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Background: Although numerous studies have suggested that frozen shoulder (FS) is a self-limiting
disease with most patients recovering within 2 years, its long-term outcome is still controversial. The
aims of this study were to evaluate the clinical outcomes after conservative treatment for FS and to
determine the predictors of its clinical outcome.
Methods: This study included 234 shoulders of 215 patients who received conservative treatment for FS.
The mean follow-up period was 41.8 months (range 27e117 months). Initial evaluation included de-
mographics, detailed medical history, and clinical assessments of shoulder status. Questionnaires, which
included the Visual Analogue Scale (VAS) pain score, American Shoulder and Elbow Surgeons (ASES)
score, Subjective Shoulder Value (SSV) and satisfaction grading for the current shoulder status were
assessed at the final follow-up.
Results: The mean VAS pain score, ASES score, and SSV significantly improved from 6.7, 37.0, and 40.1% at
the time of initial evaluation to 1.5, 87.6, and 85.0% at the final follow-up evaluation (all p < 0.001).
According to satisfaction grading, the shoulder status at the final follow-up was very satisfied in 101
shoulders (43.2%), satisfied in 68 (29.1%), fair in 37 (15.8%), unsatisfied in 20 (8.5%), and very unsatisfied
in 8 (3.4%). Univariate analysis revealed that gender, diabetes, simultaneous bilateral involvement, overall
bilateral involvement and duration of symptoms were associated with clinical outcomes at the final
follow-up. Multivariate analysis revealed that duration of symptoms (p ¼ 0.002) was an independent risk
factor for unsuccessful outcome.
Conclusions: At the mean follow-up period of 41.8 months, 72.3% of patients revealed subjective satis-
faction for the current shoulder status. Duration of symptoms was an independent risk factor for poor
prognosis.

© 2019 The Japanese Orthopaedic Association. Published by Elsevier B.V. All rights reserved.
1. Introduction

Frozen shoulder (FS) is a common pathologic condition of the
shoulder joint that is characterized by progressive shoulder pain
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and restriction of the range of motion (ROM). FS passes through
three or four stages, which reflect the continuum from inflamma-
tion and fibrosis of the joint capsule to spontaneous resolution of
fibrosis [1]. Since Codman stated in 1934 that “even themost severe
cases recover with or without treatment in about two years” and
“recovery is always sure and may be confidently expected”, the
perception that the natural history of FS is benign and self-
resolving within 2 years has been overwhelming [2]. FS has been
mostly treated with conservative strategies such as supervised
neglect, physiotherapy, non-steroidal anti-inflammatory drugs, and
oral or intra-articular administration of corticosteroids [3e6].
Several studies reported that most patients with FS would
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experience resolution with conservative treatment in a relatively
short period [3,7,8].

Despite the positive consensus on the natural history and con-
servative treatment of FS [2,9,10], clinicians often face patients
complaining of residual pain and loss of motion even 2 years after
the onset of the disease. A few researchers have acknowledged
long-term residual motion restriction and persisting symptoms in
FS [1,11]. We think that the controversy on the natural history and
long-term outcomes of conservative treatment of FS might come
from the differences in the methods of outcome assessment.

Diabetes, age, sex, history of trauma, bilateral involvement,
severity of motion restriction, and duration of symptoms recorded
at the first visit have been thought to be prognostic factors for the
outcome of conservative treatment of FS [8,12e16]. A recent sys-
tematic review by Eljabu et al. reported that diabetes, duration of
symptoms, and bilateral involvement might be prognostic factors
[17]. However, the literature on the prognostic factors for the
conservative treatment of FS is lacking and the level of evidence is
low. It is essential to identify the prognostic factors for successful
management.

The aims of this study were to evaluate the results of conser-
vative treatment from the patient-based outcomes and to deter-
mine the predictors of clinical outcome in FS. We hypothesized that
recovery within 2 years is not always guaranteed in a considerable
number of patients with FS, and that several factors such as dia-
betes, duration of symptoms, and bilateral involvement are related
to poor prognosis.

