
Frozen shoulder (FS), also known as adhesive capsulitis, is 
a common pathologic condition of the shoulder joint. It is 
characterized by progressive shoulder pain and restriction 
of the range of motion.1) Despite its prevalence, FS is one 
of the most poorly understood shoulder conditions. Its 
definition, classification, pathophysiology, diagnosis, natu-

ral course, treatment, and prognosis remain controver-
sial.2-5) Zuckerman and Rokito6) surveyed members of the 
American Shoulder and Elbow Surgeons (ASES) associa-
tion on the definition of FS to assist clinicians in counsel-
ing patients with FS. They reported that the heterogeneity 
of the definition and classification of FS in previous studies 
makes it difficult to compare the outcome and prognosis 
of different studies that describe either diagnostic or treat-
ment modalities.6) 

In 1934, Codman7) suggested that FS will resolve 
spontaneously even in most severe cases regardless of 
treatment. However, clinicians often encounter patients 
complaining of residual pain and loss of motion even at 2 
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years after the onset of the disease.8,9) Common nonopera-
tive strategies used to treat FS include supervised neglect, 
use of nonsteroidal anti-inflammatory drugs (NSAIDs) 

or oral corticosteroids, corticosteroid injection, physical 
therapy, hydrodilatation, and manipulation under anesthe-
sia (MUA).10-17) Although medical experts in various fields 

Table 1. Questions and Answers about Frozen Shoulder 

Definition of frozen shoulder
N=71 Disagree 

opinion  
percent ① or ②

Agree  
opinion  

percent ④ or ⑤Number (%) Cumulative 
number (%)

Q1.  Frozen shoulder is a self-limiting disease 
characterized by pain and functional restriction 
in both active and passive shoulder motion 
lasting more than 1 month, for which 
radiographic findings of the shoulder joint are 
unremarkable.

① Strongly disagree 3 (4.2) 3 (4.2) 15.5 84.5

② Disagree  8 (11.3) 11 (15.5)

③ No opinion 0 11 (15.5)

④ Agree 41 (57.7) 52 (73.2)

⑤ Strongly agree 19 (26.8) 71 (100)

Q2.  Frozen shoulder is categorized as either 
primary or secondary. Primary frozen shoulder 
is considered a diagnosis for all cases in 
which specific trauma, known comorbidity, 
or underlying etiology cannot be identified. 
Secondary frozen shoulder is considered when 
known associated conditions are identified.

① Strongly disagree  1 (1.4)  1 (1.4)  8.4  88.8

② Disagree 5 (7)  6 (8.4)

③ No opinion  2 (2.8)  8 (11.2)

④ Agree 26 (36.6) 34 (47.8)

⑤ Strongly agree 37 (52.2) 71 (100)

Q3.  Limitation of motion in stage II (frozen phase) 
or III (thawing phase) is defined as limitation 
of more than 30o in more than two directions 
(forward flexion, abduction, external rotation, or 
internal rotation).

① Strongly disagree 4 (5.6)  4 (5.6) 22.5 69.0

② Disagree 12 (16.9)  16 (22.5)

③ No opinion 6 (8.5) 22 (31)

④ Agree 43 (60.6)  65 (91.6)

⑤ Strongly agree 6 (8.4)  71 (100)

Q4.  Do you think that frozen shoulder diagnosed in 
patients with systemic disease such as thyroid 
disease or hyperlipidemia should be considered 
secondary?

① Strongly disagree 12 (16.9) 12 (16.9) 36.6 43.7

② Disagree 14 (19.7) 26 (36.6)

③ No opinion 14 (19.7) 40 (56.3)

④ Agree 19 (26.8) 59 (83.1)

⑤ Strongly agree 12 (16.9) 71 (100)

Q5.  Do you think that frozen shoulder diagnosed in 
patients with diabetes should be considered 
secondary?

① Strongly disagree 11 (15.5) 11 (15.5) 40.9 45.0

② Disagree 18 (25.4) 29 (40.9)

③ No opinion 10 (14.1) 39 (55.0)

④ Agree 17 (23.9) 56 (78.9)

⑤ Strongly agree 15 (21.1) 71 (100)

Q6.  Do you think that frozen shoulder after minor 
trauma or overuse should be regarded as  
primary?

