (data not normally distributed).

§ � Medical conditions were not consistently reported on referrals but all patients were asked 
whether they were diabetic at their specialist appointment.
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management. Only 12% had received guideline 
recommended treatment including an intra-
articular glenohumeral corticosteroid injection. 
These results highlight several primary care 
issues regarding the diagnosis, use of imaging in-
vestigations, and management of frozen shoulder.

Clinical diagnosis

All patients exhibited the characteristic loss of 
passive range of motion associated with frozen 
shoulder, particularly in external rotation. It is 
possible that some patients were still in the early 
Stage I (Painful Stage) frozen shoulder at the 
time of presentation to primary care when loss 
of range of motion may not have been clini-
cally evident. Clinical differentiation from other 
shoulder conditions can be difficult, contributing 
to under-diagnosis of frozen shoulder and the 
use of imaging in some cases.

Imaging

New Zealand imaging guidelines recommend a 
plain X-ray before other imaging investigations to 
help differentiate glenohumeral joint osteoarthri-
tis from frozen shoulder and an ultrasound scan 
only if there is clinical suspicion of rotator cuff 
pathology.5 The high number of ultrasound scans 
requested before orthopaedic review suggests un-
certainty regarding the clinical diagnosis, or clini-
cal suspicion of rotator cuff pathology, or both. 
Ultrasound findings appear to have influenced 
the clinical diagnosis and subsequent treatment 
interventions, including the use of subacromial 
corticosteroid injections.

The correlation between imaging findings and 
clinical presentation is important for patients 
in this age group (mean age 55 years) in whom 
imaging reveals a high prevalence of asymp-
tomatic shoulder pathology.8–11 The prevalence 
of asymptomatic rotator cuff tears is reported 
to increase from ~20% to 50% in people aged 
over 60 years,9,12 and may be more than 50% in 
people aged over 80 years.9,13 Subacromial bursal 
pathology, and evidence of bursal bunching on 
ultrasound are also common findings in pa-
tients with shoulder pain, reported respectively 
in 31% and 42% of patients with a variety of 

shoulder conditions in primary care.14 If imag-
ing findings are not correlated with clinical 
presentations inappropriate treatment pathways 
may be taken.

In this cohort, frozen shoulder was identified as 
related to resorptive calcific tendinosis in eight 
patients (10%) based on clinical presentation and 
radiological findings, with subsequent evidence 
of reduction or disappearance of calcific deposits 
on follow-up X-rays. If the calcium crystals erupt 
into the glenohumeral joint ensuing inflamma-
tory synovitis may result in a frozen shoulder.

Most patients (91%) diagnosed with frozen 
shoulder had a current Accident Compensa-
tion Corporation (ACC) claim in which the 
patient attributed the onset of symptoms to a 
traumatic event (Table 2). After an ACC claim 
has been lodged there is often pressure on health 
professionals to identify reasons for lack of 
response to conservative therapies (e.g. analge-
sics, NSAIDs and physiotherapy). Employers, the 
ACC, and patients often demand further inves-
tigations and referral for specialist assessments 
to identify structural pathology that may explain 

Table 3. Examination findings (range of motion) in patients with specialist diagnosis 
of frozen shoulder

Examination Findings N
Affected side Unaffected side

Mean Range Mean Range

External rotation* 
(degrees) 64 21 0–60 57 30–90

External rotation 
difference§ (degrees) 30† 0–65

Elevation 62 101 40–150

Hand-behind-back 29 n %

side 3 10%

hip 4 14%

buttock 6 21%

sacrum 11 38%

L5 4 14%

L1 1 3%

Abbreviations: N, total number of cases for which data was available.

*  External rotation performed with arm by the side.

§  �Difference in external range of motion (degrees) between the unaffected side and 
affected side.

†  �P < 0.001.
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the severe and persistent symptoms and provide 
prognostic information to inform return-to-work 
timeframes. This may explain the high use of 
imaging, particularly ultrasound scans, and may 
also contribute to decisions to refer for orthopae-
dic evaluation.