2. Materials and methods

2.1. Subjects

Approval from our institutional review board was obtained for
this study. We retrospectively identified 372 consecutive shoulders
diagnosed with FS. The inclusion criteria were: (1) shoulder pain
with a limitation of passive motion greater than 30� in two or more
planes of movement and (2) stage II or III FS as defined by Hannafin
and Chiaia [18]. Stage II means the time when the patients present
with severe pain (especially night time pain) with global ROM
limitation, and stage III refers to the time when the patient's pain is
reduced compared to nadir, but the mechanical block becomes
significant [18]. Plain radiography and magnetic resonance imaging
or ultrasonography examinationwere performed to exclude rotator
cuff tears, calcific tendinitis, and osteoarthritis. Exclusion criteria
were: (1) FS secondary to rheumatic diseases, (2) infections, (3)
history of high-energy trauma, (4) previous shoulder or adjacent
region surgeries, (4) cervical radiculopathy, (5) rotator cuff diseases,
(6) osteoarthritis, (7) insufficient medical records on clinical scores
and past medical history.

Follow-up of these patients was performed at a time point �2
years after the symptoms of FS had developed. Of the 372 shoul-
ders, 82 were lost during the follow-up, 25 refused to participate in
this study, 4 were died, and 27 had received an operation for FS. The
remaining 234 shoulders of 215 patients agreed to participate and
responded to a questionnaire at a time point �2 years after
symptom onset. Among 234 shoulder, 217 shoulders received in-
jection therapy at the initial visit. A solution of corti-costeroid and
local anesthetic composed of 40mg of triamcinolone acetonide and
4mL of 1% lidocainewas injected into the glenohumeral joint under
the guidance of real-time ultrasonography. In our clinic, only one
injectionwas permitted. Painkillers were allowed as pro re nata. All
patients were instructed with regard to a home-based exercise
program to increase ROM and were allowed to perform a home-
based exercise three times a day (15 min each round). A home-
based exercise program included pendulum exercises, wall-
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climbing exercises, and gentle range-of-motion exercises with a
bar. During the home exercise program, patients were asked to
refrain from provoking post-mobilization soreness with self-
feedback.

Initial evaluation included demographics, detailed medical his-
tory, and clinical assessments of shoulder status. Medical history
included simultaneous bilateral involvement, previous contra-
lateral involvement, diabetes, thyroid diseases, cancer, stroke, cor-
onary heart diseases, hypertension, and chronic kidney diseases.
Clinical assessments included Visual Analogue Scale (VAS) pain
score, American Shoulder and Elbow Surgeons (ASES) score, and
Subjective Shoulder Value (SSV). Passive ROMs included forward
flexion (FF), abduction (ABD), external rotation (ER) with the arm at
the side, and internal rotation (IR) in the abducted position. At the
final follow-up, evaluations included subsequent contra-lateral
involvement, VAS pain score, ASES score, SSV, and treatment
methods including those in other hospitals, subjective ROM grade
and satisfaction grading for the shoulder status. Subjective ROM
grading, as perceived by the patients, was classified as normal, mild
motion deficit (<25% of previous normal ROM), moderate motion
deficit (25e50%), and severe motion deficit (>50%). For satisfaction
grading for the shoulder status at follow-up, the patients had to
choose one of the five grades as very satisfied, satisfied, fair, un-
satisfied, and very unsatisfied.

2.2. Statistical analysis

Discrimination between successful and unsuccessful groups was
based on satisfaction grading for shoulder status and ASES scores at
the follow-up. Based on subjective outcomes for shoulder status,
we considered ‘very satisfied’ and ‘satisfied’ grades as successful
and the others as unsuccessful. A final ASES score �91.6 was clas-
sified as successful and a score <91.6 as unsuccessful. The final ASES
score 91.6 was the value for the 40th percentile (C-value ¼ 0.761)
and it showed the best discriminatory ability among the 35th, 40th,
and 50th percentiles.

