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Supplementary Material 

Table S1: Search strategy Pubmed and Cochrane data base. 

 

1. (((((((("Shoulder"[Mesh]) OR "Shoulder Pain"[Mesh]) OR "Shoulder Impingement Syndrome"[Mesh]) OR "Shoulder Joint"[Mesh])) OR (("Shoulder Pain"[Mesh]) 

OR ((Pain, Shoulder) OR (Pains, Shoulder) OR (Shoulder Pains)))))  

 

2. (((((((((((((randomized controlled trial) OR Random Allocation) OR Controlled Clinical Trials) OR Control groups) OR (Clinical trials/ OR clinical trials, phase i/ OR 

clinical trials, phase ii/ OR clinical trials, phase iii/ OR clinical trials, phase iv)) OR Clinical Trial) OR Clinical Trials Data Monitoring Committees) OR Double-blind 

method) OR Single-blind method) OR Placebos) OR Placebo effect) OR Cross-over studies) OR Multicenter Studies))  

 

3. (((mobilization with movement) OR mulligan mobilization) OR (("Musculoskeletal Manipulations"[Mesh]) OR ((Manipulations, Musculoskeletal) OR (Manual 

Therapies) OR (Manual Therapy) OR (Therapies, Manual) OR (Therapy, Manual) OR (Manipulation Therapy) OR (Manipulation Therapies) OR (Therapies, 

Manipulation) OR (Manipulative Therapies) OR (Manipulative Therapy) OR (Therapies, Manipulative) OR (Therapy, Manipulative) OR (Therapy, Manipulation)))) 

 

4. 1 AND 2 AND 3 
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Table S2: Characteristics of the included studies and PEDro Score. 

  Population      

Study Condition 
Sample Size 

Age (year) 

Gender 

(M/F) 
Outcome measures 

Adverse 

Effects 

Dropout 

(%) 

Pedro 

score 

Chandrasekaran et 

al, 2021 [1] 
Adhesive capsulitis 

30 

NR 
NR 

Range of Motion (Goniometer) 

Disability (Shoulder Pain Disability Index) 
NR 4 4 

Rana et al, 2021 [2] Adhesive capsulitis 
40 

53 
4;16 

Range of Motion (Goniometer) 

Disability (Shoulder Pain Disability Index) 
NR NR 4 

Fernandes et al, 

2020 [3] 
Adhesive capsulitis 

56 

NR 
33/23 

Range of Motion (Goniometer) 

Disability (Shoulder Pain Disability Index) 
NR 4 4 

Subhash & Makhija, 

2020 [4] 

Shoulder 

dysfunction 

32 

31,6y 
NR 

Pain intensity (Numeric pain rating scale) 

Pain free shoulder range of motion in flexion, 

abduction, internal rotation and external rotation 

(Goniometer) 

Disability (Shoulder Pain Disability Index) 

NR NR 4 

Ragav & Singh, 2019 

[5] 
Adhesive capsulitis 

30 

NR 
19/11 

Pain (Visual Analogue Scale) 

Range of Motion (Goniometer) 

Disability (Shoulder Pain Disability Index) 

Quality of Life (Short Form 36) 

NR NR 6 

Menek et al, 2019 [6] SIS 
30 

50,9y 
18/12 

Pain (Visual Analogue Scale, Neer Shoulder Test 

and Hawkins-Kennedy Shoulder Test) 

Range of Motion (Goniometer) 

NR NR 5 
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Disability (Disabilities of the Arm Shoulder and 

Hand) 

Quality of Life (Short Form 36) 

Rayudu & Alagingi, 

2018 [7] 
Adhesive capsulitis 

60 

NR 
 

Pain and Function (Shoulder Pain Disability Index 

) 

Range of motion (Goniometer) 

NR NR 6 

Yeole et al, 2017 [8] Adhesive capsulitis 
30 

56,3y 
16/14 

Range of Motion (Goniometer) 

Disability (Shoulder Pain Disability Index) 
NR NR 4 

Neelapala et al, 2016 

[9] 
Shoulder pain 

31 

41,3y 
12/11 

Pain (Visual Analogue Scale) 

Shoulder rotator strength (external e internal 

rotation) 

Scapular motor control Upward rotation 

NR 4(13) 8 

Guimarães et al. 

2016 [10] 
SIS 

27 

31y 
10/15 

Range of Motion (Goniometer) 

Disability (Shoulder Pain Disability Index / 

Disabilities of the Arm Shoulder and Hand) 

NR NR 8 

Delgado Gil et al. 

