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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   
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VERSION 1 - REVIEW 

REVIEWER Dr Gemma Lancaster 
Lancaster University, UK 

REVIEW RETURNED 02-Aug-2016 

 

GENERAL COMMENTS This is an interesting study in which NIRS has been used to assess 
the effect of fatigue on cerebral oscillations in sailors with the aim of 
finding whether there is a link between fatigue severity and cognitive 
decline as inferred from reductions in wavelet amplitude of and 
coherence between NIRS signals. Further comments on the 
checklist items answered with 'no' are below:  
 
2. In the abstract, in the results section, the frequency ranges of 
intervals are not specified, and thus may be completely meaningless 
for some readers.  
 
In the same section, the statement “Also, the WPCO exhibited a 
negative correlation with the FSS in intervals III…” does not make 
clear whether this is in the sailor group, control group, or both?  
 
In the abstract conclusion, it might be useful to mention what the 
intervals with reduced WPCO represent, to show the significance of 
the findings.  
 
4. On page 6, when discussing WPCO in brain regions, it would be 
helpful to reiterate exactly which regions these are, and be more 
specific in this paragraph, i.e. the phase coherence method can be 
used to evaluate the phase relationship over time.  
 
The NIRS recording time and sampling frequency are not stated.  
 
In the section describing wavelet-based coherence analysis, more 
detail is required on the calculation of wavelet phase coherence. The 
sentence “WPCO can reveal the degree of coherence of the two 
signals by calculating the instantaneous phase” is not sufficient to 
summarise the whole process.  
 
It is not fully explained in the methods what WAV is, it is mentioned 
briefly in the abstract as „wavelet average amplitude (WAV) 
frequency‟, so are you comparing wavelet amplitude, or the 
frequency of the amplitude peaks? It seems from figure 2 that you 
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are comparing time-averaged wavelet amplitude, this should be 
clarified.  
 
6 & 10. In results – fatigue level (page 12) „The average score of 
subjective scale in 30 sailors was 5.65, and it was 3.29 in the age-
matched control group. This indicates evident fatigue in the sailor 
group compared with the control group.‟ It is not clear whether the 
distributions of scores were significantly different in sailors vs. 
controls. This question is answered in section 3.4, consider moving 
earlier.  
 
In section 3.4, it is stated that a strong negative correlation between 
FSS and WAV in interval I in the sailor group was found and a 
strong negative correlation in interval III in the control group was 
found, but the abstract states that this result (with r=-0.721, p<0.01) 
was in the sailor group. Was this found in both groups? Please 
clarify this and also state which group is being considered in figure 
5.  
 
In the same section, in the first sentence of page 14, it is not stated 
which group the correlation analysis between FSS and WPCO is 
presented for. Have these correlations been calculated for both 
groups? If not, why not?  
 
12. Has the effect of the significantly different systolic blood pressure 
between groups on the results been considered?  
 
Is there a reason that the subjects were asked to refrain from 
drinking wine but no other types of alcohol?  
 
15. The manuscript would benefit from thorough proof reading, e.g.  
• Page 4, line 37 – „in subjects with sailor group‟ to „in sailors‟  
• Page 5, line 31 – „NIRS is sensitive to the microvasculature, which 
can measure changes…‟ to „NIRS is sensitive to the 
microvasculature, and can measure changes…‟  
• Page 6, line 5 – „cerebral haemoglobin oxygenation changes of 
oxyhemoglobin by‟ to „cerebral oxyhemoglobin changes‟  
• Page 7, lines 13 and 39 – repetition of „The average time off-board 
was less than 7 days‟ and „training at Qingdao Ocean Shipping 
Mariners Company…‟  
• Page 11, lines 39 and 46, repetition.  
• Ref. 25 All capital letters 

 

REVIEWER Vassiliy Tsytsarev 
University of Maryland, USA 

REVIEW RETURNED 07-Aug-2016 

 