Management

The management of frozen shoulder is deter-
mined by the clinical stage of the condition, with 
ACC guidelines recommending a glenohumeral 
joint corticosteroid injection and avoidance of 

Table 4. Referral and specialist information regarding onset, clinical diagnosis and previous imaging

Clinical Information
Referrer Specialist

n % n %

Onset: Primary frozen shoulder: insidious onset 9 11% 15 21%

Secondary ‘stiff’ shoulder: trauma 70 88% 55 76%

Secondary ‘stiff’ shoulder: post-operative 1 1% 2 3%

Diagnosis: (n = 78) (n = 80)

Frozen shoulder 15 19% 72 90%

Frozen shoulder: associated with resorptive calcific tendinosis 8 10%

Rotator cuff tear/pathology 26 33%

Impingement 5 6%

Calcific tendinosis 5 6%

Bursitis 2 2%

Labral tear 2 2%

Post-operative stiffness 1 1%

ACJ pathology 1 1%

GHJ instability 1 1%

No diagnosis given 20 26%

Prior imaging: XR and US 65 83%

XR only 4 5%

US only 6 8%

MRI/MRA* 9 12%

None 1 1%

Imaging findings: XR: GHJ osteoarthritis§ 4 5%

XR: ACJ arthrosis† 6 8%

US: bursal thickening/bunching 49 62%

US: Supraspinatus tear 27 49%

PTT-bursal surface 4 5%

PTT-intrasubstance 9 11%

PTT-articular surface 5 6%

FTT 8 10%

US: calcific tendinosis 23 30%

US: LHB sheath effusion (n = 69) 11 16%

Abbreviations: (n), number of cases for which data was available; ACJ, acromioclavicular joint; GHJ, glenohumeral joint; XR, X-ray; US, ultrasound scan; 
MRI, magnetic resonance imaging; MRA, magnetic resonance arthrogram; PTT, partial thickness tear; FTT, full thickness tear; LHB, long head of biceps tendon.

*  Information not available for all patients hence number may be underestimated.

§  Glenohumeral arthritis: mild (3); moderate (1).

†  Acromioclavicular joint arthritis: mild (2); severity not reported (4).
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aggressive mobilisation in Stage I (early, pain-
ful stage) followed, if required, by exercise 
supervised by a recognised treatment provider 
to improve range of motion in late Stage II and 
Stage III once the acute pain has settled (p19).15

Only 7 of the 80 patients (9%) had received a 
glenohumeral joint corticosteroid injection as 
part of primary care management compared with 
48% identified as appropriate for a corticosteroid 
injection at the time of the specialist visit. Recog-
nition of the diagnosis followed by provision of 
injections in the local community setting would 
assist in reducing costs to the health system, 
increasing accessibility to treatment for patients, 
and reducing orthopaedic waiting lists.

Outcomes

The outcomes of guideline recommended manage-
ment administered by the specialist demonstrate 
a clinically significant reduction in patient self-
reported pain and improvement in function.6 
Median American Shoulder and Elbow Society 
Scores improved from 48 to 87 out of a maximum 
100 (minimum clinically important difference 
4–15).16,17 Using existing classification systems, 
changes in the Oxford Shoulder Scores resulted in 
patients being re-categorised from ‘poor’ (pre-

intervention) to ‘excellent’ outcomes at 1-year 
follow-up.18 These results indicate a substan-
tial improvement in pain and function in this 
group at 1 year follow-up, using guideline-based 
management.

A small number of patients reported an in-
crease in pain and worsening function at 1-year 
follow-up. Although the clinical entity of frozen 
shoulder was the primary diagnosis at the time 
of first specialist assessment, many patients had 
co-existing shoulder pathology evidenced by 
ultrasound scan and MRI reports. It is possible 
that following treatment of the primary clinical 
condition of frozen shoulder, symptoms relating 
to underlying pathology may become evident 
that require additional management to improve 
patient pain and function.

