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AUTHORS Huynh, Quan; Blizzard, Christopher Leigh; Sharman, James; 
Magnussen, Costan; Dwyer, Terry; Venn, Alison 

 

VERSION 1 - REVIEW 

REVIEWER Wijndaele, Katrien 
United States 

REVIEW RETURNED 07-Aug-2013 

 

GENERAL COMMENTS This cross-sectional study examines the associations between self-
reported sitting time during the week and the weekend with 
measures of carotid artery stiffness, as well as the potential 
mediators of these associations, in a relatively large sample of 
young adults. This is a novel research question and this study could 
further our knowledge on the potential harmful effects of prolonged 
sitting.  
 
I have the following comments:  
 
Major comments:  
 
1. Page 4, line 35: change “physical activity” into “moderate-to-
vigorous physical activity”. In general, be more precise with 
terminology of physical activity in terms of intensity throughout the 
manuscript (i.e. physical activity includes light-intensity and 
moderate-to-vigorous physical activity). Also see: “Sedentary 
Behaviour Research Network (2012) Standardized use of the terms 
"sedentary" and "sedentary behaviours". Appl Physiol Nutr Metab-
Physiol Appl Nutr Metab 37: 540-542.” Moderate-to-vigorous 
physical activity (MVPA) generally shows weak (inverse) correlations 
with sedentary time and MVPA is what is mainly focused on in public 
health guidelines. Hence why many studies examine whether 
associations of sedentary time with health outcomes are 
independent of time spent in MVPA. Sedentary time and time spent 
in light-intensity physical activity are generally strongly (inversely) 
correlated (together occupying the vast majority of the waking day), 
as shown from accelerometry data.  
2. Please discuss in the discussion section of the manuscript how 
drop out of participants from the original nationally-representative 
sample (n=8,498) may have caused selection bias and influenced 
external validity of the presented findings in the sample included in 
analysis (n=2,328).  
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3. Table 1: time spent watching television/computer/video games 
seems to occupy a large proportion of total sitting time, which is not 
what you would expect in adults this age. Please comment on this. 
Did computer use include occupational computer use or only 
leisure?  
4. Page 5, 51: all activities included were of moderate-to-vigorous 
intensity, correct? Please clarify, also in the variable labels used in 
Tables 1 and 2.  
5. Page 8 lines 36-47: were differences between men and women 
statistically significant? Please examine and describe.  
6. All results are presented stratified by sex. Did the authors 
examine whether there was an exposure*sex interaction effect on 
the associations found?  
7. Given recent literature on differential health associations of 
specific sedentary behaviours (such as leisure screen time) 
compared to other sedentary behaviours or total sitting time, it may 
be interesting to also present the associations between the screen 
time measure and arterial stiffness.  
8. Table 3: were results similar when adjusting for “total PA”, which 
also includes moderate-intensity activity?  
9. Page 10, lines 9-18: please provide p-values for the additionally 
adjusted associations.  
10. Page 12, lines 37-43: please explain in greater detail what is 
meant by “greater discriminative value”.  
11. Do the authors have any idea about differences in psychometric 
properties of the weekday and weekend day sitting measures used? 
Some recent methodological papers describing psychometric 
properties of sedentary behaviour questionnaires have shown better 
properties for weekday sitting measures compared to weekend 
sitting measures (and a suggested explanation is that weekend days 
tend to be less structured in terms of time use than weekdays).  
 
 
Minor comments:  
 
1. Abstract, line 20: please include “This cross-sectional study xxx”.  
2. Abstract: Methods: please provide a brief description of the 
statistical methods used, and the measurement procedures for the 
confounding variables.  
3. Page 4, line 32: please include the following reference when 
defining sedentary behaviours:  
Sedentary Behaviour Research Network (2012) Standardized use of 
the terms "sedentary" and "sedentary behaviours". Appl Physiol Nutr 
Metab-Physiol Appl Nutr Metab 37: 540-542  
4. Page 5, line 18: please include “In this cross-sectional study xxx”.  
5. Page 6, line 40: please provide a reference which describes the 
carotid artery stiffness measures in greater detail.  
6. Table 2: footnote: please include the unit for VLPA.  
7. Page 12, line 13: change “casual” into”causal” 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1 
Comments to the Author 
This cross-sectional study examines the associations between self-reported sitting time during the 
week and the weekend with measures of carotid artery stiffness, as well as the potential mediators of 
these associations, in a relatively large sample of young adults. This is a novel research question and 
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this study could further our knowledge on the potential harmful effects of prolonged sitting.  
RESPONSE: We thank the reviewer for the comments. Our responses to each of the comments are 
as follows. 
 
