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SUMMARY
Objective. The objective of this work was to evaluate the effectiveness of physiotherapy in 
individuals affected by primary or idiopathic frozen shoulder, considering only studies that 
employed a randomized controlled trial.
Methods. A systematic review and meta-analysis were carried out according to PRISMA 
guidelines. Three bibliographic databases were searched: MEDLINE, Cochrane Library 
and PEDro. The minimum prerequisites for papers to be included in the systematic review 
were that they had to (a) employ a randomized controlled trial; (b) be published in English 
or Italian language. The studies were evaluated according to Cochrane Collaboration’s tool 
for assessing risk of bias and Jadad scale.  
Results. Twelve studies in systematic review and nine studies in meta-analysis were included.
Conclusions. Frozen shoulder is a condition whose therapeutic targets could change due 
to symptoms and stage. Rehabilitation program, particularly end-range mobilization tech-
niques and therapeutic exercise are the most effective in reducing pain and increasing func-
tion in sub-acute phases.
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INTRODUCTION
Frozen shoulder is a condition characterized by sponta-
neous onset of pain, ROM restriction, stiffness and limita-
tion of glenohumeral joint (1-5). Also defined adhesive 
capsulitis, it is an unknown etiology disorder (primary or 
idiopathic frozen shoulder); when it is associated with trau-
mas or systemic diseases, such as diabetes mellitus II type, 
thyroid diseases, rheumatoid arthritis etc., it is defined 
secondary frozen shoulder. It has an estimated incidence of 
3% to 5%, particularly in females, with a high prevalence 
in 40 to 60 aged population and an incidence of 20% in 
diabetes mellitus affected population (6-7).

The term “frozen shoulder” was introduced in 1934 by 
Coldman, although in 1872 Duplay had already defined 
this disorder as scapulohumeral periarthritis; the term 
adhesive capsulitis was introduced by Naviesar in 1947 
(8). There is no preference for handedness; rarely it occurs 
simultaneously bilaterally, sometimes it is reported to occur 
sequentially bilaterally (6), while very rarely it occur more 
times the same side unless there is a history of traumas or 
specific disease that could relapse (2,9). The right physio-
pathologic mechanism is not yet well-understood, but it is 
reported to be a chronic inflammatory process of synovi-
um and soft tissue followed by a fibrotic picture similar to 
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Dupuytren’s disease, due to the rise of collagen formation, 
myofibroblasts and fibroplasias (10); some arthroscop-
ic and histologic studies have shown that the condition is 
caused by a glenohumeral capsule contracture, particularly 
of the coracohumeral ligament within the rotator interval 
(9). Another theory tells that if the immobilization due to 
injury and pain is kept up longer than necessary, it may lead 
to learned non-use, loss of cortical representation and then 
stiffness and pain (11).
Early diagnosis is not easy: the first symptom is the onset of 
a nocturnal and daily pain causing restriction in function 
and daily activities (1-3,5); there is a loss of both passive 
and active movements, particularly a loss of more than 30° 
in passive external rotation (2); there is weakness of supra-
spinatus muscle and long head biceps lack of flexibility 
which cause limitation in abduction (12-14). In this patho-
logic mechanism the capsule does not become adhered to 
the humerus, but the contracted capsule holds the humer-
al head tightly against the glenoid fossa, causing a progres-
sive loss of the physiological movements (15). Based on this 
and on the absence of a significant correlation between joint 
space capacity and restricted ROM, some authors reported 
that tightness of capsule and soft tissues around bring to a 
proportional motion restriction, more in external rotation 
than internal rotation (38). Many authors divide the natu-
ral course of the disease in three stages (1-3,6,12,13,16,17): 
stage I (freezing or painful stage) of 3-9 months, charac-
terized by pain and progressive reduction of function and 
joint mobility; stage II (frozen stage) of 4-12 months which 
may not lead to increased pain but to a strong limitation of 
movements and ROM particularly external rotation, fron-
tal flexion and abduction; stage III (thawing stage) of 12-42 
months characterized by a progressive rise and recovery of 
movements and ROM. 
Other authors (18) reported four stages based on the 
arthroscopic course. Even if frozen shoulder is reported 
to have a spontaneous resolution within 2-3 years, some 
individuals could have persistent symptoms and stiffness 
beyond three years (20) and sometimes persistent disability 
(15,19,20).
The best treatment approach in this disease is largely 
unclear and discussed; many operative and non-operative 
options are reported (21). Among the operative ones, the 
arthroscopic capsular release is considered a safe procedure 
that bring a fast improvement in symptoms, then manipu-
lation under anesthesia (MUA) is considered a efficacious 
treatment with a iatrogenic damage risk such as fractures, 
brachial plexus injuries, rotator cuff tears, labral tears and 
gleno-humeral dislocation. 
Among the non operative options we report hydrodilation, 
a technique involving the injection of a local anesthetic into 

the capsule at a pressure high enough to distend and stretch 
the joint capsule, the steroid injection, oral therapy (particu-
larly NSAID) and physiotherapy. 
The objective of this work was to evaluate the effective-
ness of physiotherapy in individuals affected by primary or 
idiopathic frozen shoulder, considering only studies that 
employed a randomized controlled trial.

