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VERSION 1 - REVIEW 

REVIEWER Dr John P Buckley 
Department of Clinical Sciences & Nutrition  
University of Chester  
UK 

REVIEW RETURNED 07-Apr-2014 

 

GENERAL COMMENTS A number of small but key factors need adding to this paper to 
highlight its relevance and application.  
 
The Objective needs much more clarity - currently it simply raises 
what the current problem is but does not specifically say what the 
aims and objectives of this current study are  
 
It states participants were randomised to perform one of the two 
modes first, presumably to guard against an order effect on the 
measurments. However, with such a small sample size this may not 
have achieved the "counterbalancing" effect desired. This needs 
clarifying and in the truest sense, a t-test should be performed to 
clearly demonstrate an order effect was not apparent.  
 
Why was a non-linear regression analysis chosen?  
 
The greatest concern is that there seems to be know 
acknowledgement of the small number of participants, where the 
mean results could be easily influenced by a handful more 
participants. There is no mention of this issue in the discussion or in 
the statistical analysis assumptions being effected.  
 
The other remaining fact not included in the discussion is that 
comparative values with Woolf-May & Ferrett or ACSM have not 
been mentioned. It states the current values reported were greater 
than ACSM, but by how much? A one-sample t-test could be used to 
evaluate this difference. How similar were the values to those 
reported by Woolf-May? 
 
Stats need to be reviewed in light of the above comments 
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REVIEWER Steve Meadows 
University of Kent, UK 

REVIEW RETURNED 21-Apr-2014 

 

GENERAL COMMENTS p5: Equipment - what type of face mask was used?  
 
p5: Protocol - were both tests conducted in the same room (i.e. 
temperature controlled environment).  
 
p5: 'Calculation of metabolic power and energy cost of walking' 
states that metabolic power was calculated from VO2 & VCO2 
above rest, but there is no mention of conducting or reporting a 
resting measurement. Please advise whether resting measurements 
were taken before testing and reporting these values would be 
useful.  
 
p5 'Protocol' speed increases of 0.17 m.s = 0.38 mph not 0.48 mph.  
 
Results section: Figures 1 -3 do not appear to report stage 1 of the 
protocol which starts at a speed of 0.5 m.s it would be interesting to 
note whether there was a significantly higher metabolic cost for 
treadmill walking at this first stage as well. the implications of slower 
walking speeds are discussed on p10, but results are not reported 
for 0.5 m.s.  
 
p5 Ethics - which institution faculty approved ethics (Essex or 
Marburg)?  
 
Point 8 - recent work published on cardiac patients performing ISWT 
( http://bmjopen.bmj.com/content/3/5/e002821.short). 
 
It is perhaps not surprising that there is a difference in the metabolic 
costs of these two test protocols, particulalrly as the shuttle test 
involves changes in speed and rapid turns at each end, which will 
have a more significant effect, particularly at faster walking speeds 
(as you found > 1.5 m.s). To help inform the discussion you could 
take a look at the work completed by Kate Woolf-May and myself 
recently in: http://bmjopen.bmj.com/content/3/5/e002821.short  
 
To help practitioners understand the implications of walking speed 
on test modality it may be useful to provide mph values to figures 
and discussion points.  
 
p6 mentions that you used an RER adjusted caloric equivalent (J.ml) 
- is it worth reporting on the RER values to indicate perhaps how 
close participants were working to their anaerobic thresholds during 
different stages of the test? This may provide useful information for 
exercise prescription in this population (gauging intensity). Your 
discussion mainly focuses on the VO2 / METs cost of exercise, but 
this does not take a full account of the total metabolic cost of the 
activity. 
 
This is a useful study to indicate differences in metabolic cost of 
testing modalities. There was no report in the article of treadmill 
gradient, which is generally accepted to be 1% to replicate normal 
walking on a level surface - what grade was the treadmill set at? If 
this aspect was not taken into account, perhaps this should be 
raised in the limitations section.  
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It is unlikely the ISWT protocol would be used on the treadmill. A 
walking test is only going to be used for those with sufficient 
ambulatory ability so the choice of test is going to be either the ISWT 
(most transferable to patient experience) or a standardised treadmill 
protocol (like Modified Bruce). In terms of practical application, 
should there be a standardised test in cardiac rehabilitation?   

 

REVIEWER Brian Hunt 
Wheaton College, United States of America 

REVIEW RETURNED 10-May-2014 

 

GENERAL COMMENTS Does BMJOpen want to publish small, statistically tenuous "pilot" 
studies? That is a question for the editorial board. Regardless, I 
have a strong concern that the findings of this study are of little 
clinical or research significance, as most already know that 
"estimates" of VO2, such as the shuttle test, produce values that can 
be very different from those derived from actual measurement of 
VO2. So I'm not convinced that has any further application beyond 
the multi institutional research project. 
 