I have the following comments: 
 
Major comments:  
 
1. Page 4, line 35: change “physical activity” into “moderate-to-vigorous physical activity”. In 
general, be more precise with terminology of physical activity in terms of intensity throughout the 
manuscript (i.e. physical activity includes light-intensity and moderate-to-vigorous physical activity). 
Also see: “Sedentary Behaviour Research Network (2012) Standardized use of the terms "sedentary" 
and "sedentary behaviours".  Appl Physiol Nutr Metab-Physiol Appl Nutr Metab 37: 540-542.” 
Moderate-to-vigorous physical activity (MVPA) generally shows weak (inverse) correlations with 
sedentary time and MVPA is what is mainly focused on in public health guidelines. Hence why many 
studies examine whether associations of sedentary time with health outcomes are independent of 
time spent in MVPA. Sedentary time and time spent in light-intensity physical activity are generally 
strongly (inversely) correlated (together occupying the vast majority of the waking day), as shown 
from accelerometry data.  
RESPONSE: The term “physical activity” has been replaced by “moderate-to-vigorous physical 
activity” in the Introduction (page 4) as suggested. All the terminologies of physical activity have been 
revised carefully based on the recommendations from the suggested reference, which has now been 
cited in the revised manuscript (Introduction, page 4). 
 
2. Please discuss in the discussion section of the manuscript how drop out of participants from 
the original nationally-representative sample (n=8,498) may have caused selection bias and 
influenced external validity of the presented findings in the sample included in analysis (n=2,328).    
RESPONSE: There was no significant difference in terms of self-reported total time spent on 
moderate-to-vigorous physical activity in childhood in 1985 between the participants who continued 
participating at follow-up and the non-participants who dropped out (432 vs. 437 minutes/week, 
p=0.62). However, the non-participants had lower socio-economic status based on residential 
postcode  (male p=0.001, female p<0.001), lower levels of school academic performance (p<0.001 for 
each sex), higher BMI (male p=0.005, female p<0.001), greater waist circumference (male p<0.05, 
female p<0.001) and lower cardiorespiratory fitness assessed by time to finish 1.6km run (male 
p=0.002, female p<0.001) in childhood in 1985 compared with the participants at follow-up during 
2004-06. Based on these variables, we calculated the probability of participation at follow-up for each 
subject at baseline in 1985. We then weighted the associations of sitting time with the outcomes 
among the participants using inverse probability weighting. This gave us an estimate of the 
association of interest with the inclusion of non-participants at follow-up represented by those similar 
to them at baseline in terms of socio-economic status, levels of school academic performance, BMI, 
waist circumference and cardiorespiratory fitness. The correlation coefficients of sitting time per 
weekend day with the outcomes after weighting are: carotid distensibility (men r=0.12, women 
r=0.10), resting heart rate (men r=0.12, women r=0.04), skinfolds (men r=0.07, women r=0.12) and 
continuous metabolic syndrome score (men r=0.08, women r=0.13). These results are very similar to 
those of the participants that were presented in the manuscript (Table 3). These results give us more 
confidence that the drop-outs from the originally-representative sample did not influence our results. 
We have modified the text to clarify this as follows: 
 
“There was no difference in self-reported moderate-to-vigorous physical activity in childhood between 
the participants at follow-up and the non-participants who dropped out from the baseline sample 
(p=0.62). However, the non-participants had lower socio-economic status, lower levels of school 
academic performance, higher BMI, greater waist circumference and lower cardiorespiratory fitness in 
childhood in 1985 than the participants included in this study (all p<0.05). Using these characteristics, 
we calculated the probability of participation at follow-up for each subject at baseline. We then 
weighted the associations of sitting time with the outcomes among the participants using inverse 
probability weighting; this gave estimates of the association of interest with the inclusion of non-
participants at follow-up represented by those similar to them at baseline in terms of socio-economic 
status, school performance, BMI, waist and fitness. The weighted results were very similar to those 
presented in this manuscript (not shown), and thus give us confidence that the drop-outs did not 
influence our results.” (Statistical analyses, page 8) 
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3. Table 1: time spent watching television/computer/video games seems to occupy a large 
proportion of total sitting time, which is not what you would expect in adults this age. Please comment 
on this. Did computer use include occupational computer use or only leisure? 
RESPONSE: Yes, the computer use in our study included computer use both at work and at home. 
Because computer use has become ubiquitous in many occupations and this study included only 
young adults (aged 26-36 years), most of whom (91%) had a job or were students when they 
answered the questionnaire, it is plausible that total time spent watching television, using computers 
and playing video games contributed a major proportion of sitting time in our study. We have modified 
the manuscript to clarify this better as follows: 
 
“Computer use in this study included time using a computer at work and home. 91% (2122/2328) of 
our participants were students or had a job that may involve computer use. This may explain the large 
proportion of total sitting time attributed to watching television, using computers and playing video 
games in our study.” (Results, page 9) 
 