Analysis of variance (ANOVA) was used to compare clinical
scores including VAS pain scores, ASES scores, and SSVs between
the initial visit and final follow-up. The characteristics of the pa-
tients were summarized as the numbers (percentages) for category
variables and as the mean and standard deviation for continuous
variables. Chi-square test and t-test were used to identify signifi-
cant variables in the univariate analysis. A multivariate logistic
regression analysis was performed with variables that were sig-
nificant (p < 0.05) in Chi-square and t-test. p < 0.05 (two sided) was
considered statistically significant. All statistical analyses were
performed using SAS (version 9.4; SAS Institute Inc., Cary, NC, USA).

3. Results

3.1. Patients' characteristics

Table 1 shows demographics and characteristics at the initial
visit. The mean age was 56.7 ± 8.9 years. One hundred forty-three
shoulders (61.1%) were occurred in female and 91 shoulders (38.9%)
in male. The mean duration of symptoms at the first visit was
9.5 ± 12.0 months (range 1e60 months). The mean duration of
symptoms at final follow-up was 41.8 months (range 27e117
months). Nineteen patients (38 shoulders, 16.2%) had simultaneous
bilateral involvement at the first visit. Another 13 patients also had
previous contra-lateral involvement at the first visit or subsequent
contra-lateral involvement during follow-up. The dominant
shoulder was involved in 41% and the right shoulder in 37%.

Patients corresponding to 68 shoulders (29.1%) had diabetes and
patients corresponding to 18 shoulders (7.6%) had thyroid diseases.
ity from ClinicalKey.com.au by Elsevier on May 11, 
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Table 1
Baseline characteristics at first visit.

Demographic data Value

Shoulders (n) 234
Sex (male:female) 91:143
Age (y) 56.7 ± 8.9
BMI (kg/m2) 23.5 ± 3.1
Duration of symptoms (months) at the first visit 9.5 ± 12.0
Simultaneous bilateral involvement 38
Total bilateral involvement 51
Combined diseases
CHD 18
Hypertension 15
Diabetes 68
Thyroid disease 18
Cancer 37
CKD 9
Stroke 18

Values are presented as number or mean ± standard deviation.
BMI body mass index, CHD coronary heart disease, CKD chronic kidney disease.
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217 (92.7%) shoulders received the intra-articular steroid injection
as the first injection at our clinic. 232 shoulders (99.1%) received at
least one corticosteroid injection from the onset to last follow-up.
The mean frequency of injection including ones done at another
hospital was 3.1. Only two shoulders did not receive any injection
treatments.

3.2. Clinical outcomes at �2 years after the onset of symptoms for
FS

There were significant differences in VAS pain scores, ASES
scores, and SSVs (p < 0.001 for all parameters) between the initial
visit and final follow-up (Table 2).

According to satisfaction grading, the shoulder status at the final
follow-upwas very satisfied in 101 shoulders (43.2%), satisfied in 68
(29.1%), fair in 37 (15.8%), unsatisfied in 20 (8.5%), and very un-
satisfied in 8 (3.4%). One hundred sixty-nine shoulders (72.2%)
were included in the successful group and 65 shoulders (27.8%) in
the unsuccessful group. According to the final ASES scores, 141
shoulders (60.3%) were included in the successful group and 93
shoulders (38.7%) in the unsuccessful group. According to ROM
grading, 141 shoulders (60.3%) were normal, 70 (29.9%) had a mild
motion deficit, 18 (7.7%) had amoderate motion deficit, and 5 (2.1%)
had a severe motion deficit. According to VAS score, 47 shoulders
(20.1%) persistent pain � 3 on the VAS score.

3.3. Prognostic factors of final clinical outcomes

Univariate logistic regression analysis of the results of satisfac-
tion grading for shoulder status at the final follow-up revealed that
male (p ¼ 0.044), presence of diabetes (p ¼ 0.009), simultaneous
bilateral involvement (p¼ 0.011), subsequent bilateral involvement
(p ¼ 0.016) and a longer duration of symptoms recorded at the first
visit (p ¼ 0.002) were associated with poor prognostic outcomes
Table 2
Change of clinical outcomes between first visit and final follow-up at over 2 years
after the symptoms of frozen shoulder.

