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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.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Associations between time in bed and Suicidal thoughts, plans and 
attempts in Korean adolescents 

AUTHORS Kim, Jae-Hyun; Park, Eun-Cheol; Lee, Sang Gyu; Yoo, Ki Bong 

 

VERSION 1 - REVIEW 

REVIEWER Woo Jong-Min 
Inje University, Korea (South 

REVIEW RETURNED 21-Jun-2015 

 

GENERAL COMMENTS This study deals with clinically interesting points in suicide research. 
However, I would like to pinpoint some problems to be revised.  
- Terms and expressions: The authors mentioned that this paper got 
proof reading from 2 native speakers, however, there are 
inappropriate terms and typos in the text, esp. for the sleep related 
terms. The authors may want to confirm the jargons which are 
frequently used in sleep research. It is confusing for me to 
differentiate btw wake-up time and awakening time, etc. What do 
you mean by early sleep time? you mean the bedtime?  
 
Method: I am not sure if the subjects were 'community dwelling' 
adolescents.  
-The respondents of late wake-up time might be another vulnerable 
population i.e. school dropouts which can not be considered only for 
the rising hour. This is also the case for the extremely early sleep 
time and long durations.  
 
Discussion: The authors may want to cite recent papers using the 
same or similar data source in detail and discuss the clinical 
implication of the results more thoroughly. (i.e. 
http://www.ncbi.nlm.nih.gov/pubmed/25122451, etc. )  
-The authors may also want to discuss the ecological fallacy in detail 
for this study. 

 

REVIEWER Michael R. Nadorff, Ph.D. 
Mississippi State University, USA 

REVIEW RETURNED 01-Jul-2015 

 

GENERAL COMMENTS The authors present an examination of sleep pattern types and 
suicidality among a very large group of Korean adolescents. Sleep 
problems have emerged as a likely predictor of suicidal ideation and 
behavior in recent years, so this paper is timely. The sample size of 
the study is particularly notable, and a great strength of the study. 
However, there are also limitations which if addressed would 
strengthen the manuscript and increase its potential impact.  
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1. The literature review, while good, is quite dated and misses the 
vast majority of studies that have examined sleep and suicide in the 
last 5 years. The authors may wish to refer to Winsper's 2014 review 
on insomnia and suicidality in International Review of Psychiatry. It 
may also be worth considering the work of Bernert, Cukrowicz, 
McCall, Nadorff, Pigeon, Ribeiro, and Woosley to name a few. 
Updating the literature review would greatly help the reader 
understand what this study adds to the literature, and it may also 
give the authors ideas for additional analyses that could be run.  
 
2. I am a bit concerned about the suicidal ideation item. I don't think 
most adolescents in the US would know what "suicidal ideation" is, 
because ideation is not a commonly used term in that age group. 
Was the translated version in this study appropriate for the reading 
level of the students?  
 
3. I am confused about the statistical analyses. Early in the 
manuscript the authors state that the data are from a longitudinal 
study, and this appears to be the case with several waves of data, 
but in the analysis section it appears the authors ran the statistics 
with all of the waves together (indeed, the discussion lists the cross-
sectional nature of the study as a limitation despite the data being 
longitudinal). This is problematic as the same individuals are likely 
represented in more than one wave, violating the statistical 
assumption of independence. It also confounds the time effects 
likely present in the data by examining all of the data cross-
sectionally. At the very least the authors should look at the waves 
separately to avoid violating statistical assumptions. If the authors 
wanted to greatly increase the potential impact of their paper, they 
could look for whether sleep variables at earlier time points predict 
changes in suicidal ideation and behavior in later time points. This 
would be very valuable to the literature, and would greatly increase 
the potential impact this paper has on the field.  
 
4. The sleep duration variable is tricky because just because an 
individual is in bed for those hours doesn't mean that they are 
asleep. Indeed, individuals with insomnia likely had some of the 
longest "sleep duration" scores. Thus, this method likely is not a true 
measure of sleep duration. Instead, it is a measure of time in bed. 
The clarity of the manuscript may be improved by referring to this as 
time in bed as opposed to sleep duration.  
 