2015 [11] 
SIS 

42 

55y 
8/34 

Pain (Visual Analogue Scale) 

Range of Motion (Goniometer) 
NR NR 7 

Romero et al. 2015 

[12] 

Shoulder 

dysfunction 

44 

83,9 y 
22/22 

Pain (Visual Analogue Scale) 

Range of Motion (Goniometer) 

Disability (S-Strengths and Difficulties 

Questionnaire) 

NR 3(6,8) 7 

Satpute et al. 2015 

[13] 
Shoulder pain 

44(41) 

53 y 
25/19 

Pain (Visual Analogue Scale) 

Range of Motion (Goniometer) 

Disability (Shoulder Pain Disability Index) 

NR NR 8 



 

4 

Reddy & Metgud, 

2015 [14] 
Adhesive capsulitis 

30 

53,4 y 
18/12 

Pain (Visual Analogue Scale) 

Range of Motion (Goniometer) 

Dysfunction (Disabilities of the Arm Shoulder and 

Hand) 

NR NR 5 

Youssef et al, 2015 

[15] 
Adhesive capsulitis 

30 

54,1 y 
NR 

Pain (Shoulder Pain Disability Index) 

Range of Motion (Digital level inclinometer) 

Dysfunction (Shoulder Pain Disability Index) 

NR NR 5 

Haider et al, 2014 

[16] 
Frozen Shoulder 

60 

46,6 y 
17/43 

Pain (Visual Analogue Scale) 

Range of Motion (Goniometer) 
NR NR 5 

Arshad et al, 2013 

[17] 
Frozen Shoulder 

100 

NR 
NR 

Pain (Visual Analogue Scale) 

Range of Motion (Goniometer) 
NR NR 5 

Doner et al. 2013 

[18] 
Adhesive capsulitis 

40 

58,9 y 
9/31 

Pain (Visual Analogue Scale) 

Range of Motion (Goniometer) 

Disability (Spanish Shoulder Disability 

Questionnaire) 

NR NR 5 

Patrício et al. 2013 

[19] 
SIS 

26(24) 

53,8 y 
19/5 

Pain (Visual Analogue Scale, Neer Shoulder Test, 

Hawkins-Kennedy Shoulder Test, Algometer) 

Range of Motion (Postural assessment software / 

SAPO Version 0.68 software) 

Disability (Shoulder Pain Disability Index) 

NR 9(11,4) 8 

Teys et al. 2013 [20] Shoulder pain 
25 

45,4 y 
15/10 

Pain (Visual Analogue Scale, Algometer) 

Range of Motion (Goniometer) 
NR NR 6 

Djordjevic et al, 2012 

[21] 
Painful shoulder 

20 

52,9 y 
7/13 

Pain (Visual Analogue Scale, Neer and Hawkins-

Kennedy Shoulder Tests,   Speed Biceps test) 

Range of Motion (Goniometer) 

NR NR 9 
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Shrivastava et al. 

2011 [22] 
Adhesive capsulitis 

40 

59,2 y 
19/21 

Pain (Visual Analogue Scale) 

Range of Motion (Goniometer) 

Disability (Shoulder Pain Disability Index) 

NR NR 4 

Kachingwe et al, 

2008 [23] 
SIS 

36(33) 

46,4 y 
17/16 

Pain (24-hour Visual Analogue Scale, Neer and 

Hawkins-Kennedy Shoulder tests) 

Range of Motion (Goniometer) 

Disability (Shoulder Pain Disability Index and 

Functional movement patterns of hand-behind-

back or hand-behind-head) 

NR 3(9) 8 

Teys et al. 2008 [24] Shoulder pain 
24 

46,1 y 
11/13 

Pain (Algometer) 

Range of Motion (Goniometer) 
NR NR 6 

Yang et al. 2007 [25] Frozen Shoulder 
28(23) 

55,6 y 
4/24 

Range of Motion (Electromagnetic 3-dimensional 

tracking system - FASTRAK) 

Disability (FLEX-Short Form) 

NR 5(17,8) 8 

SIS—Shoulder impingement syndrome; NR—not reported. 
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Table S3: Summary of findings. 