MATERIALS AND METHODS

Search strategy
For this review were considered only qualitatively signifi-
cant studies. Therefore, only Randomized Control Trials 
(RCTs) were included, meaning only those studies that 
involve the random assignment of participants to two types 
of treatment, one experimental and one control. 
The minimal prerequisites for papers to be included in the 
systematic review and meta-analysis were that they had to 
(a) employ a randomized controlled trial (RCT); (b) be 
published in English or Italian.
A PRISMA checklist was used to carry out the review. 
This work was developed through systematic review and 
meta-analysis. Three electronic databases were searched: 
MEDLINE, Cochrane Library, and PEDro. The bibli-
ographical search was performed with no temporal limita-
tions. The following keywords were used: MEDLINE/
Cochrane Library: “Frozen Shoulder” (Mesh) OR “Adhe-
sive Capsulitis”; (treatment) OR (exercise) OR (pain) OR 
(rehabilitation) OR (physiotherapy) OR (treatment rehabil-
itation) OR (rehabilitation treatment) OR (physiotherapy 
treatment) OR (treatment physiotherapy); PEDro: “Frozen 
Shoulder” OR “Adhesive Capsulitis”.

Study selection and quality assessment
The study focused on adults (> 18 aged) with primary or 
idiopathic frozen shoulder or other disease with same clin-
ical picture also named. The research has been oriented 
towards physiotherapy treatments, carried out either indi-
vidually or in group, aimed at reducing symptoms and 
signs associated with frozen shoulder. We excluded stud-
ies focused on other medical therapy interventions (eg: oral 
therapy, steroid injections, surgery, MUA, hydrodylation) 
and studies focused exclusively on instrumental electronic 
therapy (eg. LLLT, diathermy, shockwave, ultrasounds). 
Two authors independently researched the articles using the 
search terms and independently screened titles and abstracts 
according to the eligibility criteria to select relevant studies.
The quality of the included studies was assessed by using 
Cochrane Collaboration’s tool for assessing risk of bias 
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by RevMan and Jadad scale by giving each article a score 
between 0 and 5 points.

Statistical analysis
We performed a meta-analysis using Review Manager 
software (RevMan, the Cochrane Collaboration). The 
mean difference (MD) was used as the effect size for 
continuous outcomes. A fixed-effect model was used, 
as we expected a fixed effect-size from the studies. The 
overall effect sizes were calculated based on the pooled 
proportions and 95% confidence intervals (CIs). The 
differences between the studies were calculated through 
the overall effect size (Z), with a statistical significance 
threshold of p <0.05. The data used for statistical anal-
ysis were divided according to two points in time: first 
we considered the post-treatment included in the first 
6 weeks (0-6 weeks) and then the results obtained at 
follow-up included in some specific ranges: 6-12 weeks, 
12-26 weeks, 26-52 weeks, 52-104 weeks. 

OUTCOME MEASURES
The primary outcomes of interest included y VAS, (visual 
analogic scale for pain), DASH score (Disability of Arm, 
Shoulder and Hand score), SPADI (Shoulder Pain and 
Disability index) and functioning assessed by Constant 
Score and ROM collected both the post-treatment outcome 
at 6 weeks and the follow-up outcome creating some ranges 
till two years follow-up.

RESULTS

Search results
The study selection process is diagrammed in figure 1. Total 
number of articles retrieved from MEDLINE, Cochrane, 
and PEDro was 651. We excluded 584 articles after remov-
ing duplicates and reading the titles and abstracts. Of the 
remaining 67 articles, after reading full-text only 12 were 
included. These twelve studies were all RCTs published in 
English language and they all met the eligibility criteria.

Figure 1. Flow-chart.
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CHARACTERISTICS OF INCLUDED STUDIES
A summary of included studies is shown in table I. For each 
study we analyzed the following items: sample size, mean 
age of participants and genre, mean duration of symp-
toms, intervention, type and dosage of treatment for both 
the study and the control group, follow-up, outcomes, and 
Jadad score.
The twelve studies were published from 2009 to 2017 and 
included 568 patients: 248 were male and 320 were female. 
The mean age across all participants was 51,5.
Çelik e Mutlu (22) investigated the effectiveness of some 
mobilization techniques plus stretching and home exercis-
es for six weeks (eighteen sessions) in thirty patients; mobi-
lization techniques consist of low grade (I or II) rhythmic 
oscillations at resting position in every direction for the 
first two weeks and high-grade oscillations (III or IV) in 
end range of motion depending on the level of tolerance 
during the other weeks. The authors found that joint mobi-
lizations with stretching are more effective than stretching 
alone in improving abduction, external rotation and func-
tion (CONSTANT SCORE) till one year follow-up.
Dundar et al. (23) recruited fifty-seven patients for twenty 
sessions in four weeks and studied the effectiveness of a one 
hour passive continuous motion (CPM) daily treatment in 
the experimental group; the other group had a convention-
al physiotherapy treatment with stretching and supervised 
exercises; both groups also had home exercises. They found 
in weeks 4 and 12 significant improvements in all parame-
ters for both groups; however the results showed that CPM 
treatment provides better pain control (VAS and SPADI) at 
four and twelve weeks than conventional physiotherapy, but 
no superiority considering function (Constant Score) and 
ROM.
Gutiérrez et al. (24) applied in 57 patients high-degree joint 
mobilization techniques in posterior slide in the end range 
of available motion after cycle ergometer in the experimen-
tal group, and conventional physiotherapy program consist-
ing of ultrasound and classic exercises in the control group. 
The authors found that gleno-humeral posterior mobili-
zation after cycle ergometer training provides significant 
improvement compared with conventional treatment in 
short period pain (VAS), function (CONSTANT SCORE) 
and particularly in external rotation (ROM). No follow-up 
was given; besides the authors underlined the cost/effec-
tiveness difference between the two treatments, favorable to 
experimental group.
Ibrahim et al. (25) investigated the efficacy of a static 
progressive stretch device in sixty patients for four weeks 
and twelve sessions; the device had to be worn 30 minutes 
daily, one time in the first week, twice a day in the second 