① Strongly disagree 4 (5.6) 4 (5.6) 26.7 67.6

② Disagree 15 (21.1) 19 (26.7)

③ No opinion 4 (5.7) 23 (32.4)

④ Agree 39 (54.9) 62 (87.3)

⑤ Strongly agree  9 (12.7) 71 (100)
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Table 1. Continued 1

Definition of frozen shoulder
N=71 Disagree 

opinion percent 
① or ②

Agree  
opinion  

percent ④ or ⑤Number (%) Cumulative 
number (%)

Q7.  Do you use plain radiography in diagnosis  
of frozen shoulder?

① Strongly disagree 5 (7) 5 (7) 28.1 71.9

② Disagree  15 (21.1)  20 (28.1)

③ No opinion 0 20 (28.1)

④ Agree 32 (45.1) 52 (73.2)

⑤ Strongly agree 19 (26.8) 71 (100)

Q8.  Do you use ultrasonography in diagnosis  
of frozen shoulder?

① Strongly disagree 4 (5.6)  4 (5.6) 31.0 64.8

② Disagree 18 (25.4) 22 (31)

③ No opinion 3 (4.2)  25 (35.2)

④ Agree 28 (39.4)  53 (74.6)

⑤ Strongly agree 18 (25.4) 71 (100)

Q9.  Do you use magnetic resonance  
imaging in diagnosis of frozen shoulder?

① Strongly disagree 7 (9.9)  7 (9.9) 57.8 36.5

② Disagree 34 (47.9) 41 (57.8)

③ No opinion 4 (5.7) 45 (63.5)

④ Agree 18 (25.3) 63 (88.8)

⑤ Strongly agree  8 (11.2) 71 (100)

Q10.  Factors such as the types or dose of local 
anesthesia or volume of normal saline, not the 
dose of corticosteroid, affect the outcome.

① Strongly disagree 3 (4.2) 3 (4.2) 33.8 47.9

② Disagree 21 (29.6) 24 (33.8)

③ No opinion 13 (18.3) 37 (52.1)

④ Agree 24 (33.8) 61 (85.9)

⑤ Strongly agree 10 (14.1) 71 (100)

Q11.  An image-guided technique is necessary  
for intra-articular corticosteroid injection.

① Strongly disagree 4 (5.6) 4 (5.6) 25.3 70.5

② Disagree 14 (19.7) 18 (25.3)

③ No opinion 3 (4.2) 21 (29.5)

④ Agree 31 (43.7) 52 (73.2)

⑤ Strongly agree 19 (26.8) 71 (100)

Q12.  How many times do you perform intra-articular 
corticosteroid injection in a single patient?

① Not necessary 7 (9.9) 7 (9.9)

② Once 44 (62.0) 51 (71.9)

③ Twice 14 (19.7) 65 (91.6)

④ Three times 5 (7.0) 70 (98.6)

⑤ Four times or more 1 (1.4) 71 (100)
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(orthopedic surgeons, rheumatologists, and physiatrists) 
treat this common condition, unpredictable clinical out-
comes and prognosis continue to be reported.6,18) In addi-
tion, as the number of patients with medical comorbidities 
such as diabetes increases, the incidence of surgical inter-
ventions for FS refractory to nonoperative treatment may 
also increase.7,9,19,20) Kwaees and Charalambous20) surveyed 
FS treatment preferences among surgeons and concluded 
that management of FS varies substantially among physi-
cians and is based on personal experience and training 
rather than strong evidence. 

Until now, there have been few comprehensive sur-
veys that include the definition, classification, diagnosis, 
treatment, and prognosis of FS. The objective of this study 
is to identify a consensus of the definition, classification, 
diagnostic modality, preference for treatment, and prog-
nosis of FS. 

METHODS

This study was approved by Institutional Review Board 
of Keimyung University Dongsan Hospital (IRB No. 2018 
06046).

Survey Population
A web-based survey questionnaire was designed by using 
the Google Docs survey tool (Google Inc., Mountain View, 
CA, USA). A link to access the survey was sent via e mail 
to 95 shoulder specialists able to answer questions related 
to FS. All 95 shoulder specialists were working at differ-
ent residency or fellowship training hospitals in Korea. 
A questionnaire was considered completed only if all the 
questions were answered.

