
Appendix 2. Characteristics of all included studies. 

   Parameters  Between-groups comparison* 

Trial Patients Intervention Session frequency 
and duration 

Treatment 
duration 

Outcome 
measures 

Pain Function  ROM  

Abrisham et 
al, 2011 

N=80 (30M and 50W) 
 
Age: >18 
 
Symptoms duration: 
NR 

G1: supervised exercise + LLLT. Laser: 
890nm wavelength, 2-4J/cm

2
, 3 points 

 
G2: supervised exercise + placebo LLLT 
 
G1 and G2: pendulum, stretching, 
strengthening, mobilizations 
 

5 sessions per 
week 

2 weeks Pain (VAS) 
ROM (goniometer) 
 
Assessments: 
baseline and 2 
weeks 

G1 x G2: 
positive 
effect 

- G1 x G2: 
positive 
effect 

Aktas et al, 
2007 

N=46 (10M and 30W) 
 
Age: NR 
 
Symptoms duration: 
mean 4.8 months. 

G1: PEMF + usual physiotherapy. PEMF: 
50HZ, 30G intensity 
 
G2: sham PEMF 
 
G1 and G2: Usual physiotherapy – 
pendulum, cold pack, patient education 
 

Usual 
physiotherapy: 5 
sessions per week 
 
PEMF: 25 minutes 
a day 
 

3 weeks Pain (VAS) 
Function (CMS) 
 
Assessments: 
baseline, 3 weeks 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

- 

Akyol et al, 
2012 

N=40 (10M and 30W) 
 
Age: 21-78 
 
Symptoms duration: 
>3 months (mean 
10.5 months) 

G1: Therapeutic microwave diathermy + 
supervised exercise. Curadar 409, 
2,450MHz, 100W 
 
G2: sham microwave diathermy + 
supervised exercise 
 
G1 and G2: Supervised exercise – 
AROM, stretching, strengthening (rotator 
cuff, scapular muscles) 
 

Microwave 
diathermy: 20 
minutes, 5x per 
week 
 
Exercises: 30 
minutes, 5x per 
week 
 

3 weeks  Pain (VAS) 
ROM (goniometer) 
Function (SPADI) 
 
Assessments: 
baseline, 3 weeks, 
1 month. 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

Atkinson et 
al, 2009. 

N=60 (17M and 43W) 
 
Age: 18-76 
 
Symptoms duration: 
NR 
 

G1: Shoulder joint manipulation 
 
G2: shoulder sham manipulation 

6 sessions 2 weeks Pain  
ROM 
 
Assessments: 
baseline, 3

rd
 visit 

and 6
th
 visit. 

G1 x G2: 
positive 
effect 

- G1 x G2: 
positive 
effect 



Bae et al, 
2011 

N=55 (12M and 23W) 
 
Age: 49.1 
 
Symptoms duration: 
NR 

G1: motor control and strengthening 
(scapular and shoulder muscles) + usual 
physiotherapy 
 
G2: usual physiotherapy 
 
G1 and G2: usual physiotherapy - hot 
pack, TENS, ultrasound 
 

G1: 75 minutes, 3x 
per week 
 
G2: 45 minutes, 3x 
per week 
 

4 weeks Function (SPADI) 
ROM (goniometer) 
  
Assessments: 
baseline, 4 weeks. 

- G1 x G2: 
positive 
effect 

G1 x G2: 
positive 
effect 

Bal et al, 
2009 

N=44 (12M and 28W) 
 
Age: 18-70 
 
Symptoms duration: 
1.5-6 months 

G1: Laser therapy + home exercise 
program 
Laser: Ga-As, 904nm wavelength, 
16J/cm

2
, 5 points, 27 power, 5500Hz 

 
G2: home exercise program 
 
G1 and G2: pendulum, stretching, 
strengthening, scapular stabilization and 
hot pack 
 

Laser: 5 sessions 
per week 
 
Exercises: NR 

12 weeks 
 

Pain (VAS) 
Function (SPADI) 
 
Assessments: 
baseline, 2 and 12 
weeks  
 

G1 x G2: 
non-effect 
 

G1 x G2: 
non-effect 
 

-  

Bang and 
Deyle, 2000. 

N=52 (30M and 22W) 
 
Age: 24-65 
 
Symptoms duration: 
1-12 months 

G1: Supervised exercise + Manual 
therapy (joint mobilization and soft tissue 
techniques for shoulder girdle, cervical 
and upper thoracic spine and 
costotransverse joints)  
 
G2: Supervised exercise 
 
G1 and G2: 2 stretching and 6 
strengthening exercises 
 

30 minutes, 2x per 
week 

3-4 weeks Pain (VAS) 
Function (Owestry 
Low Back Disability 
Questionnaire) 
 
Assessments: 
baseline, 6 weeks, 
2 months. 

G1 x G2: 
positive 
effect 

G1 x G2: 
positive 
effect 

- 

Barra-López 
et al, 2013 

N=120 (45M and 
75W)  
 
Age: 31-83 
 
Symptoms duration: 
mean 18.8 months 

G1: supervised exercise + diacutaneous 
fibrolysis 
 
G2: supervised exercise + placebo 
diacutaneous fibrolysis 
 
G2: Supervised exercise 
 
G1, G2 and G3: supervised exercise – 
therapeutic exercises, analgesic 
electrotherapy and cryotherapy 
 

Exercises: 5 
sessions per week 
 
Diacutaneous 
fibrolysis: 2 
sessions per week 

3 weeks Pain (VAS) 
Function (CMS) 
ROM (goniometer) 
 
Assessments: 
baseline, 3 weeks, 
3 months. 