5. Given some of the huge shifts between models, I am worried 
about multicollinearity. For instance, in table 3, the association 
between sleep duration and suicide plans flips from being a risk 
factor to being protective! Given that sleep and wake time are likely 
quite correlated (if one goes to sleep late, they likely wake up late), 
and that sleep duration is calculated from these variables, could 
there be significant multicollinearity between these variables? The 
paper would be improved by examining whether multicollinearity is 
an issue. If so, alternate analyses should be run. If not, the paper 
would benefit from a discussion of the shifts between models.  
 
6. Parts of the discussion felt more like an introduction as they 
introduced new information rather than directly discussing the results 
in light of the introduction. For instance, The studies by Tang and 
Lahti, as well as the circadian changes in adolescence, weren't 
discussed until the discussion. Clarity would be improved if these 
were in the introduction, and then were referenced in the discussion 
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with the focus being on discussing the study's results.  
 
7. In the abstract for intervention the authors state "sleep time." 
Given that this study that did not involve an intervention, it may be 
more accurate to say not applicable, or to say "independent 
variable" instead of "intervention".  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer comments #1  

 

1. Terms and expressions: The authors mentioned that this paper got proof reading from 2 native 

speakers, however, there are inappropriate terms and typos in the text, esp. for the sleep related 

terms. The authors may want to confirm the jargons which are frequently used in sleep research. It is 

confusing for me to differentiate btw wake-up time and awakening time, etc. What do you mean by 

early sleep time? you mean the bedtime?  

 Author`s response: We agree the Reviewer`s comments. We overall revised contents as reviewer 

comments.  

 

2. Method: I am not sure if the subjects were 'community dwelling' adolescents. The respondents of 

late wake-up time might be another vulnerable population i.e. school dropouts which cannot be 

considered only for the rising hour. This is also the case for the extremely early sleep time and long 

durations.  

 Author`s response: We agree the Reviewer`s comments. However, as we were explained in method 

section, the survey’s target population was students attending in grades 7 through 12 (middle and/or 

high school) in South Korea. From each grade level, one sample class was chosen, and all students 

from the six sample classes of each school were chosen as the sample students. Thus, as you 

comment, we were not included in our analysis and we revised contents below  

 Strengths and limitations of this study, lines 49 of page 3 - lines 54 of page 3  

 This study used nationwide large representative 3-year aggregated survey data of adolescents 

attending in grades 7 through 12. The large population sample size was representative of the overall 

population in grades 7 through 12, so these results can be generalised to the population of 

adolescents in grades 7 through 12 in South Korea.  

 

3. Discussion: The authors may want to cite recent papers using the same or similar data source in 

detail and discuss the clinical implication of the results more thoroughly.  

(i.e. http://www.ncbi.nlm.nih.gov/pubmed/25122451, etc. )  

 Author`s response: We agree the Reviewer`s comments, Thus, we added the clinical implication 

below.  

 Discussion, lines 279 of page 13 - lines 288 of page 13  

 Discussion  

 This study has a number of clinical implications for adolescents population in Korea 6 7. First, a 

comprehensive evaluation of suicide behaviors should include a sleep time assessment irrespective 

of whether or not an individual reports other medical conditions including mental disorder and 

continuous screening and treatment system are necessary. Second, the presence of sleep problems 

should alert treatment providers about the potential for a high risk for suicide. Finally, the causes of 

the unique patterns as well as the high prevalences of suicidal behaviors in Korean adolescents are 

unclear, which suggest that multidisciplinary efforts and studies, including psychiatric, familial and 

social aspects, are urgently required to solve the problem. Future research is needed to examine this 

potentially important implication.  
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3. The authors may also want to discuss the ecological fallacy in detail for this study.  

 Author`s response: An ecologic or aggregate study focuses on the comparison of groups rather than 

individuals and explores correlations between aggregate (group level) exposure and outcomes. In our 

study, units of analysis are individuals than populations or groups of people 8. Ecological fallacy 

arises from thinking that relationships observed for groups necessarily hold for individuals. Such 

inferences made using group-level data may not always be correct at the individual level. Ecological 

bias can be interpreted as the failure of associations seen at one level of grouping to correspond to 

effect measures at the grouping level of interest.  

Response to reviewer’s comments  

We thank reviewer for your useful and insightful comments. Our detailed point-by-point responses 

follow.  