Survey Details 
The total number of questions included in the survey 
was 18. Of those, 15 questions (three per each topic) were 
about definition, classification, diagnosis, treatment, and 
prognosis. Respondents were asked to indicate their level 
of agreement using the Likert scale: 1, strongly disagree; 2, 
disagree; 3, no opinion; 4, agree; and 5, strongly agree. The 
remaining three questions were binary questions about the 
propriety of treatment for each stage of FS. Respondents 
were asked to answer whether each of the 12 suggested 
treatment choices is proper (1, proper; 2, improper). The 
12 treatments were education, supervised neglect, use of 
NSAIDs, oral corticosteroid medication, intra-articular 

Table 1. Continued 2

Definition of frozen shoulder
N=71 Disagree 

opinion percent 
① or ②

Agree  
opinion  

percent ④ or ⑤Number (%) Cumulative 
number (%)

Q13.  Intra-articular corticosteroid injection  
can reduce duration of frozen shoulder.

① Strongly disagree 1 (1.4) 1 (1.4) 23.9 63.4

② Disagree 16 (22.5) 17 (23.9)

③ No opinion 9 (12.7) 26 (36.6)

④ Agree 29 (40.9) 55 (77.5)

⑤ Strongly agree 16 (22.5) 71 (100)

Q14.  Patients with diabetes are predicted to have a 
worse prognosis after conservative treatment.

① Strongly disagree 1 (1.4) 1 (1.4) 29.6 62.0

② Disagree 20 (28.2)  21 (29.6)

③ No opinion 6 (8.4) 27 (38)

④ Agree 37 (52.1)  64 (90.1)

⑤ Strongly agree 7 (9.9)  71 (100)

Q15.  What percent of patients in your clinical 
practice does not respond to nonoperative 
treatment?

① < 5% 32 (45.1)  32 (45.1)

② 5%–10% 23 (32.4)  55 (77.5)

③ 11%–20% 7 (9.9)  62 (87.4)

④ 21%–30% 6 (8.4)  68 (95.8)

⑤ > 30% 3 (4.2) 71 (100)
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corticosteroid injection, subacromial corticosteroid injec-
tion, hydrodilation, MUA, arthroscopic capsular release, 
stretching exercise, muscle strengthening exercise, and 
thermoelectric therapy. We referred to the classification 
developed by Zuckerman and Rokito6) for definition and 
classification of FS in this survey.

RESULTS

Of the 95 shoulder specialists, 71 (74.7%) completed the 
survey by answering all questions; 24 shoulder specialists 
did not reply within the specified deadline. All the ques-
tions and answers of this survey are presented in Table 1.

Definition of FS 
On question 1, 84.5% of the respondents either agreed or 
strongly agreed with the suggested definition of FS; 15.5% 
either disagreed or strongly disagreed. On question 2, 
88.8% of the respondents either agreed or strongly agreed 
with the suggestion that FS should be categorized into the 
primary and secondary types; 8.4% either disagreed or 
strongly disagreed. Question 3 was about the suggested 
definition of limitation of motion in FS: 69% either agreed 
or strongly agreed.

Classification of FS 
Question 4 asked whether FS in patients with systemic 
disease (thyroid disease or hyperlipidemia) should be con-

sidered secondary: 43.7% of the respondents either agreed 
or strongly agreed and 36.6% either disagreed or strongly 
disagreed. Question 5 asked whether FS in patients with 
diabetes should be considered secondary: 45.0% either 
agreed or strongly agreed and 40.9% either disagreed or 
strongly disagreed. Question 6 asked whether FS after 
overuse (repeated use in job or hobby) or minor trauma 
(strain, sprain, or contusion around the shoulder) should 
be regarded as primary: 67.6% either agreed or strongly 
agreed.

Diagnosis of FS 
On questions 7 and 8, 71.9% either agreed or strongly 
agreed with using plain radiographs for diagnosis and 
64.8% either agreed or strongly agreed with using ultra-
sonography. However, on question 9, only 36.5% either 
agreed or strongly agreed with using magnetic resonance 
imaging (MRI).