G1 x G2 x 
G3: non-
effect 

G1 x G3: 
positive 
effect for 
G1 at 3 
weeks; 
non-effect 
at 3 
months 
 
G1 x G2: 
non-effect 

G1 x G2 x 
G3: non-
effect 



Baskurt et 
al, 2011 

N=40 (13M and 27W) 
 
Age: 24-71 
 
Symptoms duration: 
mean 10.1 months 

G1: supervised exercise 
 
G2: supervised exercise + scapular 
stabilization (FNP and scapular 
exercises) 
 
G1 and G2: supervised exercise – 
pendulum, AROM, stretching, and 
strengthening 
 

3 sessions per 
week 

6 weeks 
 

Pain (VAS) 
ROM (goniometer)  
Function (WORC) 
 
Assessments: 
baseline and 6 
weeks 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

Beaudreuil 
et al, 2011 
and 2013 

N=70 (47M and  
22W) 
 
Age: 34-79 
 
Symptoms duration: 
1-360 months 

G1: dynamic humeral centering program 
+ home exercises (co-contraction 
exercises) 
 
G2: passive and active mobilizations of 
the shoulder + home exercises 
(pendulum and AROM) 
 

30 minutes, 2 or 3 
sessions per week 
 

6 months Pain (CMS) 
Function (CMS) 
 
Assessments: 
baseline, 3 and 12 
months. 
 

G1 x G2: 
positive 
effect at 3 
months; 
non-effect 
at 12 
months 

G1 x G2: 
non-effect 

G1 x G2: 
positive 
effect at 3 
months; 
non-effect 
at 12 
months 

Bennel et al, 
2010 

N=120 (64M and 
56W) 
 
Age: >18 
 
Symptoms duration: 
6-54 months 

G1: combined therapy (shoulder, thoracic 
and cervical spine joint mobilization, 
scapular training, taping) + home 
exercises + patient education 
 
G2: placebo intervention (sham 
ultrasound and non-therapeutic gel) 

35-40 minutes, 10 
sessions. 
 

G1: 10 
weeks + 12 
weeks 
home 
exercises 
 
G2: 10 
weeks 
 
 

Pain (NPRS) 
Function (SPADI) 
 
Assessments: 
baseline, 11 and 22 
weeks. 
 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

- 
 
 

Binder et al, 
1984. 

N=29 (21M and 8W) 
 
Age: NR 
 
Symptoms duration: 
3-24 months 

G1: PEMF 
G2: PEMF + sham PEMF 
 
G1 and G2: PEMF – 50 turns of copper 
wire, 73Hz pulse. 

1h a day G1: active 
for 8 
weeks. 
G2: active 
for 4 
weeks, 
dummy for 
4 weeks. 
 

Pain (VAS) 
ROM (goniometer)  
 
Assessments: 
baseline, fortnightly 
(1-8 weeks) and 
monthly (8-16 
weeks). 

G1 x G2: 
non-effect 

 G1 x G2: 
non-effect 

Brox et al, 
1993 and 
1999 

N=125 (66M and 
59W) 
 
Age: 18-66 
 
Symptoms duration: 

G1: Arthroscopic surgery and supervised 
exercise (n=45) 
 
G2: Supervised exercise (n=50) 
 
G3: Placebo laser (n=30) 

G1: surgery + 20 
sessions 
 
G2: 30 sessions 
 
G3: 12 sessions. 

3 to 6 
months. 

Pain (Neer shoulder 
score) 
Function (Neer 
shoulder score) 
ROM (Neer score) 
 

G1 x G2: 
non-effect 
 
G1 x G3: 
positive 
effect 

G1 x G2: 
non-effect 
 
G1 x G3: 
positive 
effect 

G1 x G2: 
non-effect 
 
G1 x G3: 
positive 
effect 



>3 months  
G1 and G2: supervised exercise aimed at 
normalizing dysfunctional movement 
patterns, stretching, and strengthening of 
the rotator cuff and scapular muscles / 
patient education 

 Assessments: 
baseline, 3 months, 
6 months. 

 
G2 x G3: 
positive 
effect  

 
G2 x G3: 
positive 
effect  

 
G2 x G3: 
positive 
effect  

Calis et al, 
2011 

N=52 (17M and 35W) 
 
Age: 18-65 
 
Symptoms duration: 
1-24 months 

G1: supervised exercise + hot pack  + 
ultrasound (1.5W/cm

2
 power, 3 MHz 

frequency) (n=21) 
 
G2: supervised exercise + hot pack + 
laser (Ga-As, 904nm wavelength, 6mW 
power, 1 J/cm

2
, 16 Hz frequency) (n=15) 

 
G3: supervised exercise + hot pack 
(n=16) 
 
G1, G2 and G3: supervised exercise – 
pendulum, PROM, stretching and 
strengthening 
 

5 sessions per 
week 
Ultrasound: 5 
minutes 
Laser: 2 minutes 
Hot pack: 20 
minutes 
 

3 weeks Pain (VAS) 
Function (CMS) 
ROM 
 
Assessments: 
baseline and 3 
weeks 
 

G1 x G2 x 
G1: non-
effect 

G1 x G2 x 
G1: non-
effect 

G1 x G2 x 
G1: non-
effect 

Chard et al, 
1988 

N=49 (25M and 18W) 
 
Age:>18 (mean 51.5) 
 
Symptoms duration: 
>3 months (mean 
14.4 months) 

G1: PEMF 
 
G2: PEMF + sham 
PEMF 
 
G1 and G2: PEMF – 380 us pulse 
duration, 72Hz frequency  
 

G1: 8h per day 
 
G2: 2h per day 
 

8 weeks 
 

Pain (3-points pain 
scale)  
ROM (goniometer) 
Assessments: 
baseline, 2, 4, 6 and 
8 weeks. 

