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VERSION 1 - REVIEW 

REVIEWER Ann Cools, PT, PhD  
Ghent University  
Dept of Rehabilitation Sciences & Physiotherapy  
De Pintelaan 185  
9000 GENT  
Belgium 

REVIEW RETURNED 15-Jan-2011 

 

GENERAL COMMENTS It was our pleasure to review the above mentioned paper. Indeed, 
since the publication of the algorithm used as a base for this 
research question, no reliability nor validity study was conducted 
regarding the diagnostic value of this algorithm. Therefore it is the 
merit of the authors to take the first step in this, examining interrater 
reliability on a limited number of tests in this study.  
The paper is very well written, the research question is clear, and so 
are the methods. However, since I am not a real expert on the study 
design, I only had the reference mentioned by the authors to judge 
upon, and based on that reference, methods and statistical analysis 
seem appropriate.  
 
Specific comments:  
- abstract: the algorithm was not only meant to identify SIS, also 
internal impingement, title of the paper is OK since the study only 
looked at SIS, but maybe the introduction should state 'impingement 
related shoulder pain' rather than only SIS  
- introduction line 22: imaging is also not able to show functional 
deficits causing impingement such as subtle (not structural) 
instability and scapular dyskinesis. Could the authors comment on 
that, and possibly add a statement in the introduction?  
line 34: please add "external rotation resistance test in the neutral 
position" since ER against resistance in 90° probably will cause 
symptoms  
- painful ARC in stead of ARCH?  
- p 4 study design: line 24: "team" refers already to sport specific 
testing population, better use the phrase "group" or "sample"?  
- p 4 line 50: please add a reference to the statement of scapular 
plane = 40°  
- page 5 line 1: was a slight internal rotation added to the forward 
flexion movement during the Neer test? if so, please state so in the 
methods section.  
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- page 7 line 1: according to the paper in BJSM, these tests don't 
have a high "diagnostic" accuracy (they have low specificity, so can 
never be used for diagnosing shoulder pathology), but rather 
"confirming the impingement symptoms"  
- please add some limitations of the study, for instance, that it is not 
possible based on this study to make statements on internal 
impingement, which is probably more often the cause of chronic 
shoulder pain in the overhead athlete compared to SIS.  

 

REVIEWER Dr Stephen-Mark Cooper  
Reader in Applied Biostatistics and Data Analysis  
Cardiff School of Sport  
University of Wales Institute, Cardiff  
Cyncoed Campus  
Cyncoed Road  
Cyncoed  
CARDIFF, CF24 6XD  
Tel: +44(0)29 2020 5817  
Email: smcooper@uwic.ac.uk  
 
I am not aware of any competing interests in my acting as a reviewer 
for this MS 

REVIEW RETURNED 31-Jan-2011 

 

RESULTS & CONCLUSIONS Some Tables and some Figures could be combined 

GENERAL COMMENTS In this manuscript (MS), the authors have applied some of the most 
appropriate statistical methods to investigate the inter-examiner 
reproducibility (objectivity) of a number of clinical tests and criteria 
used to identify subacromial impingement syndrome (SIS) in a 
sample of 20 sports participants drawn from populations involved in 
activities that have a major component of overhead movements. 
 
On the whole, the authors communicate their arguments in a clear 
and concise manner. The paper is generally well-written and it is 
skilfully crafted. The paper will be useful to researchers and 
practitioners in considering the efficacy of algorithms for identifying 
SIS. 
 
In essence I have no problem with the use of the kappa statistic in 
this scenario. The chi-squared would be inappropriate because the 
authors do not want to assess association but also this is not a 
hypothesis testing problem. There are issues, of course, in the way 
in which kappa is interpreted. There are no absolute definitions but 
sensibly the authors of this paper have followed the guidelines of 
Landis and Koch (1977). Unfortunately, reduction of their data to a 
single index might be perceived as not particularly useful without 
observation of the table of frequencies. As Altman (1991) suggests 
whether a kappa (he calls it the chance-corrected proportional 
agreement) is considered to identify acceptable agreement will 
depend upon circumstances and there is no substitute for inspection 
of the table of frequencies because different tables will produce 
similar kappas. It is useful that the authors are able to call upon the 
proportion of subjects (prevalence; e.g. page 6 lines 13-15) in each 
category because kappa depends upon this and it is often identified 
as a problem with the statistic. In this scenario, I don’t think that 
statistics can resolve the issues better than can sound clinical 
judgements. 
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The Tables and Figures appended to this MS are extensive and 
there was repetition of many in the document that I downloaded for 
review. I think that much of the additional information is redundant 
because it is adequately explained in the text and if not it could be. 
In addition, some of the information could be subsumed into fewer 
Tables and Figures. 
 