4. Page 5, 51: all activities included were of moderate-to-vigorous intensity, correct? Please 
clarify, also in the variable labels used in Tables 1 and 2. 
RESPONSE: Yes, they included moderate-to-vigorous physical activities. The phrase “moderate-to-
vigorous” has been added in the revised manuscript (Methods, page 5). The footnotes of Table 1 and 
2 have also been modified to clarify this as follows: 
 
“‡Including moderate-to-vigorous physical activity.” (Table 1 footnote) 
“†Including moderate-to-vigorous physical activity.” (Table 2 footnote) 
 
5. Page 8 lines 36-47: were differences between men and women statistically significant? 
Please examine and describe.  
RESPONSE: Yes, the differences between men and women were statistically significant (p<0.05). We 
did not report the p-values because we were not testing a hypothesis about sex differences. However, 
as requested by the reviewer, all the p-values for the differences between men and women have now 
been added to the text of the revised manuscript (Results, page 8) 
 
6. All results are presented stratified by sex. Did the authors examine whether there was an 
exposure*sex interaction effect on the associations found?   
RESPONSE: No, there was no interaction of the exposure (here, the sitting time) with sex in our 
study. However, because arterial stiffness was greater among men than among women (p<0.001), we 
decided to present our findings stratified by sex so that readers may make their own judgement of the 
data. 
 
7. Given recent literature on differential health associations of specific sedentary behaviours 
(such as leisure screen time) compared to other sedentary behaviours or total sitting time, it may be 
interesting to also present the associations between the screen time measure and arterial stiffness. 
RESPONSE: In our study, the associations of time watching TV (or screen time), and of time using a 
computer, per weekend day with the outcomes were generally similar to, but somewhat weaker than, 
those of total sitting time per weekend day (as shown in the following table).  
 

 CD RHR Skinfolds cMet-S 

Men     

Sitting weekend −0.11 0.13 0.06 0.07 

Watching TV weekend −0.05 0.10 0.06 0.07 

Using computer weekend −0.04 0.05 0.07 0.03 

Women     

Sitting weekend −0.09 0.02 0.11 0.12 
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Watching TV weekend −0.03 0.06 0.10 0.11 

Using computer weekend −0.06 0.03 0.12 0.07 

 
Time watching TV and time using a computer per weekday were weakly associated with the 
outcomes, similar to sitting time per weekday (not shown). For brevity, we reported the associations of 
total sitting time. 
 
We have modified the text to clarify this point as follows: 
 
“The associations of time spent watching television, and of time using a computer or playing video 
games, per weekday and per weekend day with the outcomes were similar to, but somewhat weaker 
than, those of total sitting time per weekday and weekend day with the outcomes (not shown). For 
brevity, we reported the associations of total sitting time.” (Statistical analyses, page 8) 
 
8. Table 3: were results similar when adjusting for “total PA”, which also includes moderate-
intensity activity? 
RESPONSE: Because only leisure-time vigorous physical activity but not less intensive forms of 
physical activity were associated with arterial stiffness among the young adult participants of our 
study, we adjusted the associations of sitting time with arterial stiffness for leisure-time vigorous 
physical activity. Adjustment for total physical activity provided similar results. We have modified the 
manuscript to clarify this better as follows: 
 
“Because only leisure-time vigorous physical activity but not less intensive forms of physical activity 
were associated with arterial stiffness among the young participants included in our study (not 
shown), the correlations presented in Table 3 were adjusted for leisure-time vigorous physical activity. 
Adjustment for total physical activity provided similar results (not shown).” (Statistical analyses, page 
8) 
 
9. Page 10, lines 9-18: please provide p-values for the additionally adjusted associations.  
RESPONSE: The p-values have been added to the revised manuscript as suggested (Results, page 
11). 
 
 
10. Page 12, lines 37-43: please explain in greater detail what is meant by “greater discriminative 
value”.  
RESPONSE: By saying “greater discriminative value”, we meant greater discrimination of an 
individual‟s discretionary sedentary behaviours reflected by sitting time per weekend day than by 
sitting time per weekday. This has been discussed in the Discussion (page 11-12). We have now 
modified the manuscript to clarify this point better in the Conclusion as follows: 
 
“This may be due to greater discriminative value capability of sitting time during weekends than 
weekdays in reflecting habitual discretionary sitting behaviour of an individual, whereas sitting time 
during weekdays is probably more determined by occupational requirements.” (Conclusion, page 13) 
 