 
Major Concerns:  
 
Page 5, Line 10: The sample size is of great concern to me. While 
your sample size had enough statistical power to see any statistical 
difference, this small sample size also increases your likelihood of a 
type-II error. In other words, if you were to have tested 8 more 
participants, it wouldn‟t be surprising if your ISWT and TST showed 
no difference. One way to assuage the readers suspicions is to 
report the actual p-values rather than relying on reporting that 
p<0.05.  
 
Page 5, Line 10: Your sample was 88% male. In fact, at the higher 
speeds, you only report data for the males. You don‟t mention this 
as a limitation to your study. Perhaps you could justify it due to the 
large proportion of males in the particular clinical population of 
interest.  
 
Page5, Line 10: What was your actual sample size? You report here 
that it was 8. As mentioned above, much of your data is from a 
sample size of 7, and on page 10. Line 15 you seem to say that the 
n might be 8 or it might be 9. Please be absolutely crystal clear for 
your readers what your sample size was.  
 
Page 6, Lines 27-31: I understand why you used a non-linear model 
to fit the data in figure 3, but why in the others? When I performed a 
quick and dirty linear regression of your data in figures 1 and 2, the 
data fit very well, with R2 greater than 0.96, and a large F-statistic. 
With your small „n‟ you could simply compare slopes and bias (y-
intercepts) of a linear regression between exercise modes. This is 
clean, and is less influenced by sample size than your ANOVA.  
 
Figures 1,2, and 3: Why aren‟t you showing the data for the first 
“stage” (0.5m/s)? It might make a reader think there was no 
difference at this stage, which muddies the story just a bit. It‟s one of 
those things that can raise suspicion.  
 
Page 8, Line 25- Page 9, Line 34: You spend much space talking 
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about METs. I strongly suggest that you add a table or figure that 
depicts the data in terms of METs. Then the reader can get more 
easily understand the specific differences to which you are referring.  
 
Page 9, Lines 13-20: You point out that level 7 is important because 
this is used clinically to delineate a MET capacity of 5. By my rough 
calculations using linear regression, the difference between shuttle 
and treadmill is about 0.3 – 0.4 METs. Is this really clinically 
relevant?  
 
Page 11, Line 48: My greatest concern is the importance of these 
data and your findings. As you state in you “limitations” “it is still of 
clinical utility…” So what is your key finding? You seem to be saying 
that it is fine as a clinical tool, just not a laboratory tool? I‟m not sure 
that more data, which indicate that estimates of VO2 are not as 
accurate as actually measuring VO2, are all that compelling.  
 
 
 
Minor Concerns  
 
Page 2: The objective is implied. Please be more direct. “To 
determine if the energy cost of an ISWT is the same as a treadmill 
test”. I would not use the word “comparable”, because it has no 
defined statistical meaning. It lacks precision.  
 
Page 4, Line 29: “The ISWT significantly underestimates the actual 
metabolic demands of shuttle-walking…” The word „actual‟ means 
“de facto” or “true”. Do you mean to say the values on a mock 
shuttle test on the treadmill are “untrue” or “imaginary”? Moreover, 
because “shuttle” walking by definition cannot be done on a 
treadmill, then the “actual” cost of shuttle walking can only be 
determined when one shuttle walks. I think what you want to say 
here is that the authors reported the metabolic cost of actual shuttle 
walking was lower compared to a mock shuttle test on the treadmill.  
 
Page 5, Line 36: was the order actually randomized or was it 
balanced. They are very different things. If truly randomized, then it 
would not be surprising if most participants actually performed the 
tests in the same order.  
 
Page 5, Line 53: You say that you calculated metabolic power from 
the gas parameters “above rest”, but your equations don‟t indicate 
you did that. So either remove the term, or change your calculations 
so you are calculating “net” power rather than “gross” power.  
  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Dr John P Buckley  

Institution and Country Department of Clinical Sciences & Nutrition  

University of Chester  

UK  

Please state any competing interests or state „None declared‟: None  

 

A number of small but key factors need adding to this paper to highlight its relevance and application.  

 

The Objective needs much more clarity - currently it simply raises what the current problem is but 
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does not specifically say what the aims and objectives of this current study are  

 

It states participants were randomised to perform one of the two modes first, presumably to guard 

against an order effect on the measurements. However, with such a small sample size this may not 

have achieved the "counterbalancing" effect desired. This needs clarifying and in the truest sense, a t-

test should be performed to clearly demonstrate an order effect was not apparent.  