My major criticism of this MS is that based on the description of the 
research design here I am not sure that I could replicate this study. I 
understand that the authors used an existing protocol recommended 
by FIMM but I still think that they need to revisit the MS and provide 
more detail with respect to the design. 
 
I have identified a number of additional issues I would like the 
authors to consider and I will attempt to identify these issues by 
section title, page number and line number. 
 
Title, page 1: the authors should refer to ‘clinical tests and criteria 
used to identify subacromial impingement syndrome’. 
 
Abstract (page 2) 
 
line 25: and elsewhere in the MS the term ‘overhead athletes’ is 
used. I see the point of the classification but I think it is a clumsy 
term. I think its use throughout the MS would be fine if a brief 
explanation of what it means is made at the beginning of the 
introduction perhaps. 
 
Introduction (page 3) 
 
line 9: … representing 44-65% … 
lines 10 & 11: it’s this ‘overhead sports’ issue again. Also, the 
extension from the first two sentences (general population) straight 
into a sports arena needs some adjustment. 
line 15 - 17: express magnetic resonance imaging (MRI) in full on 
the first occasion and then you can use the abbreviation from then 
on. But in full at the start of a sentence as on line 17. 
line 18: … best method to employ in identifying shoulder lesions, 
… 
line 19: and elsewhere throughout the MS … try and avoid starting a 
sentence with ‘however’, so … Magnetic resonance imaging (MRI) 
might … asymptomatic shoulders, however, as well as … Also, use 
might not may. 
line 26-28: some citations are needed for the Neer, Hawkins and 
Jobe tests 
line 29: I think that some brief explanation about how variables are 
being expressed is needed here. For example, a ‘sensitivity’ of 74% 
is mentioned. What do the authors mean by this? Presumably this is 
different to ‘agreement’ which is expressed throughout the MS as 
the kappa statistic. 
line 30: is the ‘systematic review’ referred to here reference [9] – 
Silva et al. (2008)? 
line 31: again, the figures presented (79/53 and 79/59) are referred 
to respectively as indices of ‘sensitivity’ and ‘specificity’ but what is 
meant by these terms and how are they derived? Are these values 
percentages or are they expressed in some other units? 
line 35 & 36: … Neer’s test, the Painful Arch test (ref needed) and 
the External Rotation test (ref needed) … 
line 51: … where three or more … out of five confirmed … than 
three positive out of five … Write zero through nine and 10 through 
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 in the text. 
 
Methods (page 4) 
 
Study design, page 4, line 16: … maximum of six months … 
line 22: … with the purpose of detecting SIS. 
 
Materials, lines 37 & 38: … mean age of 25 years (SD ± 4.1) … 
19.9 years (SD ± 3.7) … 
 
I could see what was being described in this section but I thought 
that the general manner in which it was expressed was rather 
clumsy and did not help the flow of the text … and example of the 
clumsy expression was … carried out on 44 subjects (tested from 
134 shoulders of active overhead athletes, with 50% case 
prevalence of the 44 shoulders fulfilling the criteria … 
 
line 42: .. age 19.6 years (SD ± 5.4) … 
line 44: … approved by a scientific ethics committee in a region of 
southern Denmark.’ 
 
Clinical tests, line 49: … according to the recommendations of 
Cools … 
 
Statistics, page 5, line 23: … with 95% confidence intervals (CI), 
and also … 
line 27: … study phase, an independent t-test was applied with P ≤ 
0.05 … Again, I thought this section could have been expressed in a 
more clear fashion. 
 
Results, page 5, line 34: … There were non-significant differences 
in age between cases and controls (19.1 years (SD ± 5.8) vs. 20.0 
years (SD ± 5.1) P = 0.60). … What do the authors mean by 
‘cases’? Also, the relevant t-ratio and degrees of freedom 
(subscripted) need to appear in this summary. 
line 41: Don’t start the sentence with an abbreviation … The kappa 
for Neer’s … 
line 44: Similarly, … Kappa-values for … 
lines 46-49: I’m not convinced about the efficacy or usefulness of 
expressing average kappa statistics for the examiners. 
 