and third week, three times a day in the fourth week. Both 
groups also had a conventional treatment consisting of 
heat packs and manual therapy. Results showed significant 
differences in favour of the experimental group in mobility 
(ROM in active and passive abduction, external rotation) 
and disability (DASH) in every follow-up; in pain (VAS) 
they found significant differences at one year follow-up. 
The authors concluded recommending that static progres-
sive stretch devices should be added to the traditional ther-
apy regimen.
Other authors (26) evaluated the same patients of the 
previous study in a two years follow up (104 weeks): they 
confirmed significant differences favour to the experimental 
group in mobility and disability (DASH), however clinical 
differences in favour of control group were found in pain 
(VAS) at two year follow-up. They noticed worse values for 
pain in SPS group probably because patients had assiduous-
ly started using again the affected arm in daily and sports 
activities, reasonably exacerbating pain.
Kumar et al. (27) investigated Maitland’s mobilization tech-
niques plus supervised exercises program as Codman exer-
cises and stretching on forty patients during a four weeks 
period. Mobilizations (in twelve sessions) consisted in 5 sets 
of passive oscillatory movements of 2/3 glides per second for 
30 second in caudal and posterior-anterior glides. Control 
group had only supervised exercises program (in twenty 
sessions). Although no follow-up was given, at four weeks 
both groups showed statistically significant improvement in 
all outcomes considered (ROM, SPADI, VAS). 
Furthermore, the differences between experimental group 
and control group was statistically significant in favour of 
the first one in all parameters, concluding that Maitland’s 
mobilization techniques should be added to a supervised 
exercise program. 
Russel et al. (9) divided seventy-five patients in three groups 
for six weeks: every group had home exercises, one group 
also had exercises in a supervised group made up by twelve 
stations twice a week, and another group had an individual 
multimodal physiotherapy depending on individual disease 
levels always twice a week. For this study, 6 months and 1 
year follow-up were available: all groups demonstrated 
significant improvement, however exercise class group and 
individual multimodal physiotherapy group showed signif-
icant differences compared with home exercise group in 
function (CONSTANT SCORE and OXFORD SHOUL-
DER SCORE), in forward elevation and external rotation 
and in anxiety and disability outcomes (HADS). Between 
exercise class group and individual multimodal physiother-
apy there were significant differences favour to the first one 
in function but not in anxiety and depression and range 
of motion, concluding that a group exercise class provides 
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superior outcomes in relieving the signs and symptoms of 
frozen shoulder, but standard multimodal physiotherapy is 
a good alternative significantly better than exercise at home.
Yang et al. (28) divided their thirty-two patients in three 
groups according on whether the following criteria were 
achieved or not: 8° of scapular posterior tipping, 97° of 
humeral elevation, 39° of humeral external rotation during 
arm elevation. Subjects with larger shoulder kinematics in all 
3 criteria were assigned to the control group, other subjects 
were randomly allocated in criteria-control group and crite-
ria-intervention group The first two groups had the same 
standardized treatment approach: passive mid-range mobi-
lization (MRM) techniques, stretching, physical modalities 
(ultrasound, shortwave diathermy and/or electrotherapy) 
and exercises; the criteria-intervention group received in 
addition to standardized treatment a specific one including 
end-range mobilization (ERM) techniques as described by 
Maitland at high grade (IV) in various directions and scap-
ular mobilization.
The authors evaluated at 4 and 8 weeks (16 session) the 
following outcomes: ROM (internal and external rota-
tion and abduction), disability (FLEX-SF) and shoulder 
complex kinematics through the FASTRAK motion analy-
sis system. The final results showed that end-range intensive 
grade IV mobilization techniques combined with scapula 
mobilization techniques can be given to patients with some 
specific restriction criteria as less than 8° of scapular poste-
rior tipping, 97° of humeral elevation, 39° of humeral exter-
nal rotation during arm elevation.
Rawat et al. (29) studied a rotator cuff strengthening exercis-
es protocol dividing their fourty-two patients in two groups: 
both groups had a treatment of mobilization techniques 
and transcutaneous electrical nerve stimulation (TENS), 
then the experimental group had strengthening of rotator 
cuff muscles including isometric and isotonic exercises. 
Although no follow-up was available, after twelve sessions 
and four weeks both groups showed improvement in pain 
(VAS), disability and function (SPADI and PSFS), mobil-
ity (ROM in flexion, abduction and internal and external 
rotation) and in secondary outcome (strength of rotator cuff 
muscles measured with handheld dynamometer). However, 
the analysis between two groups showed significant differ-
ences favour to experimental group in all parameters except 
forward flexion. 
Akbas et al. (30) investigated the role of PNF exercises for 
scapula and arm in addition to home exercises in thirty-six 
patient. Both groups also received heat packs and ultrasound 
before their three weeks treatment (fifteen sessions). Specif-
ic PNF exercises consisted in D2F pattern and “hold-relax” 
technique for the upper arm and “repeated stretch tech-
nique” for the scapula. After treatment there were better 

significant differences in experimental group in night and 
activity pain (VAS), pain in Shoulder Pain and Disability 
Index (SPADI) and mobility in flexion and abduction, not 
in external and internal rotation. 
Balci et al. (31) recruited and randomly allocated fifty-three 
patients in three groups: control group had a one hour stan-
dard treatment (TENS, ultrasound and heat packs), then a 
PNF group had in addition some PNF exercises consisting 
in scapular “hold-relax” technique, while a classic exercise 
group had in addition supervised stretching and strength-
ening exercises. They evaluated results after just one session 
and no follow up was available. Results showed immediate 
improvement in function (SST) and ROM in both experi-
mental groups, improvement in pain (VAS) in PNF group 
and control group; no group showed good results in scapu-
la-humeral kinematic (LSST) (table 1).