When asked ‘how normal does your shoulder 
feel’, the median response at 1-year follow-up was 
80%. This highlights the long-term course of this 

condition and aligns with other studies report-
ing that 50% of patients with frozen shoulder still 
experienced mild pain and stiffness at 2 to 11 
years follow-up (mean 7 years).19 This result also 
highlights that, while the course of recovery is 
prolonged, most patients report good functional 
outcomes that may further improve beyond the 
1-year follow-up period.

Recent evidence

Since the publication of the ACC Guidelines in 
2004 further research and expert opinion has 
provided additional support for the use of corti-
costeroid injections for short-term pain relief and 
indicates that repeated injections can be beneficial 
(with a maximum of three).2 Important aspects 
of physiotherapy treatment are now reported to 
include patient education about the disease, a 
programme of pain-free home-exercises where 
patients are able to maintain a painless range of 
motion, followed by scapulothoracic re-training 

Table 5. Previous treatment as indicated on referral, and specialist management of 
patients diagnosed with frozen shoulder

Treatment Referral  
(n = 60)

Specialist  
(n = 80)

n % n %

Glenohumeral joint CSI 7 12% 50 63%

Physiotherapy 32 53% 27 34%

Fenestration of calcific deposits 6 10% 1 1%

Education and home exercises 
provided 5 6%

Subacromial CSI 29 48%

Acromioclavicular joint CSI 3 5%

Other* 5 8%

No treatment§ 3 4%

Further investigations (MRI) 1 1%

Surgery (total) 13 16%

MUA and CSI 7 9%

MUA and arthroscopic release 2 3%

MUA, arthroscopic release and 
acromioplasty 1 1%

Subsequent MUA for failed 
conservative management 3 4%

Abbreviations: (n), number of cases for which data was available; CSI, corticosteroid injection.

*  Chiropractic, massage, acupuncture, osteopathy.

§  Condition was spontaneously resolving. No further treatment required.
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exercises to further reduce pain and restore 
shoulder girdle function in the later stages of the 
condition when the acute pain has settled.2,20–22

Educational initiatives

The authors have been involved in a recent 
review of the Canterbury District Health Board 
HealthPathways system including updating the 
guideline-recommendations for the management 
of frozen shoulder and links to a network of GPs 
and community-based physiotherapists who can 
(respectively) provide corticosteroid injections 
and physiotherapy services to patients in the local 
community. It is critical that patients and every-
one involved in their care understand the natural 
history and associated time-frames for recovery, 
and are reassured that medium- to long-term 
outcomes are excellent in the majority of cases. 
This understanding may help avoid pressure on 
health practitioners to pursue unnecessary imag-
ing investigations and specialist referrals.

Limitations

Some variables in this audit contained incomplete 
data. In the case of frozen shoulder, measures 
of range of motion are not routinely reported in 
referrals, making it difficult to ascertain the true 
extent of missed diagnosis given the evolving 
clinical picture of frozen shoulder.

Lessons

Frozen shoulder appears to be under-diagnosed 
among patients referred for orthopaedic review. 
Ultrasound imaging was commonly used in this 
patient group, possibly due to diagnostic uncer-
tainty and pressure from patients and funders to 
find a structural cause of symptoms. Ultrasound 
scan reports of rotator cuff pathology may er-
roneously be interpreted as diagnostic in this age 
group, for whom rotator cuff changes on imaging 
are common and, in isolation, are not diagnostic. 
Management according to guideline recommenda-
tions was not implemented in many cases, possibly 
related to missed diagnosis or lack of awareness of 
guideline recommended treatment. Management 
according to clinical guidelines results in marked 
improvements in patient outcomes, with median 
return of 80% function after 1 year.

Improvements in diagnosis, thorough education 
of patients and clinicians as well as adherence to 
guideline-recommended management for frozen 
shoulder in primary care may assist in improving 
quality of patient care and patient outcomes, re-
ducing health care costs and optimising special-
ist waiting times.
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