Discussion (page 6) 
 
line 7: The contradicting results in the thre studies mentioned 
above, however, together with … 

line 12: … was the test that produced the highest kappa value ( = 
0.90) out of all the … 
line 48: …therefore be considered with some … 
line 50: … some caution, since this was not a study … 

 

VERSION 1 – AUTHOR RESPONSE 

To the comments of Ann Cools:  

Specific comments:  

- abstract: the algorithm was not only meant to identify SIS, also internal impingement, title of the 

paper is OK since the study only looked at SIS, but maybe the introduction should state 'impingement 

related shoulder pain' rather than only SIS.  

Answer: This has now been corrected  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2010-000042 on 18 M

ay 2011. D
ow

nloaded from
 

http://bmjopen.bmj.com/


 

- introduction line 22: imaging is also not able to show functional deficits causing impingement such 

as subtle (not structural) instability and scapular dyskinesis. Could the authors comment on that, and 

possibly add a statement in the introduction?  

Answer: This has now been corrected. "Both methods are unable to identify subtle instability and 

scapula dyskinesis, and MRI findings might also fail to differentiate between symptomatic and 

asymptomatic shoulders, however, as well as in specifying a structural diagnosis.[1]"  

 

line 34: please add "external rotation resistance test in the neutral position" since ER against 

resistance in 90° probably will cause symptoms.  

Answer: This has now been corrected  

 

- painful ARC in stead of ARCH?  

Answer: This has now been corrected  

 

- p 4 study design: line 24: "team" refers already to sport specific testing population, better use the 

phrase "group" or "sample"?  

Answer: This has now been corrected to "samples".  

 

- p 4 line 50: please add a reference to the statement of scapular plane = 40°  

Answer: This has now been corrected: reference:  

McFarland EG, Kim TK. Examination of the shoulder: the complete edition. United States of America, 

New York: Thieme Medical Publishers; 2006.  

 

Dayanidhi S, Orlin M, Kozin S, Duff S, Karduna A. Scapular kinematics during humeral elevation in 

adults and children. Clin.Biomech.(Bristol, Avon) 2005 Jul;20(6):600-606.  

 

- page 5 line 1: was a slight internal rotation added to the forward flexion movement during the Neer 

test? if so, please state so in the methods section.  

Answer: there was no rotation added to the Neer's test. It was performed as described in the 

reference (Cools 2008)  

 

- page 7 line 1: according to the paper in BJSM, these tests don't have a high "diagnostic" accuracy 

(they have low specificity, so can never be used for diagnosing shoulder pathology), but rather 

"confirming the impingement symptoms”.  

Answer: This has now been corrected. However, the Neer-ant and the Apprehension tests have the 

highest values of mutual dependency which indicates that these two tests should weigh more heavily 

than Jobe's test and Hawkins's test.  

 

- please add some limitations of the study, for instance, that it is not possible based on this study to 

make statements on internal impingement, which is probably more often the cause of chronic 

shoulder pain in the overhead athlete compared to SIS.  

Answer: following has been added to MS:  

The weakness of the study is the unknown reproducibility of the current tests carried out by untrained 

clinicians, which of course might be different from the reproducibility of trained examiners. This means 

that reproducibility also needs to be tested in a normal clinical environment. In case inexperienced 

examiners have a low inter-examiner test reproducibility, our study has shown that it should be 

possible through education and training to obtain high enough skills to perform the tests in a 

reproducible way.  

Reproducibility is only the first step on the path to establishing the diagnostic value of these tests. 

Therefore, the validity (i.e. concurrent, discriminative, predictive, prescriptive) and the diagnostic 

accuracy (i.e. sensitivity and specificity) of this clinical reasoning algorithm must be determined.  
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With respect to internal impingement, exactly the same procedures (tests for reliability and validity) 

need to be performed.  

 

To the comments of Dr. Stephen Mark-Cooper  

 

1) The Tables and Figures appended to this MS are extensive and there was repetition of many in the 

document that I downloaded for review. I think that much of the additional information is redundant 

because it is adequately explained in the text and if not it could be.  