Parameters First visit Final Follow-up p-values

VAS pain score 6.7 ± 1.8 1.5 ± 2.1 <0.001
ASES score 37.0 ± 13.3 87.6 ± 18.0 <0.001
SSV (%) 40.1 ± 14.7 85.0 ± 19.0 <0.001

Values are presented as number or mean ± standard deviation.
VAS Visual Analogue Scale ASES American Shoulder and Elbow Surgeons, SSV Sub-
jective Shoulder Value.
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(Table 3). Multivariate logistic regression analysis revealed that
duration of symptoms at the first visit (odds ratio [OR], 1.048; 95%
confidence interval [CI], 1.018e1.080; p ¼ 0.002) was an indepen-
dent risk factor of unsuccessful outcome in the aspect of satisfac-
tion grading for shoulder status (Table 4). Univariate logistic
regression analysis based on final ASES scores identified the
following factors were associated with poor prognosis: presence of
diabetes (p ¼ 0.040), simultaneous bilateral involvement
(p ¼ 0.012), subsequent bilateral involvement (p ¼ 0.029), and
longer duration of symptoms recorded at the first visit (p < 0.001)
(Table 3). Multivariate logistic regression analysis based on final
ASES scores revealed that duration of symptoms at the first visit
(OR,1.066; 95% CI, 1.027e1.106; p¼ 0.003) was an independent risk
factor of unsuccessful outcome (Table 4).

4. Discussion

The present study evaluated the longitudinal results of conser-
vative treatment from the patient-based outcomes and determined
the predictors of clinical outcomes at a time point �2 years since
the onset of FS. At the mean follow-up period with 41.8 months,
72.3% revealed subjective satisfaction for the current shoulder
status and 39.7% revealed a persistent motion deficit. Diabetes,
male, simultaneity, bilateral involvement and longer duration of
symptoms recorded at the first visit were poor prognostic factors
for the conservative treatment of FS. Longer duration of symptoms
at the first visit was an independent risk factor of poor prognosis.

The natural history or prognosis of conservative treatment in FS
is still controversial due to the shortage of published studies
[1,10,19]. Nevertheless, Codman's optimistic statement about the
natural history of FS has been supported by the experience of many
experts and the results of a few published studies [1,2,19]. Vast-
am€aki et al. reported that 94% of 83 patients with FS restored
normal function and motion without treatment during a follow-up
of 2e24 years [19]. More than half of these patients had mild re-
sidual pain, although about 90% of them had resting pain of �3 on
the VAS score [19]. However, Hand et al. [20] reported that 41% of
223 patients with FS had some ongoing symptoms during a follow-
up of 2e20 years. Shaffer et al. [11] demonstrated that 50% of 62
patients had mild pain after 7 years, and 60% had measurable
motion deficit. The present study demonstrated that 20.1% of 234
shoulders had persistent pain �3 on the VAS score and 39.7% had
persistent motion deficit at a follow-up �2 years after the onset of
symptoms. These results refute the perception that the natural
history of FS is inevitably self-limited within 2 years.

We do not deny that FS is benign and the outcome at follow-up
�2 years after the onset of symptoms of conservative treatment is
good for most patients. However, it is also obvious that some pa-
tients with FS have residual pain and restrictedmotion even 2 years
after the onset. We do not judge the result of this study as different
from those of previous studies, but the previous studies were
exceedingly different from each other. This is variability in the
interpretation of the results by physicians. Optimistic physicians
may not read too much into the residual symptoms, but vigilant
physicians tend to pay excessive attention to them. To define “re-
covery” or “success” for FS is very difficult and there are no stan-
dardized criteria in this aspect. Many researchers selected the range
of motion to define “recovery” [21e23]. For example, “recovery”
was definedwhen the patients regainedmotion towithin 15� of the
contralateral side in forward flexion and external rotation as well as
internal rotation to within 3 spinal levels of the contralateral side
[22]. There have been a few studies to evaluate the natural history
or long-term outcomes of conservative treatment of FS as perceived
by patients [13,19,20]. A patient-based outcome measure offers a
validated subjective status of the patient's symptomswithout a bias
ersity from ClinicalKey.com.au by Elsevier on May 11, 
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Table 3
Results of univariate analysis of selective variables for prognostic factors of conservative treatment according to satisfaction grading for shoulder status and ASES scores.