GENERAL COMMENTS The abbreviation "NIRS", as well as other abbreviations, should be 
explained only one time. Please make some corrections.I suggest to 
add a little more about about physiological base of the NIRS, that is 
similar to the intrinsic optical imaging (IOS). You can use (Lenkov 
DN, Volnova AB, Pope AR, Tsytsarev V.J Neurosci Methods. 2013 
Jan 30;212(2):195-202) as well as some other apropriate 
publications.  
Advantages and limitations of brain imaging methods in the research 
of absence epilepsy in humans and animal models. The paper is 
original, the manuscript organized well and written clear. I am happy 
to recommend the manuscript for the publication after corrections, 
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suggested before. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1  

Q1 This is an interesting study in which NIRS has been used to assess the effect of fatigue on 

cerebral oscillations in sailors with the aim of finding whether there is a link between fatigue severity 

and cognitive decline as inferred from reductions in wavelet amplitude of and coherence between 

NIRS signals.  

Reply: Thanks for your comments.  

 

Q2 In the abstract, in the results section, the frequency ranges of intervals are not specified, and thus 

may be completely meaningless for some readers.  

Reply: The frequency ranges of intervals have been added in the abstract. Page 2, line 15-17  

 

Q3 In the same section, the statement “Also, the WPCO exhibited a negative correlation with the FSS 

in intervals III…” does not make clear whether this is in the sailor group, control group, or both?  

Reply: The WPCO exhibited a negative correlation with the FSS in intervals III (r=−0.839, p<0.01), IV 

(r=−0.765, p<0.01) and V (r=−0.775, p<0.01) in the sailor group. Page 2, line 23  

 

Q4 In the abstract conclusion, it might be useful to mention what the intervals with reduced WPCO 

represent, to show the significance of the findings.  

Reply: This section has been revised in the abstract on Page 3, line 3-5.  

 

Q5 On page 6, when discussing WPCO in brain regions, it would be helpful to reiterate exactly which 

regions these are, and be more specific in this paragraph, i.e. the phase coherence method can be 

used to evaluate the phase relationship over time.  

Reply: The regions have been added. Page 6, line 20  

 

Q6 The NIRS recording time and sampling frequency are not stated.  

Reply: The NIRS recording time is 20 min. The sampling frequency of the instrument is 10 Hz. The 

NIRS recording time is added on page 10, line 12-13. The sampling frequency is added on page 10, 

line 6.  

 

Q7 In the section describing wavelet-based coherence analysis, more detail is required on the 

calculation of wavelet phase coherence. The sentence “WPCO can reveal the degree of coherence of 

the two signals by calculating the instantaneous phase” is not sufficient to summarise the whole 

process.  

Reply: The detail on the calculation of wavelet phase coherence has been added. Page 10, line 22; 

Page 11, line 1-8  

 

Q8 It is not fully explained in the methods what WA is, it is mentioned briefly in the abstract as 

„wavelet average amplitude (WAV) frequency‟, so are you comparing wavelet amplitude, or the 

frequency of the amplitude peaks? It seems from figure 2 that you are comparing time-averaged 

wavelet amplitude, this should be clarified.  

Reply: In this study, WA refers to the average wavelet amplitude (revised version). WA was averaged 

to indicate frequency specificity over time domain (Tan et al., 2016). The word “frequency” is deleted. 

Page 2, line 17  

The wavelet average amplitude (WAV) has been modified into average wavelet amplitude (WA). 

Figure 2; Figure 3; Figure 6  

 

Q9 In results – fatigue level (page 12) „The average score of subjective scale in 30 sailors was 5.65, 
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and it was 3.29 in the age-matched control group. This indicates evident fatigue in the sailor group 

compared with the control group.‟ It is not clear whether the distributions of scores were significantly 

different in sailors vs. controls. This question is answered in section 3.4, consider moving earlier.  