Treatment of FS 
On question 10, 47.9% either agreed or strongly agreed 
that factors such as the type or dose of local anesthesia or 
the volume of normal saline, not the dose of corticoste-
roid, affect the outcome; 33.8% either disagreed or strongly 
disagreed. On question 11, 70.5% either agreed or strongly 
agreed that an image-guided technique is necessary for 
intra-articular corticosteroid injection. On question 12 
about the frequency of intra-articular corticosteroid injec-

Table 2. Agreement on the Proper Treatment at Each Stage of Frozen Shoulder (Q16–Q18)

Treatment Q16. Stage I (freezing) Q17. Stage II (frozen) Q18. Stage III (thawing)

Education  70 (98.6)  69 (97.2) 70 (98.6)

Supervised neglect  53 (74.7)  52 (73.2) 60 (84.5)

Nonsteroidal anti-inflammatory drug  69 (97.2)  67 (94.4) 61 (85.9)

Oral corticosteroid medication  29 (40.9) 27 (38) 21 (29.6)

Intra-articular corticosteroid injection  51(71.8)  54 (76.1) 37 (52.1)

Subacromial corticosteroid injection  45 (63.4)  40 (56.3) 32 (45.1)

Hydrodilation 5 (7)  16 (22.5)  8 (11.3)

Manipulation under anesthesia  4 (5.6)  36 (50.7) 19 (26.8)

Arthroscopic capsular release  4 (5.6)  37 (52.1) 19 (26.8)

Stretching exercise 63 (88.7)  69 (97.2) 68 (95.8)

Muscle strengthening exercise 10 (14.1)  15 (21.1) 32 (45.1)

Thermoelectric therapy 38 (53.5)  41 (57.8) 37 (52.1)

Values are presented as number (%).
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tions in a single patient, 9.9% responded not necessary; 
62.0%, once; 19.7%, twice; 7.0%, three times; and one re-
spondent (1.4%), four times or more.

Questions 16 through 18 were about the propriety of 
12 specific treatments including nonoperative and opera-
tive strategies in each stage of FS (stage I, freezing; stage II, 
frozen; stage III, thawing). The responses are summarized 
in Table 2. In treatment of FS stage I, II, and III, the need 
for education was identified by 98.6%, 97.2%, and 98.6% 
of the respondents, respectively; 97.2%, 94.4%, and 85.9% 
agreed with using NSAIDs; 71.8%, 76.1%, and 52.1% 
agreed with using intra-articular corticosteroid injection; 
and 88.7%, 97.2%, and 95.8% agreed with using stretching 
exercise.

Prognosis of FS 
On question 13, 63.4% of the respondents either agreed or 
strongly agreed that intra-articular corticosteroid injection 
can reduce duration of FS. Question 14 asked whether 
patients with diabetes are predicted to have poor prog-
nosis after conservative treatment: 62.0% either agreed 
or strongly agreed, whereas 29.6% either disagreed or 
strongly disagreed with this statement. Question 15 was 
about the percentage of patients who did not respond 
well to conservative treatment in clinical practice: 45.1% 
responded < 5%; 32.4%, 5%–10%; 9.9%, 11%–20%; 8.4%, 
21%–30%; and 4.2%, > 30% (Fig. 1). 

DISCUSSION

Our study revealed that there is a general consensus 
among Korean shoulder specialists on the definition and 
treatment of FS, but not on the classification of FS. Most 

respondents agreed with the propriety of education, su-
pervised neglect, NSAIDs, intra-articular corticosteroid 
injection, and stretching exercise in treatment at each stage 
of FS. Among the respondents, 22.5% answered that more 
than 10% of their patients with FS did not respond to con-
servative treatment. 

Recent reports have shown a general consensus 
on the definition of FS.6,12,13,17) In a consensus study by 
Zuckerman and Rokito,6) 82% of the respondents either 
agreed or strongly agreed with the proposed definition 
of FS, and 85% either agreed or strongly agreed with the 
categorization of FS into the primary and secondary types. 
The results of our survey study are consistent with those of 
Zuckerman and Rokito. In our study, 84.5% either agreed 
or strongly agreed with the suggested definition of FS 
(question 1), and 88.8% either agreed or strongly agreed 
that FS should be categorized into the primary and sec-
ondary types (question 2). Several studies suggested that 
FS diagnosed after trauma should be classified as second-
ary and can be attributed to the result of synovitis with 
fibrotic cascades.8,14,21) However, in our study, 67.6% of 
respondents agreed with regarding FS after minor trauma 
or overuse as primary FS, possibly because of confusion 
in the definitions of trauma, minor trauma, and overuse, 
which may affect the assignment of disease category. 