Parameters Satisfaction grading for shoulder status ASES scores

Successful Unsuccessful p-values Successful Unsuccessful p-values

Shoulders (n) 169 65 141 93
Sex (male:female) 59:110 32:33 0.044a 52:89 39:54 0.438
Age (y) 56.8 ± 8.9 56.2 ± 9.1 0.623 56.9 ± 8.5 56.3 ± 9.6 0.619
BMI (kg/m2) 23.4 ± 3.1 23.6 ± 3.2 0.709 23.2 ± 2.9 23.8 ± 3.3 0.149
Duration of symptoms (months) 7.4 ± 7.1 15.1 ± 18.7 0.002a 7.1 ± 7.3 13.2 ± 16.2 <0.001a

Dominance (dominant:nondominant) 77:92 37:28 0.144 67:74 47:46 0.651
Simultaneity (bilateral:unilateral) 21:148 17:48 0.011a 16:125 22:71 0.012a

Bilaterality (bilateral:unilateral) 30:139 21:44 0.016a 24:117 27:66 0.029a

Initial VAS pain score 6.7 ± 1.8 6.7 ± 2.0 0.971 6.5 ± 1.8 6.9 ± 1.8 0.226
Initial SSV (%) 40.3 ± 14.7 39.5 ± 15.0 0.743 41.3 ± 14.6 38.2 ± 14.8 0.119
Initial ASES score 37.6 ± 12.8 35.3 ± 14.2 0.221 38.0 ± 12.8 35.4 ± 13.9 0.140
Initial FF (degree) 121.3 ± 27.6 118.7 ± 25.7 0.528 120.5 ± 27.8 120.7 ± 26.1 0.959
Initial ABD (degree) 104.9 ± 34.0 98.2 ± 27.3 0.134 105.2 ± 32.5 99.8 ± 32.3 0.223
Initial ER (degree) 36.8 ± 14.6 36.6 ± 14.2 0.931 36.4 ± 14.3 37.2 ± 14.7 0.675
Initial IR score 16.3 ± 2.5 15.7 ± 3.0 0.119 16.2 ± 2.6 16.1 ± 2.7 0.766
Combined diseases
CHD (presence:absence) 11:158 7:58 0.273 8:133 10:83 0.153
Hypertension (presence:absence) 39:130 19:46 0.329 37:104 21:72 0.526
Diabetes (presence:absence) 41:128 27:38 0.009a 34:107 34:59 0.040a

Thyroid disease (presence:absence) 16:153 2:63 0.100 11:1430 7:86 0.936
Cancer (presence:absence) 26:143 11:54 0.773 24:117 13:80 0.532
CKD (presence:absence) 5:164 4:61 0.255 3:138 6:87 0.161
Stroke (presence:absence) 12:157 6:59 0.584 13:128 5:88 0.280

Values are presented as number or mean ± standard deviation.
BMI body mass index, VAS visual analogue scale, ASES American Shoulder and Elbow Surgeons, SSV subjective shoulder value, FF forward flexion, ABD abduction, ER external
rotation, IR internal rotation, CHD coronary heart disease, CKD chronic kidney disease.

a Statistically significant.

Table 4
Results of multivariate analysis of selective variables for prognostic factors of conservative treatment according to satisfaction grading for shoulder status and ASES scores.