G1 x G2: 
non-effect 

- G1 x G2: 
non-effect 

Cheng and 
Hung, 2007 

N=103 (72M and 
22W) 
 
Age: mean 32 
 
Symptoms duration: 
>3 months 

G1: workplace-based work hardening 
training – biomechanics and ergonomic 
education, stretching, strengthening, 
scapular control exercises and job-
specific activities (n=46)  
 
G2: Clinic-based work hardening training 
– AROM, strength exercises and 
endurance training (n=48) 
 

3 sessions per 
week 

4 weeks Pain and function 
(SPADI) 
 
Assessments: 
Baseline and 4 
weeks. 

- G1 x G2: 
positive 
effect 

- 

Conroy and 
Hayes, 
1998. 

N=14 (8M and 6W) 
 
Age: mean 52.9 
 

G1: Supervised exercise + joint 
mobilizations (n=7)  
  
G2: Supervised exercise (n=7)  

G1: 45-60 minutes, 
3 sessions per 
week 
G2: 60-75 minutes, 

3 weeks Pain (VAS) 
ROM (goniometer) 
 
Assessments: 

G1 x G2: 
positive 
effect 

- G1 x G2: 
non-effect 



Symptoms duration: 
NR 
 

 
G1 and G2: hot packs, AROM, stretching, 
strengthening, soft tissue mobilizations, 
patient education 
 

3 sessions per 
week 
 

baseline, 3 weeks. 

Cook et al, 
2014 

N=74 (37M and 31W) 
 
Age: > 18 (mean 
52.6) 
 
Symptoms duration: 
mean 3 months. 

G1: Shoulder treatment + neck 
mobilization 
 
G2: shoulder treatment. 
Groups 1 and 2: shoulder treatment – 
stretching, strengthening, and restoration 
of normative movement 
 

Determined by the 
therapist or patient 

Average of 
56 +/- 55 
days. 
  

Pain (VAS) 
Function (DASH) 
 
Assessments: 
baseline, 2 days, 
and at the 
discharge. 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

- 

Dickens et 
al, 2005. 

N=85 (48M and 37W) 
 
Age: 27-68 
 
Symptoms duration: 
NR 

G1: supervised exercise (rotator cuff, 
scapular muscles) + joint mobilization 
(shoulder girdle, thoracic and cervical 
spine) + postural advice + home 
exercises 
 
G2: no treatment (wait and see) 
 

1 or 2 supervised 
sessions per week; 
twice a day at home 

6 months  Pain and function 
(CMS) 
 
Assessments: 
baseline, 6 months. 

G1 x G2: 
positive 
effect 

G1 x G2: 
positive 
effect 

- 

Dogan et al, 
2010 

N=52 (19M and 33W) 
 
Age: mean 53.6 
 
Symptoms duration: 
mean 13.5 months. 

G1: laser (Ga-As-Al, 850nm wavelength, 
15-20J, 5-6 points) + cold pack + 
exercise 
 
G2: placebo laser + cold pack + exercise. 
 
G1 and G2: exercise – ROM, stretching, 
strengthening 
 

5 sessions per 
week: 
Cold pack: 10 
minutes 
Laser: 5-6 minutes 
Exercise: once a 
day 
 

3 weeks Pain (VAS) 
Function (SPADI) 
ROM (goniometer) 
 
Assessments: 
baseline and after 
treatment 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

Eslamian et 
al, 2012. 

N=50 (24M and 26W) 
 
Age: NR 
 
Symptoms duration: 
NR 

G1: laser therapy (Ga-As-Al, 476 
wavelengthening, 5J, up to 10 points) 
 
G2: placebo laser 
 
G1 and G2: hot pack + Ultrasound 
(1MHz, 1.5-2W/cm

2,
) + TENS (100Hz, 

10-30mA intensity, 50us pulse) + 
exercise (ROM, stretching, strengthening 

3 sessions per 
week: 
Hot pack: 20 
minutes 
Ultrasound: 5 
minutes 
TENS: 20 minutes 
Laser: 5 minutes 
Exercise: once a 
day 
 

3 weeks 
 
 
 

Pain (VAS) 
Function (SDQ) 
ROM (goniometer) 
 
Assessments: 
baseline and 3 
weeks. 