TRIAL QUALITY
The Cochrane collaboration’s tool for assessing risk of 
bias was used to assess risk of bias of each study (figure 2). 
Except two studies, all articles received high risk in blinding 
and personnel (performance bias) due to the nature of treat-
ment; some articles was assigned high risk in selection bias 
due to not right allocation concealment, and high risk or 
unclear risk in blinding outcome assessment (detection 
bias) because a missing of adequate description of blinding 
assessment. We also used Jadad scale to assess the quality 
of included studies. Five articles had a Jadad score of two 
points (8,23,27,30,31), five had three points (9,22,24,28,29) 
and two had five points (25,26). The main problems of the 
articles who received a low score according to Jadad scale 
were the impossibility of a double blind study due to nature 
of treatment, inadequate description of dropout and with-
draws and inadequate randomization method. The quality 
assessments were initially completed by a single reviewer 
and then checked for accuracy by one other reviewer.

META-ANALYSIS OF PRIMARY OUTCOMES
Data from VAS, DASH score, SPADI, Constant Score and 
ROM were included in the meta-analysis.
Effectiveness of physiotherapy in pain assessed by VAS 
(figure 6). Pain was assessed by Visual Analogue Scale 
(VAS) with a 0-10 scale at rest or post-treatment significant 
results were found in experimental groups (0-6 weeks: MD 
-0.36 (-0.54, -0.18) p < 0,0001, 6-12 weeks: MD -0.75 (-1.04, 
-0.46) p < 0,0001, 12-26 weeks: MD -1.63 (-2.08, -1.19) p < 
0,00001, 26-52 weeks: MD -2.03 (-2.6, -1.46), p < 0,0001). 
Statistical heterogeneity was found at 0-6 weeks follow-up 
(I2 = 84%) but no in other follow-up (I2 = 0%).
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Figure 2. Risk of bias graph: 
review authors’ judgements 
about each risk of bias item 
presented as percentages 
across all included studies.

Figure 3. Forest plot. Outcome: Vas at rest/ post treatment. 

Figura 4. Forest plot. Outcome: Spadi.
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The Effectiveness of Physiotherapy in Idiopathic or Primary Frozen Shoulder: a Systematic Review and Meta-Analysis 

EFFECTIVENESS OF PHYSIOTHERAPY 
IN ROM
(Figures 7,8,9,10) Rom was assessed with a goniometry. 
Positive findings favour to experimental interventions have 
been found in ROM in passive abduction with a decrease 
at 6 and 52 weeks (0-6 weeks: MD 22.53 (19.93, 25.12); p < 
0,00001; 6-12 weeks: MD 21.79 (17.44, 26,15), p < 0,00001; 
12-26 weeks: MD 46.43 (41.32, 51.53), p < 0,00001; 26-52 
weeks: MD 44.95 (39.84, 50,06), p < 0,00001) and in ROM 
in active abduction till 52 weeks (0-6 weeks: MD 17.50 
(14.07, 20.92), p < 0,00001; 6-12 weeks: MD 73.87 (69.30, 
78,43), p < 0,00001; 12-26 weeks: MD 94.00 (90.91, 97.09), 
p < 0,00001; 26-52 weeks: MD 94.17 (91.59, 96.74), p < 
0,00001). Moderate statistical heterogeneity was found in 
passive abduction in 0-6 weeks (I2 = 42%), high in 6-12 
weeks (I2 = 94%), in active abduction in 0-6 follow-up (I2 
= 94%) and no heterogeneity in long term follows-up (I2 = 

0%) both passive and active abduction. Considering ROM 
in passive flexion and internal rotation only short term 
comparison was available: the same trend favour to exper-
imental groups was confirmed (passive flexion 0-6 weeks: 
MD 14.15 (10.15, 18.15), p < 0,00001; internal rotation 0-6 
weeks: MD 18.22 (14.69, 21,75), p < 0,00001). High hetero-
geneity was found in flexion (I2 = 91%) and internal rota-
tion (I2 = 86%).
Finally ROM in external rotation was considered: the 
intergroup analysis showed statistically significant results 
in experimental groups in every follow-up (0-6 weeks: 
MD 19.86 (18.07, 21.65) p < 0,00001; 6- weeks: MD 
42.89 (40.86, 44.91), p < 0,00001; 12-26 weeks: MD 
47.30 (44.58, 50.02), p < 0,00001; 26-52 weeks: MD 47.95 
(45.07, 50.83), p < 0,00001). High statistical heterogene-
ity was found in 0-6 weeks follow-up (I2 = 87%) and 6-12 
weeks (I2 = 98%).