 

Reviewer comments #2  

 

1. The literature review, while good, is quite dated and misses the vast majority of studies that have 

examined sleep and suicide in the last 5 years. The authors may wish to refer to Winsper's 2014 

review on insomnia and suicidality in International Review of Psychiatry. It may also be worth 

considering the work of Bernert, Cukrowicz, McCall, Nadorff, Pigeon, Ribeiro, and Woosley to name a 

few. Updating the literature review would greatly help the reader understand what this study adds to 

the literature, and it may also give the authors ideas for additional analyses that could be run.  

 Author`s response: We agree the Reviewer`s comments, Thus, we added updating the literature 

review, below.  

 Introduction, lines 81 of page 4 - lines 96 of page 5  

 Recent research has identified sleep problems as potentially important risk factors for suicidal 

thoughts and behaviors 9, and investigated the epidemiological phenomena and the risk factors 

associated with suicidal behavior. Tang et al. 10 investigated 10,233 adolescent students in southern 

Taiwan and reported that variables including female gender, weekly alcohol use, illicit drug use, 

depression, significant family conflicts, poor family functioning, reduced interest in school, a low rank 

in school, low acceptance among peer groups, and dropping out of school are associated with 

adolescent suicide attempts. Biological studies indicated that considerable changes occur during 

adolescence, such as melatonin secretion and a need for greater total sleep duration, possibly due to 

maturational changes in neuronal connectivity 11. In surveys of the general population, approximately 

one-third of adults reported one or more sleep complaints in the past year 12 and study about 

associations between sleep disorder such as insomnia and suicide behavior are observed in clinically 

depressed and anxious populations13 14 Insomnia was more strongly associated with suicidal 

thoughts than was poor quality sleep15 and appear to present elevated risk for suicidal thoughts, 

attempts, and death by suicide16.  

2. I am a bit concerned about the suicidal ideation item. I don't think most adolescents in the US 

would know what "suicidal ideation" is, because ideation is not a commonly used term in that age 

group. Was the translated version in this study appropriate for the reading level of the students?  

 Author`s response: We agree the Reviewer`s comments, Thus, we revised contents from suicidal 

ideation to suicidal thoughts overall.  

 

3. Early in the manuscript the authors state that the data are from a longitudinal study, and this 

appears to be the case with several waves of data, but in the analysis section it appears the authors 

ran the statistics with all of the waves together (indeed, the discussion lists the cross-sectional nature 

of the study as a limitation despite the data being longitudinal). This is problematic as the same 

individuals are likely represented in more than one wave, violating the statistical assumption of 

independence. It also confounds the time effects likely present in the data by examining all of the data 

cross-sectionally. At the very least the authors should look at the waves separately to avoid violating 

statistical assumptions. If the authors wanted to greatly increase the potential impact of their paper, 

they could look for whether sleep variables at earlier time points predict changes in suicidal ideation 
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and behavior in later time points. This would be very valuable to the literature, and would greatly 

increase the potential impact this paper has on the field.  

 

 Author`s response: thank you for your insightful comments. We agree your comments. We are sorry 

for us to make your misleading. Actually, we use cross-sectional nature data. Thus, we revised 

contents below.  

 Strengths and limitations of this study, lines 49 of page 3 - lines 54 of page 3  

 This study used nationwide large representative 3-year aggregated survey data of adolescents 

attending in grades 7 through 12. The large population sample size was representative of the overall 

population in grades 7 through 12, so these results can be generalised to the population of 

adolescents in grades 7 through 12 in South Korea.  

 

 

4. The sleep duration variable is tricky because just because an individual is in bed for those hours 

doesn't mean that they are asleep. Indeed, individuals with insomnia likely had some of the longest 

"sleep duration" scores. Thus, this method likely is not a true measure of sleep duration. Instead, it is 

a measure of time in bed. The clarity of the manuscript may be improved by referring to this as time in 

bed as opposed to sleep duration.  

 Author`s response: thank you for your comment. We agree your comments. However, insomnia 

variable was not included for analysis because of lack of information.  

 Discussion, lines 301 of page 14 - lines 306 of page 14  

 Third, since data on various mental disorders or the general mental health of the study participants 

were not available, controlling for the possible contributions from mental health or disorders was 

difficult. Although results of various studies 15 16 investigating the insomnia–suicide risk link and the 

psychological mechanisms underpinning the association were observed, insomnia variable was not 

included for analysis because of lack of information.  