 
11. Do the authors have any idea about differences in psychometric properties of the weekday 
and weekend day sitting measures used? Some recent methodological papers describing 
psychometric properties of sedentary behaviour questionnaires have shown better properties for 
weekday sitting measures compared to weekend sitting measures (and a suggested explanation is 
that weekend days tend to be less structured in terms of time use than weekdays). 
RESPONSE: In our study, men spent more time during weekdays and weekends on sitting, using the 
computer, watching television and playing video games than did women (as shown in Table 1, all 
p<0.05). Participants‟ levels of education were positively associated with sitting time per weekday 
(men r=0.32, women r=0.19, p<0.001), and with time using a computer per weekday (men r=0.39, 
women r=0.15, p<0.001) and per weekend day (men r=0.14, women r=0.09, p<0.001). Levels of 
education were negatively associated with time spent watching television per weekday (men r=0.16, 
women r=0.17, p<0.001) and per weekend day (men r=0.20, women r=0.14, p<0.001). In addition, 
measures of sedentary behaviours in our study were inversely associated with both self-reported and 
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objectively-measured physical activity (as shown in Table 2). These data have led us to believe that 
our measures of sedentary behaviours both during weekdays and weekends are reliable. 
 
We have modified the text to clarify this point as follows: 
 
“Levels of education were positively correlated with sitting time per weekday, and with time using a 
computer per weekday and weekend day, but was negatively associated with time watching television 
per weekday and weekend day (all p<0.001 for each sex).” (Results, page 9-10) 
 
“Confidence in the reliability of our measures of sedentary behaviour in our study is strengthened by 
their plausible associations with sex, levels of education, and self-reported and objectively-measured 
physical activity.” (Discussion, page 11) 
 
 
 
 
 
 
Minor comments: 
 
1. Abstract, line 20: please include “This cross-sectional study xxx”. 
RESPONSE: The abstract has now been modified as suggested (Abstract, page 2). 
 
2. Abstract: Methods: please provide a brief description of the statistical methods used, and the 
measurement procedures for the confounding variables. 
RESPONSE: These descriptions have been added to the Methods section of the Abstract as 
suggested: 
 
“Potential confounders, including strength training, education, smoking, diet, alcohol consumption and 
parity, were self-reported. Rank correlation was used for analysis.” (Abstract) 
 
3. Page 4, line 32: please include the following reference when defining sedentary behaviours:  
Sedentary Behaviour Research Network (2012) Standardized use of the terms "sedentary" and 
"sedentary behaviours".  Appl Physiol Nutr Metab-Physiol Appl Nutr Metab 37: 540-542 
RESPONSE: The recommended reference has now been added to the revised manuscript as 
suggested (Introduction, page 4). 
 
4. Page 5, line 18: please include “In this cross-sectional study xxx”. 
RESPONSE: The manuscript has now been modified as suggested (Methods, page 5). 
 
5. Page 6, line 40: please provide a reference which describes the carotid artery stiffness 
measures in greater detail.  
RESPONSE: A reference has been added as suggested. 
 
6. Table 2: footnote: please include the unit for VLPA. 
RESPONSE: The unit of VLPA (hour/week) has been added to the footnote of Table 2 as suggested. 
 
7. Page 12, line 13: change “casual” into”causal” 
RESPONSE: The typographical mistake has been corrected in the revised manuscript. 
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VERSION 2 – REVIEW 

REVIEWER Mac Buchowski 
Vanderbilt University, USA 

REVIEW RETURNED 28-Jan-2014 

 

GENERAL COMMENTS Minor comments. Male /female and men/women are use 
interchangeably. Since the question in the questionnaire was most 
likely asking about being a male or female , perhaps the former is a 
better choice. A minor editorial issue is that references and the end 
of statements are currently after a full stop in contrast to references 
"inside" of statements. 
 
It is unclear if participants signed the informed consent for the study.  
Are the data from the study publicly available? 
 
Well written paper containing interesting results.  

 

 

VERSION 2 – AUTHOR RESPONSE 

 

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

Response: there was no conflict of interest for the authors of this manuscript. This has been declared 

in the title page (page 1) and at the end of the body text (page 15).  

 

2. Male /female and men/women are use interchangeably. Since the question in the questionnaire 

was most likely asking about being a male or female , perhaps the former is a better choice.  

Response: Men/women have been replaced by males/females as requested.  

 

3. A minor editorial issue is that references and the end of statements are currently after a full stop in 

contrast to references "inside" of statements.  

Response: The references were inserted immediately after the punctuation because this was a 

specific requirement by the BMJ Open journal.  

 

4. It is unclear if participants signed the informed consent for the study.  

Response: All participants provided written consent before participating in the study. This information 

has been added to the Methods as suggested.  

 

“All participants provided written consent.” (Methods, page 5)  

 

5. Are the data from the study publicly available?  

Response: The data from this study are not publicly available. 
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