Answer: The text is now compressed, and redundant information has been deleted.  

 

2) In addition, some of the information could be subsumed into fewer Tables and Figures.  

Answer: We have chosen to reduce the number of tables to 4 , removing table 2, as we agree that 

most information is given in the text.  

 

3) My major criticism of this MS is that based on the description of the research design here I am not 

sure that I could replicate this study. I understand that the authors used an existing protocol 

recommended by FIMM but I still think that they need to revisit the MS and provide more detail with 

respect to the design.  

Answer: We agree with the reviewer, that since this method has not been thoroughly described 

before, we feel that it is important that the reader will be able to understand how this phase was 

performed. The section on 'study design' has therefore now been expanded in order to describe the 

study design more in detail. We want to point especially to figure 2, which is a more detailed 

description of the study phase, as it shows how each examiner tested half of the subjects first, and 

then these subjects were sent to the other examiner who tested them, and vice versa.  

 

I have identified a number of additional issues I would like the authors to consider and I will attempt to 

identify these issues by section title, page number and line number.  

 

4) Title, page 1: the authors should refer to ‘clinical tests and criteria used to identify subacromial 

impingement syndrome’.  

Answer: This has now been done.  

 

5) Abstract (page 2)  

line 25: and elsewhere in the MS the term ‘overhead athletes’ is used. I see the point of the 

classification but I think it is a clumsy term. I think its use throughout the MS would be fine if a brief 

explanation of what it means is made at the beginning of the introduction perhaps.  

Answer: The term ‘Overhead athletes’ has now been explained in the beginning of the introduction.  

 

Introduction (page 3)  

6) line 9: … representing 44-65% …  

Answer: This has now been corrected.  

 

7) lines 10 & 11: it’s this ‘overhead sports’ issue again. Also, the extension from the first two 

sentences (general population) straight into a sports arena needs some adjustment.  

Answer: This has now been done. We see your point, but we have tried to keep it as short and 

accurate as possible. We have tried to make the introduction of the term "overhead athlete" more 

smooth, as suggested.  

 

8) line 15 - 17: express magnetic resonance imaging (MRI) in full on the first occasion and then you 

can use the abbreviation from then on. But in full at the start of a sentence as on line 17.  

Answer: This has now been done.  
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9) line 18: … best method to employ in identifying shoulder lesions, …  

Answer: This has now been done.  

 

10) line 19: and elsewhere throughout the MS … try and avoid starting a sentence with  

‘however’, so … Magnetic resonance imaging (MRI) might … asymptomatic  

shoulders, however, as well as … Also, use might not may.  

Answer: This has now been done.  

 

11) line 26-28: some citations are needed for the Neer, Hawkins and Jobe tests  

Answer: This has now been done. reference: (15) Michener LA, Walsworth MK, Doukas WC, Murphy 

KP. Reliability and diagnostic accuracy of 5 physical examination tests and combination of tests for 

subacromial impingement. Arch.Phys.Med.Rehabil. 2009 Nov;90(11):1898-1903.  

 

12) line 29: I think that some brief explanation about how variables are being expressed is needed 

here. For example, a ‘sensitivity’ of 74% is mentioned. What do the authors mean by this? 

Presumably this is different to ‘agreement’ which is expressed throughout the MS as the kappa 

statistic.  

Answer: Using sensitivity here is as used in the normal definition: number of true positive/(true 

positive + false negative). Actually, two types of agreement are used in this study design: the overall 

agreement, in % of total agreement (as calculated in phase two), and the agreement corrected by 

chance, as kappa value (as calculated by kappa statistics).  

 

13) line 30: is the ‘systematic review’ referred to here reference [9] – Silva et al. (2008)?  

Answer: Thank you for correcting this error. A new reference has now been added. (Hegedus et al. 

2008)  

 

14) line 31: again, the figures presented (79/53 and 79/59) are referred to respectively as indices of 

‘sensitivity’ and ‘specificity’ but what is meant by these terms and how are they derived? Are these 

values percentages or are they expressed in some other units?  

Answer: The sensitivity and specificity is calculated in %, and this has now been added to the text as: 

79%/53% and 79%/59%. Specificity is used here according to the normal definition: number of true 

negative/(true negative + false positive).  