Reply: The distributions of scores were significantly different in sailors vs. controls. This section has 

been added on Page 14, line 7-9. Figure 5 (revised version)  

Q10 In section 3.4, it is stated that a strong negative correlation between FSS and WA in interval I in 

the sailor group was found and a strong negative correlation in interval III in the control group was 

found, but the abstract states that this result (with r=-0.721, p<0.01) was in the sailor group. Was this 

found in both groups? Please clarify this and also state which group is being considered in figure 5.  

Reply: This result (with r=-0.721, p<0.01) was in the sailor group not in the control group. We 

corrected the sentence. Page 14, line 14. Fig.6 (revised version) shows the correlation between 

fatigue severity scale and WA in frequency interval III of sailor group.  

 

Q11 In the same section, in the first sentence of page 14, it is not stated which group the correlation 

analysis between FSS and WPCO is presented for. Have these correlations been calculated for both 

groups? If not, why not?  

Reply: The correlation analysis between FSS and WPCO is performed in the sailor group. Page 14, 

line 19.  

The WA in intervals I and III and WPCO in intervals III, IV and V were significantly lower in sailor 

group than control group. Since the objective of this study is to assess the effects of long-term 

offshore work on cerebral oxygenation oscillations in sailors, the correlation between FSS level and 

WPCO in sailor group can demonstrate this goal.  

 

Q12 Has the effect of the significantly different systolic blood pressure between groups on the results 

been considered?  

Reply: There is a significant difference in systolic blood pressure between sailor group and control 

group. Cerebral perfusion pressure maintain stable because the cerebral vasculature is continuously 

adapting to changes in arterial blood pressure (Kvandal et al., 2013). The relationship between 

cerebral blood flow and arterial pressure is considered to be a high-pass filter (Hamner et al., 2004). 

Cerebral autoregulation is a frequency-dependent phenomenon, and the most effective operation 

frequency range is below 0.07 Hz (Hamner et al., 2004). The low frequency component of blood 

pressure is effectively anti-regulated, and the high frequency wave component is not affected by 

direct transmission (Hamner et al., 2004, Rowley et al., 2007). In our study, the WA was significantly 

lower in intervals I and III in the sailors than that in controls. The WPCO values of sailor group were 

significantly lower in intervals III, IV and V than those of the control group. Therefore, these results 

might suggest that higher systolic blood pressure may partly contribute to the difference in WA and 

WPCO in the low frequency intervals between sailor and control group. Page 17, the second Para  

 

Q13 Is there a reason that the subjects were asked to refrain from drinking wine but no other types of 

alcohol?  

Reply: All kinds of alcoholic drinks were not allowed within the 24 hours before the test in this study. 

We corrected the sentence. Page 7, the first Para  

 

Q14 The manuscript would benefit from thorough proof reading, e.g.  

• Page 4, line 37 – „in subjects with sailor group‟ to „in sailors‟  

Reply: Done. Page 4, line 15  

 

• Page 5, line 31 – „NIRS is sensitive to the microvasculature, which can measure changes…‟ to 

„NIRS is sensitive to the microvasculature, and can measure changes…‟  

Reply: Done. Page 5, line 11  

• Page 6, line 5 – „cerebral haemoglobin oxygenation changes of oxyhemoglobin by‟ to „cerebral 

oxyhemoglobin changes‟  
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Reply: Done. Page 6, line 2-3  

 

• Page 7, lines 13 and 39 – repetition of „The average time off-board was less than 7 days‟ and 

„training at Qingdao Ocean Shipping Mariners Company…‟  

Reply: Done. Page 7, the first Para  

 

• Page 11, lines 39 and 46, repetition.  

Reply: Done. Page 12, the first Para  

 

• Ref. 25 All capital letters  

Reply: Done. Page 22, line 7-8  

 

 

Reviewer 2  

Q1 The abbreviation "NIRS", as well as other abbreviations, should be explained only one time.  

Reply: Done  

 

Q2 Please make some corrections. I suggest to add a little more about about, that is similar to the 

intrinsic optical imaging (IOS). You can use (Lenkov DN, Volnova AB, Pope AR, Tsytsarev V.J 

Neurosci Methods. 2013 Jan 30;212(2):195-202) as well as some other apropriate publications. 