Parameters Satisfaction grading for shoulder status ASES scores

p-values OR 95% CI p-values OR 95% CI

Sex 0.066 1.799 0.961e3.366 NA NA NA
Duration of symptoms 0.002a 1.048 1.018e1.080 0.003a 1.066 1.027e1.106
Simultaneity 0.656 1.419 0.304e6.627 0.455 1.706 0.420e6.932
Bilaterality 0.911 1.082 0.269e4.348 0.942 1.046 0.308e3.557
Diabetes 0.457 1.304 0.648e2.625 0.360 1.348 0.711e2.555

OR odds ratio, CI confidence interval, NA not applicable.
a Statistically significant.
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introduced by the clinician, although it does not give an objective
measurement of the ROM. Regardless of whether FS symptoms
would be resolved in the future, the patient might want to receive
management for the residual current discomfort. There is no
consensus on how to manage chronic residual pain and scap-
ulohumeral dysfunction in patients with FS for �2 years since the
onset. Clinicians should respect the residual discomfort and try to
seek a consensus, especially for patients with poor prognosis.

In the present study, the duration of symptoms at the first visit
was a major independent risk factor for poor prognosis at a time
point �2 years after the onset of symptoms as perceived by the
patients. The earlier the patients received conservative treatments
including intra-articular corticosteroid injection and stretching
exercise, the higher was the chance of satisfactory subjective
shoulder status. Although there is some controversy regarding the
long-term effects of intra-articular corticosteroid injection in FS,
some researchers have suggested that it might have chemical
ablation effect on the inflamed synovium to inhibit capsular fibrosis
and accelerate of functional recovery [12,18]. Because the partici-
pants received both intra-articualr steroid injection and a home-
based exercise program and many patients received another in-
jections at another hospital, we could not conclude whether home-
based exercise or peri-shoulder steroid injection is more effective
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for the treatment of FS. However, our results support the point of
view that the early conservative treatments including intra-
articular corticosteroid injection and stretching exercise could
modify the disease course of FS.

Many studies reported that diabetes is strongly associated with
FS and the patients with diabetes respond poorly to conservative
treatment, thereby necessitating manipulation under anesthesia or
surgical release [21,24e26]. It has been debated whether the
development of FS in patients with diabetes should be classified as
primary idiopathic or secondary stiff shoulder [27,28]. It has been
postulated that chondrogenic changes and a faster-rate of collagen
glycosylation and cross-linking of collagen in diabetic FS might be
related to worse prognosis [29,30]. If so, do some cases of FS in
diabetic patients have different pathogenesis from FS and is long-
standing recalcitrant FS in diabetes a different disease entity from
FS with diabetes? Many clinicians experience that some diabetic
patients with FS have a monophasic clinical course resembling
typical FS, whereas other diabetic patients have a polyphasic or
longstanding continuous course similar to that of inflammatory
arthropathy or degenerative arthritis. Owing to the ambiguity of
diabetic FS, it has been classified as either primary or secondary
depending on the classifier's opinion. Future research is necessary
to clarify whether diabetic FS has different forms and whether
ity from ClinicalKey.com.au by Elsevier on May 11, 
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different treatment strategies should be applied according to the
subtypes of diabetic FS.

There are several weaknesses in this study. First, it was designed
retrospectively. Second, we judged the success and prognostic
factors of conservative treatment depending on subjective satis-
faction grading; the use of this method has not been validated.
Nevertheless, we believe that it is valuable to evaluate the long-
term outcome and prognostic factors of conservative treatment
from the perspective of patient's satisfaction. Third, the rate of
follow-up loss was high. Fourth, the compliance of the exercise
protocol was not checked, even though exercise could be a prog-
nostic factor. Thus, we could not conclude whether home-based
exercise or steroid injection is more effective for the treatment of
frozen shoulder. However, our study has several strengths. Final
follow-up was relatively homogenous with mean 41.8 months. We
tried to differentiate FS from mimicking conditions. The diagnosis
of FS was based on physical examination as well as imaging mo-
dalities such as magnetic resonance imaging or ultrasonography.

In conclusion, the concept that recovery of FS is always guar-
anteed has been considered a golden rule, but the present study,
which used a patient-based outcome measure, demonstrated that
27.7% of patients with FS were not satisfied with the status of their
shoulders at a time point �2 years after the onset of symptoms.
Diabetes, male, simultaneity, bilateral involvement, and longer
duration of symptoms were suggestive of poor prognostic factors.
Duration of symptoms was an independent risk factor for unsuc-
cessful outcome.
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