G1 x G2: 
positive 
effect 

G1 x G2: 
positive 
effect 

G1 x G2: 
non-effect 

Eyigor et al, N=40 (11M and 29W) G1: corticosteroid injection Injection: once 3 weeks Pain (VAS) G1 x G2: G1 x G2: G1 x G2: 



2010  
Age: 18-80 
 
Symptoms duration: 
>3 months (mean 8.8 
months) 

(acromioclavicular joint) + exercise 
 
G2: TENS (100Hz, 15mA intensity, 150 
us) + exercise 
 
G1 and G2: Exercise – pendulum, 
AROM, and strengthening 
 

TENS: 5 sessions 
per week 
Exercise: 5 
sessions per week 
 

ROM (goniometer) 
Function (SDQ)  
Assessments: 
baseline, 1, 4 and 
12 weeks 

positive 
effect 

positive 
effect 

non-effect 

Galace de 
Freitas et al, 
2013 and 
2014. 

N=56 (20M and 36W) 
 
Age: 35-67 
 
Symptoms duration: 
>3 months (mean 
21.6 months) 

G1: PEMF (50Hz, 20mT field strength) + 
exercise 
 
G2: placebo PEMF + exercise 
 
G1 and G2: exercise – pendulum, 
AROM, and strengthening for rotator cuff 
and scapular muscles 
 

PEMF: 30 minutes, 
3 sessions per 
week 
 
Exercise: 4 
sessions per week 
 

PEMF: 3 
weeks 
  
Exercises: 
6 weeks 
 

Pain (VAS) 
Function (CMS) 
 
Assessments: 
baseline, 3 and 9 
weeks, and 3 
months 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

- 

Giombini et 
al, 2006. 

N=37 (29M and 8W) 
 
Age: 19-43 
 
Symptoms duration: 
3-6 months 

G1: hyperthermia (434MHz, 50-70W 
power) 
 
G2: Ultrasound (1MHz, 2 W/cm

2
) 

 
G3: exercise – pendulum and stretching 

3 sessions per 
week: 
Hyperthermia: 30 
minutes 
Ultrasound: 15 
minutes 
Exercises: twice a 
day, 5 minutes 
 

4 weeks  
 

Pain (VAS) 
Function (CMS) 
 
Assessments: 
baseline, 4 weeks 
and 10 weeks 

G1 x G2 x 
G3: 
positive 
effect for 
G1 

G1 x G2 x 
G3: non-
effect 

- 

Haahr and 
Andersen, 
2005 and 
2006. 

N=90 (41M and 58W) 
 
Age: 18-55 
 
Symptoms duration: 
6-36 months 

G1: hot pack, cold pack or soft tissue 
treatment + strengthening exercise 
(rotator cuff and scapular muscles) 
 
G2: subacromial arthroscopy 
(bursectomy and partial resection of 
acromion and coracoacromial ligament) + 
AROM and strengthening (rotator cuff) 
 

60 minutes, 2-3 
sessions per week 

6 weeks 
 
 

Pain (VAS) 
Function (CMS) 
ROM (CMS) 
 
Assessments: 
baseline, 3, 6 and 
12 months, and 4-8 
years. 
 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

Haik et al, 
2014. 

N=52 (32M and 18W) 
 
Age: mean 31.7 
 
Symptoms duration: 
45.8 months 

G1: thoracic spine manipulation 
 
G2: sham thoracic spine manipulation 

1 session - 
 

Pain (NPRS) 
 
Assessments: 
baseline and 
immediately after. 

G1 x G2: 
non-effect 

  

Heredia- N=22 (13M and 9W) G1: electrotherapy + joint mobilization Infrared: 15 minutes 3 weeks Function (DASH) G1 x G2: - G1 x G2: 



Rizo et al, 
2013. 
 
 

 
Age: 43-79 
 
Symptoms duration: 
NR 

(shoulder girdle, cervical and thoracic 
spine) 
 
G2: electrotherapy + exercise (pendulum, 
AROM, proprioceptive exercise) 
 
Groups 1 and 2: electrotherapy - infrared 
+ TENS (80Hz, 150ms) + ultrasound 
(1.5W/cm

2
, 3 MHz, pulsating mode) 

 

 
TENS: 30 minutes 
 
Ultrasound: 5 
minutes 
 
Joint mobilization: 
40 minutes 

ROM (goniometer) 
 
Assessments: 
baseline and 3 
weeks. 
 

non-effect non-effect 

Johansson 
et al, 2005. 

N=85 (26M and 59W) 
 
Age: 30-65 
 
Symptoms duration: 
>2 months 

G1: acupuncture (5 points, needle nº 8, 
30mm diameter) + home exercise.  
 
G2: ultrasound (1MHz, 1W/cm

2
) + home 

exercise.  
 
G1 and G2: home exercise – AROM and 
rotator cuff strengthening 

Acupuncture: 30 
minutes, 2 sessions 
per week 
 
Ultrasound: 10 
minutes, 2 sessions 
per week 
 
Home exercises: 3 
to 5 sessions per 
week 
 

5 weeks 
 
 

Pain and function 
(CMS) 
 
Assessments: 
baseline, 5 weeks, 
3, 6 and 12 months. 

- G1 x G2: 
positive 
effect 

- 

Johansson 
et al, 2011 

N=123 (38M and 
53W) 
 
Age: 30-65 
 
Symptoms duration: 
>2 months 
 

G1: acupuncture (5 points, needle nº 8, 
30mm diameter) + home exercise 
(AROM, rotator cuff strengthening) 
 
G2: corticosteroid injection 
 

Acupuncture: 2 
sessions per week 
 
Injection: 1 or 2 
sessions 
 
 

5 weeks 
 

Pain and function 
(AL score) 
 
Assessments: 
baseline, 6 weeks, 
3, 6 and 12 months 

- G1 xG2: 
non-effect 

- 

Kachingwe 
et al, 2008. 