A - Technically, randomised was the wrong word here and they were allotted to either condition to 

create equal groups.  

 

Why was a non-linear regression analysis chosen?  

A - Good point for clarification – refs 11-14 all indicate a non-linear relationship was expected. Plotting 

the data showed this to be true and we chose the regression based on these points.  

 

The greatest concern is that there seems to be know acknowledgement of the small number of 

participants, where the mean results could be easily influenced by a handful more participants. There 

is no mention of this issue in the discussion or in the statistical analysis assumptions being effected.  

A - These were pilot data from which we intended to base sample size calculations and assess 

comparability of methods. After 8 participants we were sure of non-comparability and we now include 

this limitation.  

 

The other remaining fact not included in the discussion is that comparative values with Woolf-May & 

Ferret or ACSM have not been mentioned. It states the current values reported were greater than 

ACSM, but by how much?  

A - We originally included a brief discussion of these values but removed it for brevity. It is now 

reinstated along with a brief comparison of Woolf-May‟s recent (2013) figures for CHD patients as this 

point (and citation) was also raised by reviewer 2. We have, however, kept this brief as both values 

appear erroneous and it was not an original aim of this paper to compare with extant values, but to 

compare modalities. We have suggested a properly powered, more generalizable study to make 

these comparisons as an important next step in this research area.  

 

 

A one-sample t-test could be used to evaluate this difference. How similar were the values to those 

reported by Woolf-May?  

A - The problem with this comparison is that we think the Wool-May values are wrong – we have 

mentioned this, in a sensitive manner in the discussion but have refrained from statistical testing but 

made the comparisons, we hope this is satisfactory.  

 

 

Reviewer Name Steve Meadows  

Institution and Country University of Kent, UK  

Please state any competing interests or state „None declared‟: None declared  

 

p5: Equipment - what type of face mask was used? Hans Rudoph  

 

p5: Protocol - were both tests conducted in the same room (i.e. temperature controlled environment).  

A - Yes, same laboratory. This is now stated and the range of temperatures used to make STPD 

corrections is given.  

 

p5: 'Calculation of metabolic power and energy cost of walking' states that metabolic power was 

calculated from VO2 & VCO2 above rest, but there is no mention of conducting or reporting a resting 

measurement. Please advise whether resting measurements were taken before testing and reporting 

these values would be useful.  
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A - This is now stated and is a limitation of our study.  

 

p5 'Protocol' speed increases of 0.17 m.s = 0.38 mph not 0.48 mph.  

A - Yes, typo sorry.  

 

Results section: Figures 1 -3 do not appear to report stage 1 of the protocol which starts at a speed of 

0.5 m.s it would be interesting to note whether there was a significantly higher metabolic cost for 

treadmill walking at this first stage as well. the implications of slower walking speeds are discussed on 

p10, but results are not reported for 0.5 m.s.  

 

A - This is also raised by another reviewer and is now raised briefly in the discussion of the METs 

table which includes all values including stage 1.  

 

p5 Ethics - which institution faculty approved ethics (Essex or Marburg)?  

A - Essex – now stated  

 

Point 8 -  

It is perhaps not surprising that there is a difference in the metabolic costs of these two test protocols, 

particularly as the shuttle test involves changes in speed and rapid turns at each end, which will have 

a more significant effect, particularly at faster walking speeds (as you found > 1.5 m.s). To help inform 

the discussion you could take a look at the work completed by Kate Woolf-May and myself recently in:  

 

A - http://bmjopen.bmj.com/content/3/5/e002821.short thank you this reference in snow included 

along with a brief discussion (as suggested by reviewer 1) of the values provided in this later paper 

and the group‟s earlier publication.  

 

To help practitioners understand the implications of walking speed on test modality it may be useful to 

provide mph values to figures and discussion points.  

A - This is a simple, but valuable idea. While the journal specifically requests m·s-1 be used as the SI 

unit of speed, we agree with your point and have added pertinent speed and test-level data to the 

discussion.  

 

p6 mentions that you used an RER adjusted caloric equivalent (J.ml) - is it worth reporting on the 

RER values to indicate perhaps how close participants were working to their anaerobic thresholds 

during different stages of the test? This may provide useful information for exercise prescription in this 

population (gauging intensity). Your discussion mainly focuses on the VO2 / METs cost of exercise, 

but this does not take a full account of the total metabolic cost of the activity. While we agree and 

think this would be interesting, the numerous additions requested prohibit us from making this 

change, sorry.  