Figure 5. Forest plot. Outcome: ROM in passive abduction.
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EFFECTIVENESS OF PHYSIOTHERAPY 
IN DASH SCORE
Statistically significant results were found in experimental 
group in intergroup analysis in every follow-up (0-6 weeks: 
MD -10.01 (-12.14, -7.88), p < 0,00001; 6-12 weeks: MD 
-34.57 (-41.18, -27.96); p < 0,00001, 12-26 weeks: MD 
-47.91 (55.70, 40.12); p < 0,00001, 26-52 weeks: MD -53.81 
(-61.50, -46.12), p < 0,00001). No heterogeneity was found 
(I2 = 0%). 

EFFECTIVENESS OF PHYSIOTHERAPY IN SPADI
SPADI meta-analysis was available only in short term 
follow-up (0-6 weeks) and favour to experimental groups: 
MD -14,42 (-16.76, -12,07), p < 0,0001). High heterogeneity 
was found (I2 = 94%).

EFFECTIVENESS OF PHYSIOTHERAPY 
IN CONSTANT SCORE
Constant score meta-analysis was available only in short 
term follow-up (0-6 weeks) and favour to experimental 
groups: MD 14.46 (11.43, 17.49), p < 0,00001. High hetero-
geneity was found (I2 = 96%). 

DISCUSSION
The frozen shoulder has been the focus of much interest 
in the recent scientific literature (32-39). According to this 
review physiotherapy seems to be recommended in indi-
viduals with primary frozen shoulder. Therapeutic exer-
cise has demonstrated to be an effective option in all 
outcomes reported, from mobility to function and pain 
(9,22-24,27,29,30).

Figure 6. Forest plot. Outcome: ROM in active abduction.
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Figure 7. Forest plot. Outcome: ROM in external rotation.

A lot of articles focused on manual therapy techniques: an 
end-range mobilization technique at high grade (III or IV) 
seems to be effective in improving ROM particularly exter-
nal rotation (8,22,24,27,28). This is in accordance with other 
studies (15,40-42). It may be the reason that a end-range 
mobilization at high grade is oriented not only to restore 
the right joint function but also to stretch all soft contracted 
periarticular structures (24,41).
According to Gutiérrez et al. (24), Johnson (15) evaluated 
some techniques with different glides, finding significant 
differences favour to mobilizations with posterior glide in 
restoring external rotation and function. Also Srikanth et 
al. (43) compared the same mobilization technique in differ-
ent glide: significant differences were found in posterior 
glide group in improving external rotation. Posterior glide 
of movement seems to be effective in stretching the ante-
rior structures of glenohumeral articulation (21,43), which 

normally are tightened and responsible for movement 
restriction specially in external rotation (21,44). 
Considering pain as outcome, Dundar et al. (23) showed that 
continuous passive motion (CPM) seems to bring benefits in 
short period compared to a classic conservative treatment; 
these results are in accordance with Chung et. al. (20) who 
found similar results in a 24 weeks follow-up. Ekim et. al. 
(45) also investigated CPM effectiveness in secondary frozen 
shoulder and found statistically significant improvements. 
It may be that continuous stretching of the shoulder in all 
directions provided by a CPM machine may lead to decrease 
sensitivity of second-order neurons in the dorsal horn. Even-
tually these changes may result in decreased sensitivity to 
painful stimuli or hypoalgesia (23). Further studies with long 
term follow-up are needed. Moreover a part of the literature 
focus its attention in scapulohumeral rhythm: it seems to be 
that shoulder dyskinesia is cause/consequence of an altered 
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scapular mobility and rhythm, particularly some movements 
as posterior tipping and protraction (8,28,46), which could 
lead to wrong compensative patterns (47).
Two studies in this review (8,28) with sample size limits 
found positive effects in short period in function and 
disability adding specific scapular mobilizations to gleno-
humeral mobilizations.

It is to be considered that two articles (25,26) included in 
this meta-analysis were prosecution with each other, so they 
had the same patients and the same data; although their 
inclusion is methodologically correct, we can’t expect these 
results fully believable.

Figure 8. Forest plot. Outcome: ROM in passive abduction.
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Figura 9. Forest plot. Outcome: ROM in active abduction.

STUDY LIMITS
This study has several limitations. First, the number of 
samples was limited for the generalization of the results 
and the number of studies found was not enough to give a 
proper picture of the treatments. A limit of some studies of 
this review was the inclusion of patients in different stages 
of the disease; sometimes the stage disease was not report-
ed (8,22,24,25,27). 
However, many studies reported a mean duration of 
symptoms associated to frozen shoulder or some specific 
restriction criteria. After all frozen shoulder is a condi-
tion characterized by some different stages with specif-
ic characteristics that may influence the right treatment 
approach.

Another limit of some articles (8,24,27-31) was the absence 
of follow-up, so it was not possible to assess long period 
effectiveness.
Due to the physiotherapy intervention in many studies, 
double-blinding was not possible; only two studies (25,26) 
had maximum score according to Jadad scale. Anyway, all 
studies were conducted by physiotherapists, sometimes 
specific competences in specific techniques were required 
(8,22,24,27,28).

CONCLUSIONS
This study was conducted in collaboration with Tor Vergata 
University of Rome, UniCamillus University of Rome and 
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Rehabilitation & Outcome Measures Assessment (ROMA) 
association. The institutes composed the Institutional 
Review Board and have guaranteed ethical standard and 
procedures. In the last years, the research group has dealt 
different validation studies in Italy (48-54).
Rehabilitative treatment has to be considered in individ-
uals affected by frozen shoulder. Physiotherapy demon-
strates effectiveness in sub-acute phases of the disease 
where the primary targets are to avoid and reduce mobil-
ity and movement restrictions (stages II-III); according to 
great part of literature, early phase of the disease is charac-
terized by pain, so other therapeutic options are preferable 
(eg: NSAID, corticosteroid injections).