N=36 (17M and 16W) 
 
Age: 18-74 
 
Symptoms duration: 
mean 36 months 

G1: supervised exercise + glenohumeral 
joint mobilization 
 
G2: supervised exercise + glenohumeral 
MWM 
 
G3: supervised exercise 
 
G4: patient education + home exercise 
without any input from the physiotherapy 
 
G1, G2 and G3: supervised exercise – 
posterior shoulder stretching, postural 

Joint mobilization: 3 
sets of 30 seconds 
MWM: 3 sets of 10 
repetitions 
Exercise: 1 session 
per week with 
supervision, daily at 
home 
 

6 weeks Pain (VAS) 
Function (SPADI) 
ROM (goniometer) 
 
Assessments: 
baseline and 6 
weeks 

G1 x G2 x 
G3 x G4: 
non-effect 
(greater 
percentage 
of 
reduction 
in G1 and 
G2)  

G1 x G2 x 
G3 x G4: 
non-effect 
(greater 
percentage 
of 
reduction 
in G1 and 
G2) 

G1 x G2 x 
G3 x G4: 
non-effect 
(greater 
percentag
e of 
reduction 
in G1 and 
G2) 



correction, rotator cuff strengthening and 
scapular stabilization 
 

Kardouni et 
al, 2015 

N= 45 (22M and 
23W) 
 
Age= 18-59 
 
Symptoms duration: 
≥6 weeks (mean 41.2 
months)      
 

G1: thoracic spine manipulation (lower 
thoracic spine, mid thoracic spine, and 
cervicothoracic junction) 
 
G2: sham thoracic spine manipulation 

1 session - Pain (NPRS) 
 
Function (Penn 
Shoulder Score) 
 
Assessments: 
baseline, post-
treatment and 24-
48h follow-up 

G1 x G2: 
non-effect 

G1 x G2:  
non-effect 
 

- 

Kaya et al, 
2011 

N=60 
 
Age: 18-70 
 
Symptoms duration: 
mean 6.7 months 

G1: kinesio taping (supraspinatus, 
deltoids, teres minor) + usual 
physiotherapy 
 
G2: usual physiotherapy 
 
G1 and G2: usual physiotherapy - hot 
pack + ultrasound (1MHz, 1 W/cm

2
) + 

TENS + home exercise (isometric 
exercise, ROM, stretching, strengthening 
for rotator cuff and scapular muscles) 
 

Daily:  
Hot pack: 20 
minutes 
 
Ultrasound: 5 
minutes 
 
TENS: 20 minutes 
 
Exercise: twice a 
day 

2 weeks Pain (VAS) 
Function (DASH) 
 
Assessments: 
baseline, 1 and 2 
weeks 

G1 x G2: 
positive 
effect at 1 
week; non-
effect at 2 
weeks 

G1 x G2: 
non-effect 

- 
 
 
 
 
 
 
 
 
 
 

Kaya et al, 
2014 

N= 54 (21M and 
33W) 
 
Age= 30-60 
 
Symptoms duration: 
6-28 weeks 

G1: manual therapy (superoinferior 
gliding, rotations and distractions to the 
scapula, neuromuscular facilitation, 
glenohumeral-long axis traction and 
posterior or inferior glide) + massage + 
exercise 
 
G2: kinesio taping (supraspinatus, upper 
and lower trapezius, deltoideus, teres 
minor, and levator scapulae) + exercise 
 
G1 and G2: chin tuck and scapular 
retraction, cold pack and exercise 
(“cross-body stretch”, upper thoracic 
extension stretch, active range of motion 
stretching for glenohumeral, Codman's 
pendulum, strengthening of the rotator 
cuff, push-up on wall, push-up plus) 

1 session per week 
with supervision 
 
Exercise: daily at 
home  
 
Cold pack 5 times 
per day 

6 weeks Pain (VAS) 
Function (DASH) 
 
Assessments: 
baseline and 6 
weeks 

G1 x G2: 
positive 
effect only 
for night 
pain 
 

G1 x G2: 
non-effect 

- 

Kleinhenz et N=52 (31M and 21W) G1: acupuncture 12 points,  4 weeks Pain and function - G1 x G2: - 



al, 1999  
Age: 18-50 
 
Symptoms duration: 
1-156 months 
 

 
G2: placebo-needling 
 

20 minutes,  
2 session per week 
 

(CMS) 
 
Assessments: 
baseline, 4 weeks 
and 4 months 

positive 
effect 

Kromer et 
al, 2013 and 
2014. 

