
PEER REVIEW HISTORY 

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.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Assessment for the possibility of a first night effect for wrist 
actigraphy in adolescents 

AUTHORS Arora, Teresa; Omar, Omar; Taheri, Shahrad 

 

VERSION 1 - REVIEW 

REVIEWER Barry T. Peterson, Ph.D. 
Sr. Manager, Clinical Affairs  
Philips Healthcare  
USA 
 
The actigraphy devices used in this study are made by a Philips 
competitor, but since I recognize them as quality scientific devices I 
do not think this alters my ability to give a fair review. 

REVIEW RETURNED 28-Apr-2016 

 

GENERAL COMMENTS Specific Comments:  
The abstract and the text contain small but important 
typos/mistakes:  
1. Abstract, Participants, says "annual assessment for three years" 
but the text said the followup was for two years.  
2. Abstract, Results, the number for Saturday should be 489 rather 
than 498 in order to be consistent with Table 4.  
3. Page 9 line 27 says the difference was "15 minutes" but Table 4 
indicates 17 minutes difference. If the issue is the difference of 
means vs the mean of differences, this should be stated for clarity.  
4. Page 9, line 34. Same as comment 3.  
 
General comment  
Although the study was well done and reported, the research 
question about a first night effect with actigraphy is not very exciting. 
Unlike PSG, additional nights of actigraphy data can be collected at 
low cost, so the cost of excluding the first night is not very high. On 
the other hand, the details of actigraphy data analysis are important 
and this MS, if published, would likely be cited quite often. The 
authors do not have to respond to this comment but I thought I 
would give this perspective to the editor.  

 

REVIEWER James Slater 
University of Western Australia, Perth, Western Australia, Australia  
Monash University, Melbourne, Victoria, Australia 

REVIEW RETURNED 29-Apr-2016 

 

GENERAL COMMENTS Actigraphic measurement of sleep has many questions yet to 
answer. Many of them are small but critically important. Your study 
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has investigated one of these small but very important questions.  
 
Page 3 line 41  
There is great variation in number of nights recommended, from as 
little as 2, up to 7 and even 14. Your references to Acebo is 
appropriate given the robust methods of that paper and your 
participant characteristics. But there are many other studies into this.  
 
Page 5 lines 1-5. “sleep was automatically scored according to pre-
defined algorithms”. A reference is provided indicating the Sadeh 
algorithm was chosen. Please state the algorithm in the text of the 
paper. Further, it is unclear what aspects of scoring are automated. 
The Sadeh algorithm only scores epochs/minutes as sleep or wake. 
In order to calculate the sleep measures used you must also have a 
start (lights off) and end (lights on) point for every night. How as this 
determined? The standard method is sleep diary but this is not 
mentioned. There are proprietary options such as automated 
algorithms, and visual manual identification methods. These are not 
mentioned.  
 
The Sadeh algorithm used was not originally developed and 
validated for Actigraph/ActiLife. It has since been validated for use 
with Actigraph and ActiLife in numerous studies. You would need 
address this in addition to the Sadeh algorithm.  
 
Page 5 lines 1-5 on all of the overall sleep measures, the overall 
sleep measures must be defined including the calculation used to 
obtain the overall sleep measure.  
 
Page 8 lines 29-50 on self report bias and measurement effect. This 
is accurate but it could be written clearer.  
 
Please give details of:  
Participants in each collection round: number of nights with usable 
data out of number of nights recorded, recording environment  
Actigraphs: epoch length, filter setting, sensitivity setting, firmware 
version, software version  
Interval between collection: time from participant in a collection 
round to their study in the next collection rounds.  
Time of year: month or season, in particular considering whether 
there is a seasonal difference or school term v school holidays 
difference.  
Sleep/activity diary mentioned above, if applicable: Method of time to 
bed (lights off) and time out of bed (lights on). If this was sleep diary, 
provide the overall sleep measures from diary and compare to 
actigraphy.  
 
Please consider these useful resources for performing, analysing 
and reporting actigraphy.  
Ancoli-Israel et al The SBSM guide to actigraphy monitoring  
Berger et al Methodological challenges when using actigraphy in 
research  
 
Statistical methods are acceptable for the research question. There 
are additional statistical methods available, however, what was used 
is sufficient.  
 
I could not find clarification of this on the journals website – but am 
wondering if British English should be used rather than the American 
English used in the paper?  
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Paper requires revisions that are potentially major or minor 
depending on availability of the information requested. As such I 
have recommended major revisions.  
 
Thank you for your contribution to medical science. Your paper is 
appreciated and valued.  