 

 

5. Given some of the huge shifts between models, I am worried about multicollinearity. For instance, 

in table 3, the association between sleep duration and suicide plans flips from being a risk factor to 

being protective! Given that sleep and wake time are likely quite correlated (if one goes to sleep late, 

they likely wake up late), and that sleep duration is calculated from these variables, could there be 

significant multicollinearity between these variables? The paper would be improved by examining 

whether multicollinearity is an issue. If so, alternate analyses should be run. If not, the paper would 

benefit from a discussion of the shifts between models.  

 Author`s response: We agree the Reviewer`s comments, Thus, Regression coefficients were used 

to assess the extent to which the variances of the estimated coefficients. We examined the VIF in the 

regression coefficients of all variables for 0 < VIF < 3.  

 Discussion, lines 246 of page 12 - lines 251 of page 12  

 In order to detect the existence and multicollinearity between sleep duration, awakening time and 

bedtime in our analysis model, the variance inflation factor (VIF) was used to assess the extent to 

which the variances of the estimated coefficients were inflated. A predictor with VIF >10 is considered 

as an indicative of serious multicollinearity17. In the present study, we examined the VIF in the 

regression coefficients of all variables including sleep duration, awakening time and bedtime for 0 < 

VIF < 3.  

  Suicidal ideation   Suicidal plan   Suicidal attempt  

  Variance Inflation   Variance Inflation   Variance Inflation  

Bedtime 2.077 2.077 2.077  

Awakening time 1.129 1.129 1.129  

Sleep duration 2.699 2.699 2.699  

Exercise 1.147 1.147 1.147  

Drug use 1.010 1.010 1.010  
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Smoking use 1.271 1.271 1.271  

Alcohol use 1.300 1.300 1.300  

Depressive symptom 1.081 1.081 1.081  

Grade 1.510 1.510 1.510  

Disease 1.010 1.010 1.010  

Academic performance 1.113 1.113 1.113  

Gender 1.208 1.208 1.208  

Economic status 1.119 1.119 1.119  

Region 1.005 1.005 1.005  

Year 1.015   1.015   1.015  

 

6. Parts of the discussion felt more like an introduction as they introduced new information rather than 

directly discussing the results in light of the introduction. For instance, The studies by Tang and Lahti, 

as well as the circadian changes in adolescence, weren't discussed until the discussion. Clarity would 

be improved if these were in the introduction, and then were referenced in the discussion with the 

focus being on discussing the study's results.  

 Author`s response: We agree the Reviewer`s comments, Thus, we revised contents below.  

 Introduction, lines 81 of page 4 - lines 90 of page 5  

 Recent research has identified sleep problems as potentially important risk factors for suicidal 

thoughts and behaviors 9, and investigated the epidemiological phenomena and the risk factors 

associated with suicidal behavior. Tang et al. 10 investigated 10,233 adolescent students in southern 

Taiwan and reported that variables including female gender, weekly alcohol use, illicit drug use, 

depression, significant family conflicts, poor family functioning, reduced interest in school, a low rank 

in school, low acceptance among peer groups, and dropping out of school are associated with 

adolescent suicide attempts. Biological studies indicated that considerable changes occur during 

adolescence, such as melatonin secretion and a need for greater total sleep duration, possibly due to 

maturational changes in neuronal connectivity 11.  

 

 Discussion, lines 260 of page 12 - lines 264 of page 12  

 Sleep loss can cause various psychological and physiological impairments with endocrine and 

immunologic changes18. Although the association between inappropriate sleep patterns and suicidal 

behaviors require plausible physiologic mechanisms for such a cause-and-effect relationship, several 

researchers have proposed that inhibition of the serotonin (5-hydroxytriptamine; 5-HT) system plays a 

significant role in both suicide and sleep19.  

 

 

7. In the abstract for intervention the authors state "sleep time." Given that this study that did not 

involve an intervention, it may be more accurate to say not applicable, or to say "independent 

variable" instead of "intervention".  

 Author`s response: We agree the Reviewer`s comments, Thus, we revised contents, accordingly. 