N=90 (44M and 46W) 
 
Age: 18-75 
 
Symptoms duration: 
>1 month (mean 8.5 
months) 

G1: Individually adapted exercise + 
individualized manual therapy (shoulder 
girdle, cervical and upper thoracic spine) 
 
G2: Individually adapted exercise only 
 
G1 and G2: Individually adapted 
exercise: rotator cuff, shoulder and 
scapular muscles, scapular training, 
neck, thoracic spine and core program 
 

2 sessions per 
week  
G1: 20-30 minutes 
G2: 15-20 minutes 

5 weeks 
 
Home 
exercise: 
additional 
7 weeks 

Pain (VNRS) 
Function (SPADI) 
 
Assessments: 
baseline, 5 and 12 
weeks. 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

- 

Littlewood et 
al, 2014 

N=24 (12M and 12W) 
 
Age: 44-79 
 
Symptoms duration: 
3-168 months 

G1: self-managed exercises (resisted 
exercise focusing skill acquisition and 
self-monitoring) 
 
G2: usual physiotherapy (patient 
education, stretching, manual therapy, 
acupuncture, electrotherapy, 
corticosteroid injection) 
 

G1: 10-15 
repetitions, twice a 
day 
 
G2: NR 
 

G1: 3.9 
sessions 
 
G2: 7.6 
sessions 
 

Pain and function 
(SPADI) 
 
Assessments: 
baseline and 3 
months 

- G1 x G2: 
non-effect 

- 

Lombardi et 
al, 2008. 

N=60 
 
Age: mean 55.5 
 
Symptoms duration: 
>2 months (mean 
13.8 months) 

G1: Supervised exercise (rotator cuff, 
flexors, and extensors) 
 
G2: control group (wait and see) 

2 sessions per 
week 

8 weeks 
 

Pain (VAS) 
Function (DASH) 
ROM (goniometer) 
 
Assessments: 
baseline and 8 
weeks 

G1 x G2: 
positive 
effect 
 

G1 x G2: 
positive 
effect 
 

G1 x G2: 
positive 
effect 
 
 

Ludewig and 
Borstad, 
2003. 

N=67 (67M) 
 
Age: mean 49 
 
Symptoms duration: 
NR 
 

G1: home exercise (stretching, 
strengthening for serratus anterior and 
rotator cuff) 
 
G2: control group (no treatment). 

Every-day 10 weeks 
 

Pain and function 
(SRQ and SPADI) 
 
Assessments: 
baseline and 10 
weeks 

G1 x G2: 
positive 
effect 
 

G1 x G2: 
positive 
effect 
 

- 

Maenhout et 
al, 2013. 

N=61 (25M and 36W) 
 

G1: rotator cuff strengthening + heavy 
load eccentric exercise for shoulder 

Every day 12 weeks 
 

Pain and function 
(SPADI) 

- G1 x G2: 
non-effect 

- 



Age: > 18 (mean 
39.8) 
 
Symptoms duration: > 
3 months 

abductors 
 
G2: traditional exercise. 
Groups 1 and 2: traditional exercise for 
rotator cuff 
 

 
 

 
Assessments: 
baseline, 6 and 12 
weeks. 

Martins and 
Marziale, 
2012. 

N=16 (2M and 14W) 
 
Age: >30 
 
Symptoms duration: 
>6 months 

G1: Supervised exercise + proprioception 
 
G2: supervised exercise 
 
G1 and G2: supervised exercise – 
pendulum, stretching, strengthening for 
rotator cuff and scapular muscles 
 

2 sessions per 
week 

6 weeks Pain (VAS) 
Function (WORC) 
 
Assessments: 
baseline and 6 
weeks. 

G1 x G2: 
non-effect 

G1 x G2: 
positive 
effect 

- 

Marzetti et 
al, 2014. 

N=48 (21M and 27W) 
 
Age: >18 
 
Symptoms duration: 
>3 months (mean 
62.1 months) 

G1: Neurocognitive Therapeutic Exercise 
(motor control and dynamic humeral 
centering) 
 
G2: supervised exercise - pendulum, 
stretching, and strengthening for rotator 
cuff and scapular muscles 
 

3 sessions per 
week 

5 weeks 
 
 

Pain (VAS) 
Function (DASH) 
 
Assessments: 
baseline, 5, 12 and 
24 weeks. 

G1 x G2: 
positive 
effect 

G1 x G2: 
positive 
effect 

- 

Melchiorre 
et al, 2013. 

N=60 (36M and 24W) 
 
Age: 34-86 
 
Symptoms duration: > 
6 months 

G1: Muscle shortening manoeuvre 
(n=20) 
 
G2: scapular mobilization (n=20) 
 
G3: simple traction of the shoulder (n=20) 

G1: 10 minutes, 
once 
 
G2: 20 minutes, 10 
sessions 
 
G3: 10 minutes, 
once 

G2: 4 
weeks 
 

Pain (VAS) 
ROM (goniometer) 
 
Assessments: 
baseline, after 
treatment and 30 
days after the 
treatment 
 

There was no comparison between 
groups 
 

Miller and 
Osmotherly, 
2009 

N=22 (10M and 12W) 
 
Age: 18-70 
 
Symptoms duration: 
1.5-16 months 

G1: rigid taping (scapular winging 
correction) + usual physiotherapy 
 
G2: usual physiotherapy 
 
G1 and G2: usual physiotherapy – 
mobilization, stretching, strengthening for 
rotator cuff and scapular muscles 
 

3 sessions per 
week 
 

2 weeks 
 

Pain (VAS) 
Function (SPADI) 
ROM (inclinometer) 
 
Assessments: 
baseline, 2 and 6 
weeks. 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

Nakra et al, 
2013. 

N=30 (15M and 15W) 
 

G1: usual physiotherapy + proprioceptive 
neuromuscular facilitation 

3 sessions per 
week 

3 weeks 
 

Function (SPADI) 
 

- G1 x G2: 
positive 

- 



Age: 43-85 
 
Symptoms duration: 
NR 

 
G2: usual physiotherapy 
 
G1 and G2: usual physiotherapy – cold 
pack, stretching, strengthening (rotator 
cuff, deltoids and scapular muscles) 
 

 Assessments: 
baseline, 3

rd
, 6

th
 and 

9
th

 sessions. 

effect 

Nykanen et 
al, 1995. 