Mobilization techniques at the end-range of motion in 
addition to therapeutic exercise seems to be recommend-
ed for function, pain and ROM, particularly external 
rotation by posterior glenohumeral mobilization. Further 
studies are needed to investigate effectiveness of contin-
uous passive motion, that may be considered an auxillary 
tool in decreasing pain in short term, and specific scapular 
mobilization (55). 

CONFLICT OF INTERESTS
The authors declare they have no conflict of interests. 

Figure 10. Forest plot. Outcome: ROM in external rotation.



38 Muscles, Ligaments and Tendons Journal 2020;10 (1)

The Effectiveness of Physiotherapy in Idiopathic or Primary Frozen Shoulder: a Systematic Review and Meta-Analysis 

REFERENCES
1. Jacob Isaac Jason, Ganesh Sundaram S, Vengata Subrama-

ni M. Physiotherapy interventions for Adhesive Capsulitis of 
shoulder: a systematic review. International Journal of Physio-
therapy Research. 2015; 3(6): 1318-1325. 

2. Jain TK, Sharma NK.  The effectiveness of physiotherapeutic 
interventions in treatment of frozen shoulder/adhesive capsu-
litis: a systematic review. Journal of Back and Musculoskeletal 
Rehabilitation. 2014; 27(3): 247-273. 

3. Kraal, T., The, B., Boer, R., van den Borne, M. P., Koen-
raadt, K., Goossens, P., & Eygendaal, D. Manipulation under 
anesthesia versus physiotherapy treatment in stage two of a 
frozen shoulder: a study protocol for a randomized controlled 
trial. BMC musculoskeletal disorders. 2017; 18(1): 412. 

4. Page MJ, Green S, Kramer S, Johnston RV, McBain B, Chau 
M, Buchbinder R. Manual therapy and exercise for adhesive 
capsulitis (frozen shoulder). Cochrane Database of Systematic 
Reviews. 2014; 8. Art. No.: CD011275. 

5. Paul A, Rajkumar J, Peter S, et al. Effectiveness of sustained 
stretching of the inferior capsule in the management of a 
frozen shoulder. Clinical orthopaedics and related research. 
2014; 472(7): 2262-2268. 

6. Manske RC, Prohaska D. Diagnosis and management of adhe-
sive capsulitis. Current Reviews in Musculoskeletal Medicine. 
2008; 5: 1–10. 

7. Noten S et al. Efficacy of Different Types of Mobilization Tech-
niques in Patients With Primary Adhesive Capsulitis of the 
Shoulder: A Systematic Review. Archives of Physical Medicine 
and Rehabilitation. 2016; 97(5): 815 – 825. 

8. Sreenivasu K, Paul Daniel VK, Subramanian MB, Sajeevan T. 
Effectiveness of end range mobilization with scapular mobili-
zation in frozen shoulder. International Archives of Integrated 
Medicine. 2016; 3(8): 53-58. 

9. Russel S, Jariwala A, Conlon R, et al. A blinded, randomized, 
controlled trial assessing conservative management strategies 
for frozen shoulder. Journal of Shoulder and Elbow Surgery. 
2014; 23(4): 500-507. 

10. Ali SA, Khan M. Comparison for efficacy of general exercis-
es with and without mobilization therapy for the manage-
ment of adhesive capsulitis of shoulder - An intervention-
al study. Pakistan Journal of Medical Sciences. 2015; 31(6): 
1372-1376. 

11. Horst R., Maicki T., Trabka R. et al. Activity- vs structural-ori-
ented treatment approach for frozen shoulder: a randomized 
controlled trial. Clinical Rehabilitation. 2017; 31: 686-695.

12. Çelik D. Comparison of the outcomes of two different exer-
cise programs on frozen shoulder. Acta Orthopaedica et Trau-
matologica Turcica. 2010; 44(4): 285-292. 

13. Jeyakumar S, Jagatheesan Alagesan, Prathap. Comparative 
Study of Effects of Maitland Technique and Mulligan Tech-
nique in Adhesive Capsulitis of Shoulder. International Jour-
nal of Medical Research and Health Sciences. 2018; 7(5): 
1-10.

14. Vermeulen HM, Rozing PM, Obermann WR, le Cessie S, 
Vlieland TPMV. Comparison of hig-grade and low-grade 
mobilization techniques in the management of adhesive 
capsulitis of the shoulder: Randomized Controlled Trial. Phys-
ical Therapy. 2006; 86(3): 355-368. 

15. Johnson AJ, Godges JJ, Zimmerman GJ, Ounanian LL. The 
effect of anterior versus posterior glide joint mobilization on 
external rotation range of motion in patients with shoulder 
adhesive capsulitis. Journal of Orthopedic & Sports Physical 
Therapy. 2007; 37: 88-99. 

16. Guler-Uysal F, Kozanoglu E. Comparison of the early response 
to two methods of rehabilitation in adhesive capsulitis. Swiss 
Medical Weekly. 2004; 134(23-24): 353-358. 

17. Muhamed Abdulsalam, Arif & Shanmugam, Sukumar & 
Kumar, Dhanesh. Is Position Induced Movement Reeduca-
tion Helpful on Early Functional Recovery in Acute Adhesive 
Capsulitis? A Randomized Controlled Trial. Journal of Clini-
cal and Diagnostic Research. 2018; 12(1): 8-13. 