Advantages and limitations of brain imaging methods in the research of absence epilepsy in humans 

and animal models.  

Reply: Some corrections as mentioned above are added. Page 5, the second Para 

 

VERSION 2 – REVIEW 

REVIEWER Dr Gemma Lancaster 
Lancaster University 

REVIEW RETURNED 26-Sep-2016 

 

GENERAL COMMENTS 1) The manuscript still requires proof reading. Some examples are 
below but this is not an exhaustive list.  
 
Page 4, line 12 - 'Spontaneous oscillations is considered' --> 
'Spontaneous oscillations are considered'  
 
Page 5, line 15 - 'is lower than that same of functional..' --> 'is lower 
than that of functional'  
 
Page 6, line 5 - 'Spectral analysis of signal-oxygenated deals' -- > 
'Spectral analysis of oxygenation signals deals'  
 
2) I am concerned by the new discussion of wavelet phase 
coherence on pages 10/11, in particular the references provided in 
this section, which do not seem to be relevant to the text. Ref 26 
does not discuss wavelet phase coherence in detail, and Ref 27 
discusses wavelet cross-correlation. More suitable is Bandrivskyy et 
al. Wavelet Phase Coherence Analysis: Application to Skin 
Temperature and Blood Flow, Cardiovasc. Eng. 4(1), 2004. Please 
check the relevance and location of all references.  
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VERSION 2 – AUTHOR RESPONSE 

Reviewer 1  

Dr Gemma Lancaster   

Institution and Country   

Lancaster University   

 

Q1 The manuscript still requires proof reading. Some examples are below but this is not an 

exhaustive list.   

Page 4, line 12 - 'Spontaneous oscillations is considered' --> 'Spontaneous oscillations are 

considered'   

Page 5, line 15 - 'is lower than that same of functional..' --> 'is lower than that of functional'   

Page 6, line 5 - 'Spectral analysis of signal-oxygenated deals' -- > 'Spectral analysis of oxygenation 

signals deals'   

Reply:  

Thanks for suggestion. We have made a proof reading and corrected the mistakes in this paper.  

 

Page 2, line 12; Page 2, line 17-18; Page 3, line 2; Page 3, line 10; Page 3, line 11; Page 4, line 3-4; 

Page 4, line 6-7; Page 4, line 12-13; Page 4, line 19; Page 4, line 22-23; Page 5, line 1; Page 5, line 

2; Page 5, line 3; Page 5, line 13; Page 5, line 16; Page 5, line 18-21; Page 6, line 4; Page 6, line 9-

12; Page 6, line 20; Page 6, line 22; Page 7, line 1; Page 7, line 5; Page 7, line 8-9; Page 8, line 12-

13; Page 7, line 8-9; Page 9, line 11-12; Page 9, line 14; Page 10, line 6; Page 10, line 14; Page 11, 

line 1; Page 12, line 1-2; Page 12, line 15; Page 12, line 17-19; Page 13, line 4; Page 13, line 15; 

Page 14, line 10-11; Page 15, line 3; Page 15, line 6; Page 15, line 10; Page 15, line 13; Page 15, line 

15; Page 16, line 3-4; Page 16, line 12; Page 17, line 14; Page 17, line 17  

 

 

 I am concerned by the new discussion of wavelet phase coherence on pages 10/11, in particular the 

references provided in this section, which do not seem to be relevant to the text. Ref 26 does not 

discuss wavelet phase coherence in detail, and Ref 27 discusses wavelet cross-correlation. More 

suitable is Bandrivskyy et al. Wavelet Phase Coherence Analysis: Application to Skin Temperature 

and Blood Flow, Cardiovasc. Eng. 4(1), 2004. Please check the relevance and location of all 

references.  

Reply:  

We check the relevance and location of all references and make some corrections.  

Page 11, line 1; Page 11, line 7. 
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