N=73 (62M and 11W) 
 
Age: 37-81 
 
Symptoms duration: > 
2 months 

G1: ultrasound (1mHz, 1 W/cm
2
, 2ms 

pulse duration) + neck and shoulder 
massage and stretching 
 
G2: placebo ultrasound + neck and 
shoulder massage and stretching 

10 minutes, 10-12 
sessions 

3-4 weeks 
 
 

Pain (pain-index) 
Function (ADL-
index)  
ROM (goniometer) 
 
Assessments: 
baseline, 4 weeks, 
4 and 12 months. 
 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 
 

Osteras et 
al, 2010 

N=61 
 
Age: 18-60 
 
Symptoms duration: 
>3 months (mean 
40.2 months) 
 

G1: high dosage exercise for AROM and 
strengthening 
 
G2: low dosage exercise for AROM and 
strengthening 

3 sessions per 
week 

12 weeks 
 

Pain (VAS) 
Function (SRQ)  
 
Assessments: 
baseline, 3, 6, 9, 
and 12 months. 

G1 x G2: 
positive 
effect 

G1 x G2: 
positive 
effect 

- 

Otadi et al, 
2012. 

N=44 (44W)  
 
Age: NR 
 
Symptoms duration: 
NR 

G1: laser (Ga-As-Al, 830nm wavelength, 
30nW power, 1J/cm

2
). + ultrasound + 

exercise 
 
G2: ultrasound + exercise 
 
G1 and G2: ultrasound (1MHz, 1W/cm

2
, 

pulsed) + supervised and home 
exercises (pendulum, AROM, 
strengthening for rotator cuff and 
scapular muscles) 
 

3 sessions per 
week 

3 weeks Pain (VAS) 
Function (CMS)  
 
Assessments: 
baseline, 3 and 12 
weeks 

G1 x G2: 
positive 
effect 

G1 x G2: 
positive 
effect 

- 

Rhon et al, 
2014. 

N=104 (67M and 
37W) 
 
Age: 18-65 
 
Symptoms duration: 
mean 5.7 months 

G1: joint and soft tissue mobilizations, 
stretching, exercises to shoulder girdle 
and thoracic spine 
 
G2: Corticosteroid injection 
 

G1: 30 minutes, 2 
sessions per week  
 
G2:  1-3 injections 

G1: 3 
weeks 

Pain (NPRS)  
Function (SPADI)  
 
Assessments: 
baseline, 1, 3 and 6 
months, and 1 year. 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

- 



 

Santamato 
et al, 2005. 

N=70 (28M and 42W) 
 
Age: 35-69 
 
Symptoms duration: 
1-42 months 

G1: high-intensity laser therapy (Ga-Al, 
1,064nm wavelength, 1kW power) 
 
G2: ultrasound (1MHz, 2 W/cm

2
, 

continuous) 

5 sessions per 
week 

2 weeks Pain (VAS) 
Function (CMS) 
ROM (goniometer) 
 
Assessments: 
baseline and 2 
weeks 
 

G1 x G2: 
positive 
effect 

G1 x G2: 
positive 
effect 

- 

Saunders, 
1995. 

N=24 (12M and 12W) 
 
Age: 37-64 
 
Symptoms duration: 
1-10 months 

G1: laser (820nm wavelength, 4.4J, 2 
points) 
 
G2: placebo laser 

180 seconds, 3 
sessions per week 

3 weeks Pain (Huskisson's 
horizontal pain 
analogue scale) 
 
Assessments: 
baseline and 3 
weeks.  

G1 x G2: 
positive 
effect  

- - 

Shakeri et 
al, 2013. 

N=30 (15M and 15W) 
 
Age: mean 46.5 
 
Symptoms duration: 
>0.2 months (mean 
8.4 months) 
 

G1: kinesio taping (50 a 75% stretched) 
 
G2: placebo taping.  

2 sessions 1 week Pain (VAS) 
ROM  
 
Assessments: 
baseline, 4

th
 day 

and 1 week 

G1 x G2: 
non-effect 

- G1 x G2: 
non-effect 

Simsek et 
al, 2013. 

N=38 (13M and 25W) 
 
Age: 18-69 
 
Symptoms duration: 
>1 month 

G1: kinesio taping (50 a 75% stretched) + 
supervised and home exercise 
 
G2: placebo taping + supervised and 
home exercise 
 
G1 and G2: supervised and home 
exercise – strengthening for rotator cuff 
and scapular muscles 
 

Tapping: 3-days 
application, 4 
sessions 
  
Exercises: once a 
day, 7 sessions per 
week 

2 weeks 
 

Pain (VAS) 
Function (DASH) 
ROM (goniometer) 
 
Assessments: 
baseline, 5

th
 and 

12
th

 day 

G1 x G2: 
positive 
effect 

G1 x G2: 
positive 
effect 

G1 x G2: 
positive 
effect 

Struyf et al, 
2012. 