 

REVIEWER Sarah Biggs 
Hudson Institute of Medical Research, Australia 

REVIEW RETURNED 05-May-2016 

 

GENERAL COMMENTS In this manuscript the authors present actigraphy data from a large, 
longitudinal cohort of adolescents to determine if a first night effect 
exists. This is an interesting study. Actigraphy has been widely used 
for many years to determine sleep/wake patterns in populations and 
this is the first study to question whether a first night bias exists. 
Positive results would have had large implications for the field.  
 
However, as there is no indication in the actigraphy literature of a 
first night effect, what is the rationale for thinking the first night would 
be biased? Most people wear watches so having the actiwatch on is 
unlikely, physically, to cause any discomfort. I suggest including a 
description of the possible psychological effects of knowing that 
sleep is being monitored. Perhaps move the second paragraph on 
Page 8 to the introduction. I also question the validity of comparing 
PSG to actigraphy in this instance. They are completely different in 
terms of level of intrusion, environment, and purpose. I do not think 
that it directly follows that first night effects seen in PSG would be 
observed in actigraphy. Please provide more rationale for the study.  
 
Other comments  
 
- The repeated measures component of the study does pose an 
issue, not only due to habituation, but also because of 
developmental effects. Teenagers may become less (or more) 
sensitive to being monitored as they age. As acknowledged in the 
limitations, collapsing the data creates a potential bias. I would 
recommend the authors examine the data from the first collection 
point only.  
- I find the way the data have been analysed confusing. I am unsure 
why the particular weeknight actigraphy was started would have an 
effect on whether the first night was biased or not. If there was a first 
night effect, one would assume it would occur on the first night, 
regardless of when that was. Weekends are a different story but that 
is more likely to be environmental rather than due to a first night 
effect. It might be more appropriate to add day of the week as a 
covariate into a univariate model instead of running a series of t-
tests.  
- Actigraphy is notorious for missing data. Please describe how 
much missing data there were and how these missing data were 
dealt with? 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer 1  

 

Specific comments  

 

1. Abstract, Participants, says “annual assessment for three years” but the text said the follow up was 

for two years.  

 

We have now amended this sentence for clarity.  

 

2. Abstract, Results, the number for Saturday should be 489 rather than 498 in order to be consistent 

with Table 4.  

 

We thank the reviewer for spotting this mistake, which has now been corrected in the abstract to 

correspond with the finding in Table 4.  

 

3. Page 9 line 27 says the difference was "15 minutes" but Table 4 indicates 17 minutes difference. If 

the issue is the difference of means vs the mean of differences, this should be stated for clarity.  

 

We thank the reviewer for pointing out this small oversight. We have now amended the text so that it 

corresponds with the details in Table 4.  

 

4. Page 9, line 34. Same as comment 3.  

 

We thank the reviewer for pointing out this small oversight. We have now amended the text so that it 

corresponds with the details in Table 4.  

 

General comments  

 

We would also like to thank the reviewer for the general comment provided as well as for 

acknowledging that the paper is likely to be highly cited.  

 

Reviewer 2  

 

We thank the reviewer for acknowledging that our study has investigated a very important question.  

 

Page 3 line 41  

There is great variation in number of nights recommended, from as little as 2, up to 7 and even 14. 

Your references to Acebo is appropriate given the robust methods of that paper and your participant 

characteristics. But there are many other studies into this.  

 

We agree with the reviewer and are aware of multiple studies that have investigated this. We have 

cited a recent review as well as an older review to highlight the potential discrepancy for the number 

of nights required.  

 

Page 5 lines 1-5. “sleep was automatically scored according to pre-defined algorithms”. A reference is 

provided indicating the Sadeh algorithm was chosen. Please state the algorithm in the text of the 

paper. Further, it is unclear what aspects of scoring are automated. The Sadeh algorithm only scores 

epochs/minutes as sleep or wake. In order to calculate the sleep measures used you must also have 

a start (lights off) and end (lights on) point for every night. How as this determined? The standard 

method is sleep diary but this is not mentioned. There are proprietary options such as automated 

algorithms, and visual manual identification methods. These are not mentioned.  
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We have now included details of the Sadeh algorithm from The ActiGraph website. We also provide 

details about sleep diaries that were completed concurrent with wrist actigraphy.  

 

The Sadeh algorithm used was not originally developed and validated for Actigraph/ActiLife. It has 

since been validated for use with Actigraph and ActiLife in numerous studies. You would need 

address this in addition to the Sadeh algorithm.  

 

This has now been noted in the text of the manuscript in the Methods section.  

 

Page 5 lines 1-5 on all of the overall sleep measures, the overall sleep measures must be defined 

including the calculation used to obtain the overall sleep measure.  

 

We have now defined all of the sleep outcome measures in the third paragraph of the Methods 

section.  

 

Please give details of:  

Participants in each collection round: number of nights with usable data out of number of nights 

recorded, recording environment  

Actigraphs: epoch length, filter setting, sensitivity setting, firmware version, software version – the 

epoch length, algorithm and software versions have now been stated for clarity of reporting.  