 

This is a useful study to indicate differences in metabolic cost of testing modalities. There was no 

report in the article of treadmill gradient, which is generally accepted to be 1% to replicate normal 

walking on a level surface - what grade was the treadmill set at? If this aspect was not taken into 

account, perhaps this should be raised in the limitations section. A good point, we used 0% to 

compare with ISWT and with ACSM equations – it seems the original development of these took 

place on a treadmill set at 0% too – which surprised us.  

 

This disparity remains, however a potential explanation of differences in energy cost and we have 

added it as a limitation.  

 

 

It is unlikely the ISWT protocol would be used on the treadmill. A walking test is only going to be used 
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for those with sufficient ambulatory ability so the choice of test is going to be either the ISWT (most 

transferable to patient experience) or a standardised treadmill protocol (like Modified Bruce). In terms 

of practical application, should there be a standardised test in cardiac rehabilitation? We believe so 

too and have recommended development of one at least truly capable of discerning the 5 MET 

threshold.  

 

Reviewer Name Brian Hunt  

Institution and Country Wheaton College, United States of America  

Please state any competing interests or state „None declared‟: None declared  

 

Does BMJOpen want to publish small, statistically tenuous "pilot" studies? That is a question for the 

editorial board. Regardless, I have a strong concern that the findings of this study are of little clinical 

or research significance, as most already know that "estimates" of VO2, such as the shuttle test, 

produce values that can be very different from those derived from actual measurement of VO2. So I'm 

not convinced that has any further application beyond the multi institutional research project.  

A - I don‟t know whether this part of the review was meant for the authors but we chose BMJ Open as 

the journal specifically requests submission of pilot data: See below.  

Pilot studies:  

Articles reporting pilot studies should explain the work's wider context and explain why the term 'pilot 

study' applies. The term 'pilot study' should not be applied to justify reporting a small-scale study. 

Justifications for a pilot study include:  

1. trialling a new procedure intended for use in a larger programme of research  

2. establishing power calculations required for a full-scale study  

3. establishing how many patients and/or healthcare professionals can be recruited  

4. evaluating the financial, technical, administrative or logistic feasibility of a full-scale study, including 

issues of data collection, protocol adherence, and questionnaire design.  

The sample/patient size should still be justified. The article should explain the impact that the pilot 

study had on decisions regarding future research.  

 

 

Fatal Flaws:  

 

None  

 

 

Major Concerns:  

 

Page 5, Line 10: The sample size is of great concern to me. While your sample size had enough 

statistical power to see any statistical difference, this small sample size also increases your likelihood 

of a type-II error. In other words, if you were to have tested 8 more participants, it wouldn‟t be 

surprising if your ISWT and TST showed no difference. One way to assuage the readers suspicions is 

to report the actual p-values rather than relying on reporting that p<0.05.  

 

A - We wanted to know whether the protocols were different at specific stages (see ANOVA vs. 

REGRESSION) query later – and we think we‟ve shown that – the exact magnitude of a meaningful 

difference is questionable, hence the need to pilot here. We have provided MET values for all levels in 

other places to let readers decide where important differences lie.  

 

Page 5, Line 10: Your sample was 88% male. In fact, at the higher speeds, you only report data for 

the males. You don‟t mention this as a limitation to your study. Perhaps you could justify it due to the 

large proportion of males in the particular clinical population of interest.  
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A - Now mentioned in limitations and see below.  

 

Page5, Line 10: What was your actual sample size? You report here that it was 8. As mentioned 

above, much of your data is from a sample size of 7, and on page 10. Line 15 you seem to say that 

the n might be 8 or it might be 9. Please be absolutely crystal clear for your readers what your sample 

size was.  

 

A - Sample size was 8, but only 7 were able to complete all levels shown in graphs.  

 

Page 6, Lines 27-31: I understand why you used a non-linear model to fit the data in figure 3, but why 

in the others? When I performed a quick and dirty linear regression of your data in figures 1 and 2, the 

data fit very well, with R2 greater than 0.96, and a large F-statistic. With your small „n‟ you could 

simply compare slopes and bias (y-intercepts) of a linear regression between exercise modes. This is 

clean, and is less influenced by sample size than your ANOVA.  

 

A - We used ANOVA and post hoc tests because we are more interested in differences at specific 

stages – we also didn‟t want to make the mistakes that Woolf-May et al. made using linear regression. 

We have not addressed this in the paper.  

 

Figures 1,2, and 3: Why aren‟t you showing the data for the first “stage” (0.5m/s)? It might make a 

reader think there was no difference at this stage, which muddies the story just a bit. It‟s one of those 

things that can raise suspicion.  