 

15) line 35 & 36: … Neer’s test, the Painful Arch test (ref needed) and the External Rotation test (ref 

needed) …  

Answer: the reference referred to is the reference number 15 below. To increase the readability, we 

have duplicated reference number 15 above as well.  

 

 

16) line 51: … where three or more … out of five confirmed … than three positive out of five … Write 

zero through nine and 10 through ∞ in the text.  

Answer: This has now been done.  

 

Methods (page 4)  

17) Study design, page 4, line 16: … maximum of six months …  

line 22: … with the purpose of detecting SIS.  

Answer: This has now been corrected.  

 

18) Materials, lines 37 & 38: … mean age of 25 years (SD ± 4.1) … 19.9 years (SD ± 3.7) … I could 

see what was being described in this section but I thought that the general manner in which it was 

expressed was rather clumsy and did not help the flow of the text … and example of the clumsy 

expression was … carried out on 44 subjects (tested from 134 shoulders of active overhead athletes, 
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with 50% case prevalence of the 44 shoulders fulfilling the criteria …  

Answer: This has now been corrected and rewritten.  

 

19) line 42: .. age 19.6 years (SD ± 5.4) …  

Answer: This has now been corrected.  

 

20) line 44: … approved by a scientific ethics committee in a region of southern Denmark.  

Answer: This has now been corrected.  

 

21) Clinical tests, line 49: … according to the recommendations of Cools …  

Answer: This has now been corrected.  

 

22) Statistics, page 5, line 23: … with 95% confidence intervals (CI), and also …  

Answer: This has now been corrected.  

 

line 27: … study phase, an independent t-test was applied with P ≤ 0.05 … Again, I  

thought this section could have been expressed in a more clear fashion.  

Answer: This has now been corrected. see answer to the following comment.  

 

23) Results, page 5, line 34: … There were non-significant differences in age between  

cases and controls (19.1 years (SD ± 5.8) vs. 20.0 years (SD ± 5.1) P = 0.60). …  

What do the authors mean by ‘cases’? Also, the relevant t-ratio and degrees of freedom (subscripted) 

need to appear in this summary.  

Answer: We have included comparable subjects in the groups of "cases" (≥ 3 positive tests out of the 

following four: Jobe’s, Neer’s, Hawkins’, Apprehension) and "controls" (≤1 positive test out of the 

same four tests).  

Since we did not match the groups on age, we found it informative to write, that there was no 

significant between group difference in age. However, we see the point that it is not relevant to show 

statistical values for this factor. We have therefore omitted the p-value, and just given the age values, 

which clearly shows that there is no age difference, allowing us to compare the groups. Consequently, 

it will not be relevant to add t-ratio’s and degrees of freedom in this line.  

 

 

24) line 41: Don’t start the sentence with an abbreviation … The kappa for Neer’s …  

Answer: This has now been corrected.  

 

25) line 44: Similarly, … Kappa-values for …  

Answer: This has now been corrected.  

 

26) lines 46-49: I’m not convinced about the efficacy or usefulness of expressing  

average kappa statistics for the examiners.  

Answer: Average kappa has now been replaced by the actual values of kappa of each examiner.  

 

Discussion (page 6)  

27) line 7: The contradicting results in the thre studies mentioned above, however,  

together with …  

Answer: This has now been corrected.  

 

28) line 12: … was the test that produced the highest kappa value (κ = 0.90) out of all  

the …  

Answer: This has now been corrected.  
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29) line 48: …therefore be considered with some …  

Answer: This has now been corrected.  

 

30) line 50: … some caution, since this was not a study …  

Answer: This has now been corrected.  

VERSION 2 - REVIEW 

REVIEWER Dr Stephen-Mark Cooper  

REVIEW RETURNED 23-Mar-2011 

 

GENERAL COMMENTS I've read the authors' responses to my initial review and looked at 
the MS again. I'm happy that my concerns have now been attended 
to and I'm also happy to recommend that a decision is made by the 
editorial team about whether the paper should now be published in 
the journal. Thank you for the opportunity to review this interesting 
MS.  

 

 

REVIEWER Ann Cools 

REVIEW RETURNED 01-Apr-2011 

 

GENERAL COMMENTS I believe the authors have addressed all my comments, and the 
paper substantially improved.  
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