Interval between collection: time from participant in a collection round to their study in the next 

collection rounds - we have now stated that all participants were mainly assessed in the second term 

of each academic year.  

Time of year: month or season, in particular considering whether there is a seasonal difference or 

school term v school holidays difference – we have now stated that all participants were mainly 

assessed in the second term of each academic year and during term time only.  

Sleep/activity diary mentioned above, if applicable: Method of time to bed (lights off) and time out of 

bed (lights on). If this was sleep diary, provide the overall sleep measures from diary and compare to 

actigraphy – we have included details of the corresponding sleep diary used to determine bedtimes 

and have cited our previous work which showed a good level of agreement between sleep diary 

reporting and wrist actigraphy in the same cohort.  

 

Please consider these useful resources for performing, analysing and reporting actigraphy.  

Ancoli-Israel et al The SBSM guide to actigraphy monitoring  

Berger et al Methodological challenges when using actigraphy in research  

 

As with the previous comment, we have now addressed reporting issues to ensure clarity, based on 

suggestions in the Berger paper.  

 

Statistical methods are acceptable for the research question. There are additional statistical methods 

available, however, what was used is sufficient.  

 

We thank the reviewer for pointing out that our statistical methods are correct.  

 

I could not find clarification of this on the journals website – but am wondering if British English should 

be used rather than the American English used in the paper?  

 

We apologise for these inconsistencies and have corrected this throughout to British English.  

 

Reviewer 3  
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We thank this reviewer for stating that our study is interesting and we also feel it will be useful to the 

readership of the journal.  

 

However, as there is no indication in the actigraphy literature of a first night effect, what is the 

rationale for thinking the first night would be biased? Most people wear watches so having the 

actiwatch on is unlikely, physically, to cause any discomfort. I suggest including a description of the 

possible psychological effects of knowing that sleep is being monitored. Perhaps move the second 

paragraph on Page 8 to the introduction. I also question the validity of comparing PSG to actigraphy 

in this instance. They are completely different in terms of level of intrusion, environment, and purpose. 

I do not think that it directly follows that first night effects seen in PSG would be observed in 

actigraphy. Please provide more rationale for the study.  

 

As suggested by the reviewer, we have moved the paragraph to the introduction and have added to 

the rationale for the study.  

 

The repeated measures component of the study does pose an issue, not only due to habituation, but 

also because of developmental effects. Teenagers may become less (or more) sensitive to being 

monitored as they age. As acknowledged in the limitations, collapsing the data creates a potential 

bias. I would recommend the authors examine the data from the first collection point only  

We have since analysed the data from just the baseline data in the study but the numbers were small 

and we feel would therefore reduce the power. We have note this in the discussion section and the 

findings are consistent with those reported in the manuscript.  

 

I find the way the data have been analysed confusing. I am unsure why the particular weeknight 

actigraphy was started would have an effect on whether the first night was biased or not. If there was 

a first night effect, one would assume it would occur on the first night, regardless of when that was. 

Weekends are a different story but that is more likely to be environmental rather than due to a first 

night effect. It might be more appropriate to add day of the week as a covariate into a univariate 

model instead of running a series of t-tests.  

 

We have clarified in the methods section the process, which we applied for the analysis. Some 

students were provided with the actigraph on a Monday, others on other days of the week (Tuesday – 

Friday) depending on school agreement/convenience so as to cause minimal disruption to lessons. 

Therefore, we wanted to assess if the first night that the actigraphy was worn was different to any 

subsequent nights for both weekdays and weekends.  

 

Actigraphy is notorious for missing data. Please describe how much missing data there were and how 

these missing data were dealt with?  

 

We have now presented data on the number of useable nights of data obtained, which ranged from 1-

7 and have added this information to Table 5.  

 

We thank the reviewers for their careful time and attention to our manuscript. Based on the 

recommendations and revision made, we feel that our paper has been substantially improved and we 

hope that our article is now suitable for publication in BMJ Open.  

 

We look forward to hearing from you soon. 
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VERSION 2 – REVIEW 

REVIEWER Barry T. Peterson, Ph.D. 
Philips  
USA 

REVIEW RETURNED 23-Jun-2016 

 

GENERAL COMMENTS The question addressed is not a major issue in sleep science but 
they have addressed it well and the discussions and conclusion will 
be an asset to the literature.  

 

REVIEWER Sarah Biggs 
Hudson Institute of Medical Research, Australia 

REVIEW RETURNED 28-Jun-2016 

 

GENERAL COMMENTS Thank you to the authors for their considered responses. I am still 
unclear as to why the authors hypothesise that a first night effect 
would be different across weeknights (i.e. Monday different to 
Tuesday etc) however the statistical analysis and results for these 
comparisons are well explained. 
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