 

VERSION 2 – REVIEW 

REVIEWER Michael R. Nadorff, Ph.D. 
Mississippi State University, USA 

REVIEW RETURNED 20-Jul-2015 

 

GENERAL COMMENTS Overall the authors were quite responsive to my previous review, 
and I do believe the paper has been improved. However, I do have a 
few more suggestions that I believe if addressed will improve the 
relevance of the paper.  
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1. As requested, the authors updated the literature review with a few 
more recent citations. However, many of these are review papers 
instead of the original works and one (citation 15) wasn’t the 
Cukrowicz paper I was intending (though perhaps the authors found 
it to be helpful). To help, I have copied citations of several studies 
that I think are relevant to the topic for the authors to consider:  
 
Cukrowicz KC, Otamendi A, Pinto JV, Bernert RA, Krakow B, Joiner 
TE, Jr. The impact of insomnia and sleep disturbances on 
depression and suicidality. Dreaming 2006;16:1-10.  
 
McCall WV, Blocker JN, D’Agostino R, Jr. et al. Insomnia severity is 
an indicator of suicidal ideation during a depression clinical trial. 
Sleep Med 2010;11:822-27.  
 
Nadorff MR, Anestis MD, Nazem S, Claire Harris H, Samuel Winer E 
Sleep disorders and the interpersonal–psychological theory of 
suicide: Independent pathways to suicidality? J Affect Disord 
2014;152–154:505-12.  
 
Nadorff MR, Nazem S, Fiske A Insomnia symptoms, nightmares, 
and suicide risk: Duration of sleep disturbance matters. Suicide Life 
Threat Behav 2013;43:139-49.  
 
Nadorff MR, Nazem S, Fiske A Insomnia symptoms, nightmares, 
and suicidal ideation in a college student sample. Sleep 2011;34:93-
98.  
 
Bernert RA, Joiner TE, Cukrowicz KC, Schmidt NB, Krakow B 
Suicidality and sleep disturbances. Sleep 2005;28:1135.  
 
Bernert RA, Turvey CL, Conwell Y, Joiner TE, Jr Association of poor 
subjective sleep quality with risk for death by suicide during a 10-
year period: A longitudinal, population-based study of late life. JAMA 
Psychiatry 2014;71:1129-37.  
 
McCall WV, Batson N, Webster M et al. Nightmares and 
Dysfunctional Beliefs about Sleep Mediate the Effect of Insomnia 
Symptoms on Suicidal Ideation. J Clin Sleep Med 2013;9:135-40.  
 
McCall WV, Black CG The Link between Suicide and Insomnia: 
Theoretical Mechanisms. Curr Psychiatry Rep 2013;15:389-89.  
 
Pigeon WR, Britton PC, Ilgen MA, Chapman B, Conner KR Sleep 
Disturbance Preceding Suicide Among Veterans. Am J Public Health 
2012;102:S93-S97.  
 
Ribeiro JD, Pease JL, Gutierrez PM et al. Sleep problems 
outperform depression and hopelessness as cross-sectional and 
longitudinal predictors of suicidal ideation and behavior in young 
adults in the military. J Affect Disord 2012;136:743-50.  
 
2. In my original review I mentioned that the “sleep duration” variable 
is really better described as “time in bed” because the individual’s 
sleep duration cannot be determined by the data presented. The 
authors agreed with this comment, but did not change the 
terminology used. I think this is because my review may have been 
confusing due to using an insomnia example. Thus, to clarify, I 
believe that “sleep duration” should be changed to “time in bed” 
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throughout the manuscript to more accurately describe what the 
authors measured, since the amount of time in bed is not indicative 
of the amount of sleep one actually receives. 

 

VERSION 2 – AUTHOR RESPONSE 

 

 

1. As requested, the authors updated the literature review with a few more recent citations. However, 

many of these are review papers instead of the original works and one (citation 15) wasn’t the 

Cukrowicz paper I was intending (though perhaps the authors found it to be helpful). To help, I have 

copied citations of several studies that I think are relevant to the topic for the authors to consider:  

 Author`s response: We agree the Reviewer`s comments, Thus, overall we revised references.  

 

2. In my original review I mentioned that the “sleep duration” variable is really better described as 

“time in bed” because the individual’s sleep duration cannot be determined by the data presented.  

 Author`s response: We agree the Reviewer`s comments. We overall revised contents as reviewer 

comments.  
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