N=22 (10M and 12W) 
 
Age: >18 (mean 45.8 
months) 
 
Symptoms duration: 

G1: scapular training (scapular 
mobilization, stretching, scapular motor 
control training) 
 
G2: Strengthening (flexors, extensors, 
and rotator cuff) + glenoumeral joint and 

30 minutes, 2-3 
sessions per week 

3 weeks 
 
 

Pain (VAS and Neer 
score) 
Function (SDQ)  
 
Assessments: 
baseline, 3 weeks, 

G1 x G2: 
positive 
effect 

G1 x G2: 
positive 
effect at 3 
weeks; 
non-effect 
at 3 

- 
 



>1 month soft tissue mobilizations + ultrasound 
(100Hz, 2W/cm

2
, 5 minutes) 

 

and 3 months. months 

Szczurko et 
al, 2009 

N=89 (35M and 50W) 
 
Age: 18-65 
 
Symptoms duration: 
>1.5 months 
 

G1: dietary counseling + acupuncture + 
natural tablets 
 
G2: supervised exercise (AROM, 
strengthening and joint therapy) 
 

30 minutes,  
1 session per week 

12 weeks 
 

Pain (VAS) 
Function (SPADI) 
 
Assessments: 
baseline, 4, 8 and 
12 weeks 

G1 x G2: 
positive 
effect 

G1 x G2: 
positive 
effect 

- 

Thelen et al, 
2008. 

N=42 (36M and 6W) 
 
Age: 18-24 
  
Symptoms duration: 
0.2-1 month 

G1: kinesio taping (50 a 75% stretched) 
 
G2: sham taping 

2 sessions 6 days Pain (VAS) 
Function (SPADI) 
ROM (goniometer)  
 
Assessments: 
baseline, 
immediately after, 
3

rd
 and 6

th
 days 

 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

G1 x G2: 
positive 
effect at 
3

rd
 day; 

non-effect 
at 6

th
 day 

Vecchio et 
al, 1993 

N=35 (10M and 25W) 
 
Age: 17-77 
 
Symptoms duration: 
4-48 months 

G1: laser (839nm wavelength, 3J) + 
home exercise 
 
G2: placebo laser + home exercise 
 
G1 and G2: home exercise - pendulum 
and AROM 

10 minutes,  
2 sessions per 
week 

8 weeks 
 

Pain (VAS) 
Function (functional 
limitation of daily 
activities scale)  
ROM (goniometer) 
 
Assessments: 
baseline, 2, 4 and 8 
weeks 
 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

- 

Winters et 
al, 1997 

N=172 (87M and 
111W) 
 
Age: NR 
 
Symptoms duration: 
>1 month 

G1: mobilization and manipulation 
(shoulder girdle, cervical and thoracic 
spine, ribs) (n=28) 
 
G2: usual physiotherapy (massage, 
physical applications and exercise) 
(n=29) 
 
G3: corticosteroid injection 
 

G1: 1 session per 
week 
 
G2: 2 sessions per 
week 
 
G3: 1-3 injections 

G1 and 
G2: 6 
weeks 
 
G3: 2 
weeks 
 
 

Pain (VAS) 
 
Assessments: 
baseline, 2, 6, and 
11 weeks 

G1 x G2 x 
G3: non-
effect 

- - 
 

Yavuz et al, 
2014. 

N=31 (19M and 14W) 
 
Age: 30-65 

G1: laser (Ga-As-Al, 850nm wavelength, 
100mV, 3 J/cm

2
) + hot pack + exercise 

 

Hot pack: 10 
minutes 
Laser: 5 minutes 

2 weeks. 
 

Pain (VAS) 
Function (SPADI) 
 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

- 



 
Symptoms duration: 
>1 month (mean 6.5 
months) 

G2: ultrasound (1MHz,  + hot pack + 
exercise + ultrasound 2 W/cm

2
, 

continuous) 
 
G1 and G2: exercise – AROM, stretching 
and strengthening 
 

Ultrasound: 5 
minutes 
Exercise: once a 
day 
 

Assessments: 
baseline, 1 and 3 
months 

Yeldan et al, 
2009. 

N=67 (13M and 47W) 
 
Age: NR 
 
Symptoms duration: 
NR 

G1: Laser (Ga-As, 904 wavelength, 5-
7000Hz, 3J, 3 points) + supervised 
exercise + cold pack 
 
G2: placebo laser 
 
G1 and G2: supervised exercise - AROM, 
stretching and strengthening (flexors, 
extensors, rotator cuff) 

Daily: 
Laser: 8 minutes 
Exercise: 15-30 
minutes 
Cold pack: 1 minute 
 

3 weeks 
  
 

Pain (VAS) 
Function (DASH, 
CMS and SDQ) 
ROM (goniometer) 
 
Assessments: 
baseline and 3 
weeks 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

G1 x G2: 
non-effect 

* Positive effect means significant improvement in the experimental group when compared with control group and non-effect means no difference in comparison 
between groups. 
M: men; W: women: NR: not reported; MWM: mobilization with movement; AROM: active range of motion exercises; PEMF: pulsed electromagnetic field; VAS: 
visual analogic scale; VNRS: visual numeric rating scale; NPRS: numeric pain rating scale; SPADI: Shoulder Pain and Disability Index; DASH: Disability of the Arm, 
Shoulder and Hand questionnaire; WORC: Western Ontario Rotator Cuff questionnaire; SDQ: Shoulder Disability Questionnaire; CMS: Constant-Murley Scale.  