 

A - This was also mentioned by reviewer 2 – the level 1 data are particular influenced by resting 

measures and differences in walking speed. We have not included them for simplicity and clarity, in 

the graphs. We have, however provided the data for the first stage in the table requested.  

 

Page 8, Line 25- Page 9, Line 34: You spend much space talking about METs. I strongly suggest that 

you add a table or figure that depicts the data in terms of METs. Then the reader can get more easily 

understand the specific differences to which you are referring.  

 

A - Something similar was suggested by reviewer 1 – and while this was not the aim of this pilot work 

to critique the validity of the ISWT, we have now included some discussion (see below) and agree it 

would be useful to include a table of: speeds, predicted, treadmill and ISWT MET values.  

 

Page 9, Lines 13-20: You point out that level 7 is important because this is used clinically to delineate 

a MET capacity of 5. By my rough calculations using linear regression, the difference between shuttle 

and treadmill is about 0.3 – 0.4 METs. Is this really clinically relevant?  

 

A - The change in performance seen in UK rehab centres is equivalent to about 0.5 METs change 

reported for this test due to rehab in the UK! - we have now stated its clinical importance.  

 

 

Page 11, Line 48: My greatest concern is the importance of these data and your findings. As you state 

in you “limitations” “it is still of clinical utility…” So what is your key finding? You seem to be saying 

that it is fine as a clinical tool, just not a laboratory tool? I‟m not sure that more data, which indicate 

that estimates of VO2 are not as accurate as actually measuring VO2, are all that compelling.  

 

A - We are suggesting the ISWT is fine as a tool to measure functional capacity (walking ability) it is 

ok for monitoring patient progress/improvement in CR but that it should not be used as an estimate of 

VO2 or risk stratification via 5 METs until a larger study is performed to determine where 5 METs 

really is and whether the ACSM equations are of any use  
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Minor Concerns  

 

Page 2: The objective is implied. Please be more direct. “To determine if the energy cost of an ISWT 

is the same as a treadmill test”. I would not use the word “comparable”, because it has no defined 

statistical meaning. It lacks precision.  

 

Page 4, Line 29: “The ISWT significantly underestimates the actual metabolic demands of shuttle-

walking…” The word „actual‟ means “de facto” or “true”. Do you mean to say the values on a mock 

shuttle test on the treadmill are “untrue” or “imaginary”? Moreover, because “shuttle” walking by 

definition cannot be done on a treadmill, then the “actual” cost of shuttle walking can only be 

determined when one shuttle walks. I think what you want to say here is that the authors reported the 

metabolic cost of actual shuttle walking was lower compared to a mock shuttle test on the treadmill.  

A - This section is now removed and addressed in the discussion due to comments from R1&R2.  

 

Page 5, Line 36: was the order actually randomized or was it balanced. They are very different things. 

If truly randomized, then it would not be surprising if most participants actually performed the tests in 

the same order.  

A - It was balanced.  

 

Page 5, Line 53: You say that you calculated metabolic power from the gas parameters “above rest”, 

but your equations don‟t indicate you did that. So either remove the term, or change your calculations 

so you are calculating “net” power rather than “gross” power.  

A - Metabolic power was calculated by first subtracting an estimate of resting metabolism (4 

ml/kg/min) –we have highlighted this as a weakness now. 

VERSION 2 – REVIEW 

REVIEWER Steve Meadows 
University of Kent, UK 

REVIEW RETURNED 09-Jul-2014 

 

GENERAL COMMENTS Results section of abstract: p values not stated even though 
described as statistically significant.  
 
Results & conclusion section of abstract: is it worth adding which 
prediction value you refer to (ACSM or ISWT) just to make it clear to 
the reader what you are questioning?  
 
Line 16 p6 - rather than metabolic cost better to use oxygen uptake. 
These terms were specifically defined earlier in the article and 
should be used strictly.  
 
Line 21 p5 describes metabolic power calculation above resting 
value. However limitation of study states that resting values were not 
recorded. Does this lead to unreliable values as resting value was 
based on an estimate? Same commeent applies to values displayed 
in Figure 2.  
 
The inclusion of the limitations section is welcome, but underplayed.  
 
Where was the resting metabolic measure of 4 ml.kg.min taken 
from? Why not use the more accepted (but not necessarily 
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accurate)3.5 ml.kg.min? Should the units be minutes (min) rather 
than meters (m) (line 6 p11)?  
 