MWM compared to Sham-MWM for [Shoulder] 

Patient or population: [Shoulder] 
Setting: Rehabilitation 
Intervention: MWM 
Comparison: Sham-MWM 

Outcomes 
Anticipated absolute effects* (95% CI)  Relative effect 

(95% CI)  
№ of participants  

(studies)  

Certainty of the 
evidence 
(GRADE)  

Comments Risk with Sham-MWM Risk with MWM 

Pain - SMD 0.63 lower 
(1.12 lower to 0.13 lower)  -  66 

(2 RCTs)  
⨁⨁◯◯ 
LOW a,b 

 

Shoulder Active 
Abduction ROM  

The mean shoulder 
Active Abduction ROM 

was 100.5  

MD 12.66 higher 
(1.34 higher to 23.97 

higher)  
-  90 

(3 RCTs)  
⨁◯◯◯ 

VERY LOW a,b,c 
 

* The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the 
intervention (and its 95% CI).  
CI: Confidence interval; SMD: Standardised mean difference; MD: Mean difference  

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility 
that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect. 

Explanations 
a. Studies without allocation concealment, random allocation, and/or sample size calculation.  
b. Imprecision = total population size less than 400. 
c. Meta-analysis with statistical significance in heterogeneity test and high I2. 
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Table S4:  Summary of findings. 

MWM+CR compared to CR for [Shoulder] 

Patient or population: [Shoulder]  
Setting: Rehabilitation 
Intervention: MWM+CR  
Comparison: CR  

Outcomes 
Anticipated absolute effects* (95% CI)  Relative effect 

(95% CI)  

№ of 
participants  

(studies)  

Certainty of the 
evidence 
(GRADE)  

Comments Risk with CR Risk with MWM+CR 

Pain during 
activity  

The mean pain during 
activity was 3.3  

MD 2.3 lower 
(3.16 lower to 1.44 lower)  -  114 

(3 RCTs)  
⨁◯◯◯ 

VERY LOW a,b,c 
 

Pain at rest  The mean pain at rest was 
5.4 cm  

MD 1.2 cm lower 
(2.16 lower to 0.23 lower)  -  100 

(3 RCTs)  
⨁◯◯◯ 

VERY LOW a,b,c 
 

Shoulder Active 
Flexion ROM  

The mean shoulder Active 
Flexion ROM was 27.6 º  

MD 7.11 º higher 
(1.85 lower to 16.08 higher)  -  111 

(3 RCTs)  
⨁◯◯◯ 

VERY LOW a,b,c 
 

Disability  -  SMD 1.29 lower 
(1.89 lower to 0.68 lower)  -  370 

(5 RCTs)  
⨁◯◯◯ 

VERY LOW a,b,c 
 

Shoulder Active 
Abduction ROM  

The mean shoulder Active 
Abduction ROM was 29.3 

º  

MD 13.47 º higher 
(0.86 higher to 26.07 higher)  -  111 

(3 RCTs)  
⨁◯◯◯ 

VERY LOW a,b,c 
 

Shoulder Active 
External 

Rotation(ER) 
ROM  

The mean shoulder Active 
External Rotation(ER) 

ROM was 16.5 º  

MD 4.81 º higher 
(0.32 higher to 9.31 higher)  -  111 

(3 RCTs)  
⨁⨁◯◯ 
LOW a,c 

 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the 
intervention (and its 95% CI).  
CI: Confidence interval; MD: Mean difference; SMD: Standardised mean difference  
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MWM+CR compared to CR for [Shoulder] 

Patient or population: [Shoulder]  
Setting: Rehabilitation 
Intervention: MWM+CR  
Comparison: CR  

Outcomes 
Anticipated absolute effects* (95% CI)  Relative effect 

(95% CI)  

№ of 
participants  

(studies)  

Certainty of the 
evidence 
(GRADE)  

Comments Risk with CR Risk with MWM+CR 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility 
that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect. 

Explanations 
a. Studies without allocation concealment, random allocation, and/or sample size calculation.  
b. Meta-analysis with statistical significance in heterogeneity test and high I2.  
c. Imprecision = total population size less than 400  
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Table S5: Summary of findings. 

MWM compared to Maitland for [Shoulder] 

Patient or population: [Shoulder]  
Setting: Rehabilitation 
Intervention: MWM 
Comparison: Maitland  

Outcomes 
Anticipated absolute effects* (95% CI)  Relative effect 

(95% CI)  
№ of participants  

(studies)  
Certainty of the evidence 

(GRADE)  Comments 
Risk with Maitland Risk with MWM 

Shoulder Active 
Abduction ROM  

The mean shoulder 
Active Abduction ROM 

was 38.9 º  

MD 20.4 º higher 
(4.3 higher to 36.5 

higher)  
-  130 

(3 RCTs)  
⨁◯◯◯ 

VERY LOW a,b,c 
 

Shoulder Active Flexion 
ROM  

The mean shoulder 
Active Flexion ROM was 

42.2 º  

MD 22.91 º higher 
(1.8 lower to 47.62 

higher)  
-  130 

(3 RCTs)  
⨁◯◯◯ 

VERY LOW a,b,c 
 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention 
(and its 95% CI). 
CI: Confidence interval; MD: Mean difference  

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is 
substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect. 