Unlike the definition of FS, the classification of FS 
appears to be controversial. Zuckerman and Rokito6) asked 
ASES members, “Is the division of secondary types of FS 
into intrinsic, extrinsic, and systemic appropriate?” and 
66% either agreed or strongly agreed. Our study revealed 
the lack of consensus about questions 4 (“Do you think 
that FS diagnosed in patients with systemic disease such 
as thyroid disease or hyperlipidemia should be considered 
secondary FS?”) and 5 (“Do you think that FS diagnosed 
in patients with diabetes should be considered second-
ary?”). On question 4, 43.7% either agreed or strongly 
agreed and 36.6% either disagreed or strongly disagreed. 
This question had the highest no opinion responses (19.7% 
of the respondents). On question 5, 45.0% either agreed 
or strongly agreed and 40.9% either disagreed or strongly 
disagreed. Griesser et al.12) systematically reviewed stud-
ies on primary FS in patients with diabetes and concluded 
that diabetes is a poor prognostic factor for FS. However, 
Zuckerman and Rokito6) suggested that FS in patients with 
systemic diseases such as diabetes or thyroid disease is 
secondary. Furthermore, there is a point of view that FS in 
patients with diabetes should be classified separately from 
primary or secondary FS.16) Whether FS in patients with 
systemic disease should be considered as a subclass of sec-
ondary FS appears to be controversial. A new or modified 
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classification of FS seems to be needed to achieve a con-
sensus.

In patients with FS, radiographic studies including 
plain radiography, arthrography, ultrasonography, or MRI 
are used to exclude other causes of shoulder pain and can 
be complementary in the diagnosis.13) In our study, most 
shoulder specialists agreed with using plain radiography 
(71.9%) and ultrasonography (64.8%) but fewer respon-
dents agreed with using MRI (36.5%) in the diagnosis of 
FS. These results demonstrate that shoulder specialists can 
diagnose FS through clinical presentation and minimum 
radiologic examination. 

The treatment of FS remains controversial because 
the level of evidence for various treatments is limited.13) 
Controlled prospective studies are difficult to design and 
perform because of controversies in the definition, classifi-
cation, diagnosis, and stages of FS. Kwaees and Charalam-
bous20) reported a survey of FS treatment by 88 members 
of the British Elbow and Shoulder Society. The agreement 
was 67.8% for physiotherapy and 54% for corticosteroid 
injection used for treatment of stage II FS. The authors 
concluded that the management of FS varies substantially 
among physicians and is largely based on personal expe-
rience and training rather than strong evidence. Yet, we 
found a strong consensus on the proper treatment of FS: 
97.2% agreed on education, 94.4% on NSAIDs, 76.1% on 
intra-articular steroid injection, and 97.2% on stretching 
exercise. Optimizing treatment depends on the recogni-
tion of the clinical stage at presentation because the con-
dition progresses through predictable sequence.14) High-
quality clinical trials should be performed to compare the 
treatment options available to the clinicians.

Since Codman7) stated in 1934 that “even the most 
severe cases recover with or without treatment in about 
2 years” and “recovery is always sure and may be confi-
dently expected,” the perception that the natural history 

of FS is benign and self-resolving within 2 years has been 
overwhelming.1,11) However, clinicians often see patients 
complaining of residual pain and loss of motion even at 2 
years after the onset of the disease.8,9) Several studies sug-
gested that diabetes is a poor prognostic factor for clinical 
outcome after treatment.12,13,17) In our study, 22.5% of the 
respondents answered that more than 10% of the patients 
with FS did not respond to conservative treatment. We 
asked whether patients with FS and diabetes are predicted 
to have poor prognosis after conservative treatment: 62.0% 
either agreed or strongly agreed. High-quality clinical tri-
als would be necessary to evaluate the effectiveness of the 
treatment options and prognosis after treatment in pa-
tients with FS.

Our study has several limitations. First, the number 
of subjects is small. Nevertheless, the response rate was 
relatively high (74.7%) and all respondents were shoulder 
specialists working at residency or fellowship training 
hospitals. Second, our interpretation of the survey results 
might be ambiguous because of no gold-standard cutoff 
percentage for the agreement. In conclusion, this survey 
study revealed a general consensus among shoulder spe-
cialists in the definition and treatment of FS. However, 
classification of FS was found to be controversial. 
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