Line 8 p8 the explanation given for not including the resting and level 
1 data for the ISWT I find a little confusing - why are they standing 
around? Should the walking pace not be adjusted so they arrive at 
the end of the shuttle as the bleep sounds in the ISWT (non-
treadmill)? This raises the question of adequate familiarisation for 
the ISWT - was one completed for shuttle walking as only treadmill 
ISWT protocol is discussed? Presumably the treadmill was set at a 
slow enough speed to ensure continuous walking throughout the 
minute stage?  
 
ISWT METs consistently over-predict which may lead to concerns 
over inappropriate risk stratification. What is more concerning is the 
gross under-estimation of ACSM METs where also inappropriate risk 
stratifcation could occur and prohibit access to exercise 
rehabilitation. Should this also feature in the conclusion?  
 
Line 21 p6 - what was the p value for VO2 at 1.52 m.s? p value 
reported for 1.69 m.s and comments seem to suggest there was a 
significant difference at the two higher speeds (metabolic power & 
energy cost per m sig. diff. reported on p7), but it appears not to 
have been reported here.  
 
Can you provide more information on demographic of participant 
group. The article states they were stable cardiac patients, but were 
these post-MIs, CABG, PCI, etc. patients? 
 
This article has provided a useful insight into testing protocols for 
this patient group. However, the exercise prescription application 
could also be covered, whereby treadmill walking may provide a 
more intense workout at lower speeds for less capable patients, and 
likewise shuttle walking and possibly walking a better calorie burn 
(i.e. not using a treadmill) for the fitter more capable patient at faster 
walking speeds.  
 
The issue of speed changes in shuttle walking (deceleration and 
acceleration along with turning around the cones) does not seem to 
feature strongly in this submission. The challenge of turning around 
the cone and adjusting speed accordingly would seem to suggest a 
plausible explanation between the two protocols under study here. 
Can you directly compare the two protocols as it is not just about the 
walking speed, but also negotiating the turns at each end which may 
present significant challenge to older people at faster walking 
speeds in the shuttle walking protocol? 
 
The issue of the small participant group (n=7 for most data points) is 
still a concern, particularly as measured and predicted (ISWT) MET 
values differ by only 0.5 METs.  
 
Historically 1 MET = 3.5 ml.kg.min. You settled on a value of 4ml, so 
were your MET calculations based on multiples of 3.5 or 4? How 
was this factored into MET comparisons? This is a fundamental 
issue and needs to be addressed.   

 

REVIEWER Brian Hunt 
Wheaton College, United States of America 

REVIEW RETURNED 11-Jul-2014 
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GENERAL COMMENTS The paper is somewhat improved. Many of the imprecise wording 
has been revised or removed. The many limitations in this study 
have been acknowledged. This has resulted in a more clear 
manuscript. However, the glaringly small sample size and narrow 
application of these data remain significant hurdles for the authors to 
clear.  
 
Fatal Flaws:  
 
None  
 
 
Major Concerns:  
 
The sample size continues to be of great concern to me as well as 
Dr. Meadows. Unfortunately, your response does not address the 
reasonable concern we both provided. That is, while your sample 
size had enough statistical power to see any statistical difference, 
this small sample size also increases your likelihood of a type-II 
error. In other words, if you were to test even a few more 
participants, it wouldn‟t be surprising if your ISWT and TST showed 
no difference. So I don‟t understand how you can be “sure” that 
differences in VO2 actually exist?  
 
I know from experience that a reviewer asking or requiring you to 
test more subjects is tough to swallow. So I provided a simple way to 
address the sample size issue and allow the reader to assess how 
likely a type II error might be by reporting the actual p-values rather 
than relying on reporting that p<0.05. Given that you have not 
provided a statistical rationale for your sample size, but rather relied 
on what appears to be an argument of convenience, and have not 
availed yourself of my previous suggestion, then I urge you test 5 
more subject so that you have an n=12 for all stages. As the authors 
themselves acknowledge, the journal does not allow “pilot” to be 
used “to justify reporting a small-scale study.”  
 
You admit that sample size is a limitation, along with your 
predominantly male sample, and that the treadmill grade was not set 
to account for differences due to wind resistance and over-ground 
frictional forces, and you used an estimation of resting energy 
expenditure instead of measuring it for your calculations of net 
power. So your key finding is that in the larger multi-institutional 
study the ISWT data cannot be compiled with or compared against 
any treadmill data. To be frank, the key finding just doesn‟t seem to 
outweigh the limitations of the study. Is there anything that you can 
do to help the readers of this paper find value beyond its narrow 
application to the larger multi-centered study?  
 