18. Kelley M, Sha_ er D, Kuhn M, et al.; Shoulder Pain and 
Mobility Deficits: Adhesive Capsulitis Clinical Practice 
Guidelines Linked to the International Classification of 
Functioning, Disability, and Health From the Orthopedic 
Section. Journal of Orthopedic & Sports Physical Therapy. 
2013; 43(5): 280-351. 

19. Buchbinder R, Youd JM, Green S, Stein A, Forbes A, Harris 
A, et al. Efficacy and cost-effectiveness of physiotherapy 
following glenohumeral joint distension for adhesive capsu-
litis: a randomized trial. Arthritis & Rheumatology. 2007; 57: 
1027-37. 

20. Chung, Hoe-Jeong & Kim, Doo-Sup & Seung, Yeo & Lee, 
Dong-Woo & Hong, Kyung-Jin.. The Clinical Results of 
Conservative Treatment of Frozen Shoulder Using Continu-
ous Passive Motion. Clinics in Shoulder and Elbow. 2015; 18: 
217-220. 

21. Uppal HS, Evans JP, Smith C. Frozen shoulder: A systematic 
review of therapeutic options. World Journal of Orthopedics. 
2015; 6(2): 263-268.

22. Çelik D. & Mutlu E. Does adding mobilization to stretch-
ing improve outcomes for people with frozen shoulder? A 
randomized controlled clinical trial. Clinical rehabilitation. 
2016; 30: 786–794. 

23. Dundar U, Toktas H, Cakir T, Evcik D, Kavuncu V. Contin-
uous passive motion provides good pain control in patients 
with adhesive capsulitis. International Journal of Reha-
bilitation Research. 2009; 32(3): 193-198. DOI: 10.1097/
MRR.0b013e3283103aac.

24. Gutiérrez Espinoza HJ, Pavez F, Guajardo C, Acosta M. 
Glenohumeral posterior mobilization versus conventional 
physiotherapy for primary adhesive capsulitis: a randomized 
clinical trial. Medwave. 2015 Sep; 15(8): 62-67. 

25. Ibrahim M, Donatelli R, Hellman M, Echternach J. Efficacy 
of a static progressive stretch device as an adjunct to physi-
cal therapy in treating adhesive capsulitis of the shoulder: a 
prospective, randomised study. Physiotherapy. 2014 Sep; 
100(3): 228–34. 

26. Hussein Ahmed Z., Ibrahim Mahmoud I., Madeleine A. 
Donatelli Hellman & Robert. Static progressive stretch is 
effective in treating shoulder adhesive capsulitis: prospective, 
randomized, controlled study with a two-year follow-up. Euro-
pean Journal of Physiotherapy. 2015; 17:3: 138-147. 

27. Kumar A, Kumar S, Aggarwal A, Kumar R, Das PG. Effec-
tiveness of Maitland Techniques in Idiopathic Shoulder Adhe-



39Muscles, Ligaments and Tendons Journal 2020;10 (1)

E. CavallEri, a. SErvadio, a. BErardi, M. Tofani, G. GalEoTo

sive Capsulitis. ISRN Rehabilitation. 2012; Article ID 710235, 
8 pages. 

28. Yang J, Jan M, Chang C, et al. Effectiveness of the end- range 
mobilization and scapular mobilization approach in a subgroup 
of subjects with frozen shoulder syndrome: a randomized 
controlled trial. Manual Therapy. 2012; 17(1): 47-52. 

29. Rawat P, Eapen C, Seema KP. Effect of rotator cuff strength-
ening as an adjunct to standard care in subjects with adhe-
sive capsulitis: A randomized controlled trial. Journal of Hand 
Therapy. 2017; 30: 235–241. 

30. Akbaş E, Güneri S, Taş S, Erdem EU, Yüksel İ. The Effects of 
Additional Proprioceptive Neuromuscular Facilitation Over 
Conventional Therapy In Patients With Adhesive Capsuli-
tis. Turkish Journal of Physiotherapy and Rehabilitation. 2015; 
26(2):78-85. 

31. Balci NC, Yuruk ZO, Zeybek A, et al. Acute effect of scap-
ular proprioceptive neuromuscular facilitation (PNF) tech-
niques and classic exercises in adhesive capsulitis: a random-
ized controlled trial. Journal of Physical Therapy Science. 2016; 
28(4): 1219-1227. 

32. Zreik NH, Malik RA, Charalambous CP.Adhesive capsulitis 
of the shoulder and diabetes: a meta-analysis of prevalence. 
Muscles Ligaments Tendons J. 2016 May 19;6(1):26-34. eCol-
lection 2016 Jan-Mar. Review.

33. Kwaees TA, Charalambous CP.Surgical and non-surgical treat-
ment of frozen shoulder. Survey on surgeons treatment prefer-
ences. Muscles Ligaments Tendons J. 2015 4(4):420-4. eCollec-
tion 2014 Oct-Dec.

34. Kwaees TA, Charalambous CP. Rates of surgery for frozen 
shoulder: an experience in England. Muscles Ligaments 
Tendons J. 2016 13;5(4):276-9. 

35. D’Orsi GM, Via AG, Frizziero A, Oliva F. Treatment of adhe-
sive capsulitis: a review. Muscles Ligaments Tendons J. 2012 
Sep 10;2(2):70-8. 