Explanations 
a. Studies without allocation concealment, random allocation, and/or sample size calculation. 
b. Meta-analysis with statistical significance in heterogeneity test and high I2. 
c. Imprecision = total population size less than 400.  
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Table S6: Summary of findings. 
MWM compared to Exercise for [Shoulder] 

Patient or population: [Shoulder]  
Setting: Rehabilitation 
Intervention: MWM 
Comparison: Exercise  

Outcomes 
Anticipated absolute effects* (95% CI)  Relative effect 

(95% CI)  
№ of participants  

(studies)  
Certainty of the evidence 

(GRADE)  Comments 
Risk with Exercise Risk with MWM 

Pain  The mean pain was 1.4 
cm  

MD 2.62 cm lower 
(3.12 lower to 2.12 lower)  -  61 

(2 RCTs)  
⨁⨁◯◯ 
LOW a,b 

 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention 
(and its 95% CI). 
CI: Confidence interval; MD: Mean difference. 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is 
substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect. 

Explanations 
a. Studies without allocation concealment, random allocation, and/or sample size calculation. 
b. Imprecision = total population size less than 400. 
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Section and 
Topic  

Item 
# Checklist item  

Location 
where item 
is reported 

TITLE   
Title  1 Identify the report as a systematic review. 1 
ABSTRACT   
Abstract  2 See the PRISMA 2020 for Abstracts checklist. 2 
INTRODUCTION   
Rationale  3 Describe the rationale for the review in the context of existing knowledge. 3 
Objectives  4 Provide an explicit statement of the objective(s) or question(s) the review addresses. 4 
METHODS   
Eligibility criteria  5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. 5 
Information 
sources  

6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the 
date when each source was last searched or consulted. 

5 

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used. 5-6 
Selection process 8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record 

and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process. 
6 

Data collection 
process  

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked 
independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the 
process. 

6 

Data items  10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each 
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect. 

5-6 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any 
assumptions made about any missing or unclear information. 

5-6 

Study risk of bias 
assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each 
study and whether they worked independently, and if applicable, details of automation tools used in the process. 

6-7 

Effect measures  12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. 7 
Synthesis 
methods 

13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and 
comparing against the planned groups for each synthesis (item #5)). 

7-8 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data 
conversions. 

7-8 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses. 8 
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Section and 
Topic  

Item 
# Checklist item  

Location 
where item 
is reported 

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the 
model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used. 

8 

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). 8 
13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. 8 

Reporting bias 
assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). 8-9 

Certainty 
assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. 8-9 

RESULTS   
Study selection  16a Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in 

the review, ideally using a flow diagram. 
9 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. 9 
Study 
characteristics  

17 Cite each included study and present its characteristics. 10 

Risk of bias in 
studies  

18 Present assessments of risk of bias for each included study. 10 

Results of 
individual studies  

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision 
(e.g. confidence/credible interval), ideally using structured tables or plots. 

10 

Results of 
syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. 10 
20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. 

confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect. 
10-13 

20c Present results of all investigations of possible causes of heterogeneity among study results. 10-15 
20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. 10-15 

Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. 10-15 
Certainty of 
evidence  

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. 10-15 

DISCUSSION   
Discussion  23a Provide a general interpretation of the results in the context of other evidence. 16 

23b Discuss any limitations of the evidence included in the review. 16-17 
23c Discuss any limitations of the review processes used. 17-18 
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Section and 
Topic  

Item 
# Checklist item  

Location 
where item 
is reported 

23d Discuss implications of the results for practice, policy, and future research. 17-18 
OTHER INFORMATION  
Registration and 
protocol 

24a Provide registration information for the review, including register name and registration number, or state that the review was not registered. 5 
24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared. 5 
24c Describe and explain any amendments to information provided at registration or in the protocol. NA 

Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. NA 
Competing 
interests 

26 Declare any competing interests of review authors. 18-19 

Availability of 
data, code and 
other materials 

27 Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included 
studies; data used for all analyses; analytic code; any other materials used in the review. 

19 

From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 
10.1136/bmj.n71 

For more information, visit: http://www.prisma-statement.org/  
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