 
 
Minor Concerns:  
 
Thank you for acknowledging the small error associated with 
assuming a resting energy expenditure of 4.0 ml/kg/min. The 
calculation for net metabolic power, however, still does not show that 
you subtracted out the estimated resting VO2 of 4.0 ml/kg/min. 
Please fix this equation in the text so that the reader knows exactly 
how you derived your values. 
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VERSION 2 – AUTHOR RESPONSE 

Reviewer Name Steve Meadows  

Institution and Country University of Kent, UK  

Please state any competing interests or state „None declared‟: None declared  

 

Results section of abstract: p values not stated even though described as statistically 

significant. Added 

 

Results & conclusion section of abstract: is it worth adding which prediction value you refer to (ACSM 

or ISWT) just to make it clear to the reader what you are questioning? using the American College of 

Sports Medicine walking equations. 

 

Line 16 p6 - rather than metabolic cost better to use oxygen uptake. These terms were specifically 

defined earlier in the article and should be used strictly. Changed  

 

Line 21 p5 describes metabolic power calculation above resting value. However limitation of study 

states that resting values were not recorded. Does this lead to unreliable values as resting value was 

based on an estimate? Same commeent applies to values displayed in Figure 2. We have hopefully 

clarified the equation (noted by reviewer 2 also). We don‟t believe this assumption creates error as 

the purpose of the values is a comparison between tests (common assumption). One could argue the 

values may be less accurate due to this assumption, but their absolute values are less important than 

the comparative differences between them. We have not used this assumption when reporting METs 

(as advised) where the absolute values may be of more interest and importance to readers.  

 

The inclusion of the limitations section is welcome, but underplayed.  

 

Where was the resting metabolic measure of 4 ml.kg.min taken from? Reference now given Why not 

use the more accepted (but not necessarily accurate)3.5 ml.kg.min?Because they were sitting pre-

exercise and not at rest.  Should the units be minutes (min) rather than meters (m) (line 6 p11)? No, 

per metre is correct here. 

 

Line 8 p8 the explanation given for not including the resting and level 1 data for the ISWT I find a little 

confusing - why are they standing around? Should the walking pace not be adjusted so they arrive at 

the end of the shuttle as the bleep sounds in the ISWT (non-treadmill)? This raises the question of 

adequate familiarisation for the ISWT - was one completed for shuttle walking as only treadmill ISWT 

protocol is discussed? Presumably the treadmill was set at a slow enough speed to ensure 

continuous walking throughout the minute stage?  

They were not standing around – standing phase (which should have been referred to as stance 

phase) refers to the portion of the gait cycle in which one foot supports body weight which is artificially 

prolonged when we make people walk this slowly. I have changed the term to: „patients’ unusually 

long stance phase during their gait cycle at this very slow walking speed’ 

 

ISWT METs consistently over-predict which may lead to concerns over inappropriate risk stratification. 

What is more concerning is the gross under-estimation of ACSM METs where also inappropriate risk 

stratifcation could occur and prohibit access to exercise rehabilitation. Should this also feature in the 

conclusion? While it was not one of our initial aims, we have included this in light of the changes 

made. Thanks. 
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Line 21 p6 - what was the p value for VO2 at 1.52 m.s? p value reported for 1.69 m.s and comments 

seem to suggest there was a significant difference at the two higher speeds (metabolic power & 

energy cost per m sig. diff. reported on p7), but it appears not to have been reported here. Now 

shown with actual p-values in light of other comments. 

 

Can you provide more information on demographic of participant group. The article states they were 

stable cardiac patients, but were these post-MIs, CABG, PCI, etc. patients? added: (following elective 

revascularization) – for interest these were 5 CABG and 3 PCI – but detail not added due to 

requirement for definition of terms and increase in word count. 

 

This article has provided a useful insight into testing protocols for this patient group. However, the 

exercise prescription application could also be covered, whereby treadmill walking may provide a 

more intense workout at lower speeds for less capable patients, and likewise shuttle walking and 

possibly walking a better calorie burn (i.e. not using a treadmill) for the fitter more capable patient at 

faster walking speeds. This is an excellent point (one none of us had considered) but it is well without 

the original or even the modified aims of this paper. 

 

The issue of speed changes in shuttle walking (deceleration and acceleration along with turning 

around the cones) does not seem to feature strongly in this submission. The challenge of turning 

around the cone and adjusting speed accordingly would seem to suggest a plausible explanation 

between the two protocols under study here. Can you directly compare the two protocols as it is not 

just about the walking speed, but also negotiating the turns at each end which may present significant 

challenge to older people at faster walking speeds in the shuttle walking protocol? The aim of the 

paper is to make as direct a comparison as possible but also to be critical of the use of steady state, 

treadmill-based equations to estimate oxygen cost – which we feel we have done. We don‟t feel it the 

place to explore reasons here but have cited your work on this topic for information [7]. 