36. Wong CK, Levine WN, Deo K, Kesting RS, Mercer EA, 
Schram GA, Strang BL.Natural history of frozen shoulder: 
fact or fiction? A systematic review. Physiotherapy. 2017 
Mar;103(1):40-47. doi: 10.1016/j.physio.2016.05.009. Epub 
2016 Jun 21. 

37. Chan HBY, Pua PY, How CH. Physical therapy in the 
management of frozen shoulder. Singapore Med J. 2017 
Dec;58(12):685-689. doi: 10.11622/smedj.2017107.

38. Rangan A, Hanchard N, McDaid C.What is the most effec-
tive treatment for frozen shoulder? BMJ. 2016 Aug 23; 354: 
i4162. 

39. Cho CH, Song KS, Kim BS, Kim DH, Lho YM.Biological 
Aspect of Pathophysiology for Frozen Shoulder. Biomed Res 
Int. 2018 May 24; 2018:7274517. 

40. Innocenti T. & Ristori D. The role and the effectiveness of 
Manual Therapy in the Frozen Shoulder Syndrome: a litera-
ture review. Scienza Riabilitativa. 2015. 17. 5-20. 

41. Vermeulen HM, Obermann WR, Burger BJ, Kok GJ, Rozing 
PM, van Den Ende CH. End-range mobilization techniques 
in adhesive capsulitis of the shoulder joint: A multiplesubject 
case report. Physical Therapy. 2000; 80(12): 1204-13. 

42. Yang  JL, Chang  CW, Chen  SY, Wang  SF, Lin  JJ.  Mobiliza-
tion techniques in subjects with frozen shoulder syndrome: 

randomized multiple-treatment trial. Physical Therapy. 2007; 
87: 1307-1315. 

43. Srikanth Babu V., Srinivas M., Ravindra Kumar B., Jalaja 
Prakash. The effects of anterior versus posterior glide joint 
mobilization in improving functional activity of the shoulder 
in patients with adhesive capsulitis. International journal of 
biological sciences. 2013; 2(1): 15-21. 

44. K. Tamai, M. Akutsu, and Y. Yano. Primary frozen shoulder: 
brief review of pathology and imaging abnormalities. Journal of 
Orthopaedic Science. 2014; 19(1): 1–5. 

45. Ekim AA, İnal EE, Gönüllü E et al. Continuous passive 
motion in adhesive capsulitis patients with diabetes mellitus: a 
randomized controlled trial. Journal of Back and Musculoskele-
tal Rehabilitation. 2016; 29(4): 779–786. 

46. Endo K., Hamad J., Suzuki K., Hagiwara Y., Muraki T., 
Karasuno H. Does Scapular Motion Regress with Aging and is 
It Restricted in Patients with Idiopathic Frozen Shoulder? The 
Open Orthopaedics Journal. 2016; 10: 80-88. 

47. Fayad F., Roby-Brami A., Yazbeck C., Hanneton S., Lefe-
vre-Colau M.M., Gautheron V., Poiraudeau S., Revel M. 
Three-dimensional scapular kinematics and scapulohumeral 
rhythm in patients with glenohumeral osteoarthritis or frozen 
shoulder. Journal of Biomechanics. 2008; 41: 326-332. 

48. Covotta A, Gagliardi M, Berardi A, Maggi G, Pierelli F, Molli-
ca R, et al. Physical activity scale for the elderly: Translation, 
cultural adaptation, and validation of the Italian version. Curr 
Gerontol Geriatr Res. 2018.

49. Berardi A, Biondillo A, Màrquez MA, De Santis R, Fabbrini 
G, Tofani M, et al. Validation of the short version of the Van 
Lieshout Test in an Italian population with cervical spinal cord 
injuries: a cross-sectional study. Spinal Cord. 2018.

50. Dattoli S, Colucci M, Soave MG, De Santis R, Segaletti L, 
Corsi C, et al. Evaluation of pelvis postural systems in spinal 
cord injury patients: Outcome research. Journal of Spinal Cord 
Medicine. 2018.

51.  Galeoto G, Colucci M, Guarino D, Esposito G, Cosma E, 
De Santis R, et al. Exploring Validity, Reliability, and Factor 
Analysis of the Quebec User Evaluation of Satisfaction with 
Assistive Technology in an Italian Population: A Cross-Sec-
tional Study. Occup Ther Heal Care (Internet). 2018 Dec 
31;1–13.

52. Berardi A, Dhrami L, Tofani M, Valente D, Sansoni J, Gale-
oto G. Cross-cultural adaptation and validation in the Italian 
population of the wolf motor function test in patients with 
stroke. Funct Neurol. 2018;33(4):229–53.

53.   Tofani M, Nobilia M, Culicchia G, Esposito G, Savona A, 
Tashi I, et al. The Italian version of rheumatoid arthritis pain 
scale (IT-RAPS): psychometric properties on community and 
clinical samples. Reumatismo. 2019.

54. Galeoto G, Scialpi A, Grassi ML, Berardi A, Valente D, Tofani 
M, et al. General Sleep Disturbance Scale: Translation, cultural 
adaptation, and psychometric properties of the Italian version. 
CRANIO® 2019 11; 11:1–9.

55. Padulo J, Oliva F, Frizziero A, Maffulli N. Muscles, Ligaments 
and Tendons Journal - Basic principles and recommendations 
in clinical and field Science Research: 2018 update. Muscle, 
Ligaments and Tendons Journal. 2018; 8(3): 305 – 307.