 

The issue of the small participant group (n=7 for most data points) is still a concern, particularly as 

measured and predicted (ISWT) MET values differ by only 0.5 METs. It is n=8 for most data points 

and we have included actual p-values to better interpret the differences in the small sample. 

 

Historically 1 MET = 3.5 ml.kg.min. You settled on a value of 4ml, so were your MET calculations 

based on multiples of 3.5 or 4? How was this factored into MET comparisons? This is a fundamental 

issue and needs to be addressed. Originally we didn‟t report METs in our paper – this was in 

response to reviewers comments. We hope we have cleared up the 4 ml.kg.min assumption at rest 

issue (see comments above and below). We assumed 3.5 ml.kg.min for rest and increments to make 

our results comparable and inferred this in the section. For clarity and the reader‟s benefit we have 

now included the calculation of METs  at the top of page 10 as well as in the legend of table 1. 

MET – Metabolic Equivalent (calculated as gross [ml
.
kg

-1.
s

-1
]/3.5)   

 

 

Reviewer Name Brian Hunt  

Institution and Country Wheaton College, United States of America  

Please state any competing interests or state „None declared‟: None  

 

The paper is somewhat improved. Many of the imprecise wording has been revised or removed. The 

many limitations in this study have been acknowledged. This has resulted in a more clear manuscript. 

However, the glaringly small sample size and narrow application of these data remain significant 

hurdles for the authors to clear.  

 

VO2
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Fatal Flaws:  

 

None  

 

 

Major Concerns:  

 

The sample size continues to be of great concern to me as well as Dr. Meadows. Unfortunately, your 

response does not address the reasonable concern we both provided. That is, while your sample size 

had enough statistical power to see any statistical difference, this small sample size also increases 

your likelihood of a type-II error. In other words, if you were to test even a few more participants, it 

wouldn‟t be surprising if your ISWT and TST showed no difference. So I don‟t understand how you 

can be “sure” that differences in VO2 actually exist?  

 

I know from experience that a reviewer asking or requiring you to test more subjects is tough to 

swallow. So I provided a simple way to address the sample size issue and allow the reader to assess 

how likely a type II error might be by reporting the actual p-values rather than relying on reporting that 

p<0.05. Given that you have not provided a statistical rationale for your sample size, but rather relied 

on what appears to be an argument of convenience, and have not availed yourself of my previous 

suggestion, then I urge you test 5 more subject so that you have an n=12 for all stages. As the 

authors themselves acknowledge, the journal does not allow “pilot” to be used “to justify reporting a 

small-scale study.”  

Thanks for the opportunity to include our actual p-values which we hope better-illustrate the difference 

in our limited sample. We have done this, but we have neither ethical nor financial means to 

undertake further sampling. Given the divergent nature of the demands we feel the point at which 

differences occur has been shown 

 

You admit that sample size is a limitation, along with your predominantly male sample, and that the 

treadmill grade was not set to account for differences due to wind resistance and over-ground 

frictional forces, and you used an estimation of resting energy expenditure instead of measuring it for 

your calculations of net power. So your key finding is that in the larger multi-institutional study the 

ISWT data cannot be compiled with or compared against any treadmill data. To be frank, the key 

finding just doesn‟t seem to outweigh the limitations of the study. Is there anything that you can do to 

help the readers of this paper find value beyond its narrow application to the larger multi-centered 

study? 

We hope that the expansion of the critical evaluation of METs following the reviewers‟ previous 

comments means we now have more generalisability and we have added a reference to potential 

explanations for differences in energy cost [7] and points for further research. The conclusions are 

now revised to include more clinical applications and warnings and we hope this small study will not 

only influence our decision making  in research but that of others as well as informing future clinical 

application of the incremental test much-used throughout the Europe and south America (although we 

note, not in the US). 

 

 

 

Minor Concerns:  

 

Thank you for acknowledging the small error associated with assuming a resting energy expenditure 

of 4.0 ml/kg/min. The calculation for net metabolic power, however, still does not show that you 

subtracted out the estimated resting VO2 of 4.0 ml/kg/min. Please fix this equation in the text so that 

the reader knows exactly how you derived your values. This was the fault of author GS during revision 
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– the corrected equation was provided for me at the last revision (by author RB, who was on vacation) 

and I mis-pasted the equation – it‟s there now, sorry:  
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