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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) Does suicide have a stronger association with seasonality than 

sunlight? 

AUTHORS White, Richard; Azrael, Deborah; Papadopoulos, Fotis; Lambert, 
Gavin; Miller, Matthew 

 

VERSION 1 - REVIEW 

REVIEWER Roland Mergl 
Department of Psychiatry and Psychotherapy, University of Leipzig, 
Leipzig, Germany 

REVIEW RETURNED 20-Jan-2015 

 

GENERAL COMMENTS This study addresses the question whether sunlight exposure 
contains additional information over seasonality for the prediction of 
monthly suicide rates. For this purpose, data from three longitudinal 
studies from Greece, Australia as well as Norway had been 
analysed.  
 
Overall, the study is very innovative since it allows disentangling the 
contributions of sunlight exposure and seasonality to suicide rates 
by using an elaborate statistical approach. The manuscript is well-
written and offers very interesting findings which have been 
convincingly discussed.  
 
The main limitation of this manuscript is the fact that it only refers to 
completed suicides which had been documented in official registers. 
However, a large number of suicides might have been misclassified 
as undetermined deaths. Thus, it would be interesting to know 
whether similar results would be found if the sum of completed 
suicides and undetermined deaths would be analysed. Such an 
analysis might be too elaborate for the present article, but should be 
mentioned as an important sensitivity analysis.  
Moreover, it would be relevant to know whether the findings could be 
generalized to suicidal acts (attempted + completed suicides). This 
research perspective should be mentioned at the end of the 
discussion, too.  
 
The following points could be also addressed in a revision:  
Introduction  
- The authors present four hypotheses at the end of the introduction 
(see page 4, lines 4-6); however, it remains unclear whether they 
intended a mere explorative analysis or confirmatory hypothesis 
testing. In the latter case, it would be relevant to inform the reader 
which of these hypotheses should be confirmed.  
Materials and Methods  
- Regarding the Victorian study, suicide data had not been provided 
by a national register of death causes (like in the cases of Norway 
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and Greece); instead, data sources had been “the Research and 
Information Coordination Group of the Office of the State Coroner of 
Victoria and the Victorian Institute of Forensic Medicine” (see page 
4, lines 17-18). Thus, it can be assumed that the Victorian suicide 
data were different from the Greek and Norwegian data regarding 
their validity. This point should be discussed.  
Results  
- Figure 2: It is sufficient to present the figures for crude data.  
Discussion  
- The lack of analyses of possible age effects on the association 
between seasonality and suicide should be mentioned as an 
additional methodological limitation.  
Minor points:  
- Reference 27: Please add volume and pages. 

 

REVIEWER Hiroshi Kadotani 
Shiga University of Medical Science, Japan 
 
HK's laboratory is supported by donation from Philips Respironics 
GK, Takeda Pharmaceutical Company Limited, Sanofi K.K., and 
TEIJIN Limited to Shiga university of Medical Science and that he is 
a member of the Advisory Board for MSD K.K. and Sleepwell; doing 
collaboration work with TEIJIN Limited and Mizuno Corporation. 

REVIEW RETURNED 26-Jan-2015 

 

GENERAL COMMENTS This is an interesting study on suicide and sunlight duration. This is 
unique in analyzing both north and south hemispheres together.  
 
There are some points to improve the manuscript.  
Major points:  
1. Analyzing data from both hemispheres are strong points of this 
study, but not much mentioned. From the figure 1, suicidal rates are 
highest in Jun or May in the north and in Oct in the south. This may 
suggest that not academic/financial year (you may choose better 
words to describe), but seasonality in the year may be associated 
with suicides.  
 
2. You can discuss potential association between suicides and 
recent sunlight duration in introduction or in discussion. In a recent 
study (J Affect Disord. 2014 Jan;152-154:162-8), it was reported that 
suicidal attempts were not associated with daily nor monthly sunlight 
duration, but that they were associated with sunlight duration of 
three or seven days before the attempts.  
 
Minor points:  
1. In tables 1, 2, S1 and S4: Please describe more about “change”. 
Please specify changes from when or what. In the other tables, you 
described such as “compared to the previous month”.  
 
2. In the legend for figure 2, please specify what was adjusted. You 
can describe such as “adjusted for multiple testing”. 

 

REVIEWER Teodor T. Postolache, MD 
University of Maryland School of Medicine  
Baltimore, MD  
United States 

REVIEW RETURNED 17-Feb-2015 
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GENERAL COMMENTS This is a useful and honest contribution to the field of seasonality of 
suicide, and of environmental associations of suicide. Clarifying 
reciprocal contributions of sunshine vs. seasonality to suicide is 
important as, if potential environmental modifiable factors are 
identified, this may have potential for preventative measures large 
scale as well as at an individual level.  
 
There are two aspects in the manuscript that could be improved. 
First of all- while opposing seasonality and sunshine- the time period 
of the two are different. I would have like to see how the two 
compete on a level field- i.e. if there is daily sunshine- to have daily 
photoperiod as a a seasonal marker. If we have month of the year 
as a marker of seoason, then to have averages for a month of 
sunshine. Or maybe week to week. Also, would be important to 
analyze lagged associations (especially for daily measures), and 
changes from day- to -day, week to week or month to month  
 
The second important aspect involves a more scholarly discussion in 
terms of what does seasonality have more than sunshine- from 
physical, to biological(viruses, bacteria, allergens) to socioeconomic 
factors. Also, a slightly more in depth discussion of the effects of 
light on the circadian system (MT suppression, phase shifting, 
photoperiodic expansion) would strengthen this article.  
 
On a very minor point- some discussion of how sunshine is not really 
necessarily perceived at the level of the eye- especially in a 
temperate climate in the western world- where driving- in the spring 
and fall , because of the more oblique position of the sun may bring 
more sunshine during the critical early morning vs late afternoon in 
spring than in summer . Also green foliage screens individuals from 
direct exposure at more critical times during the early morning and 
afternoon.  
 
In terms of language- the abstract states that the goal of the study 
was to investigate whether average hours of daily sunlight in  
a month "contained additional information" over month of year- a not 
very inspired expression. First - the study is not measuring 
"additional information" but effects. Second, of course the 
expectation is that sesonality could be as worthy of examination in 
terms of what it would bring in beyond light.  
 
Finally- animal literature in photo periodic mammals, and, to a lesser 
degree , the human chronobiology literature strongly supports the 
concept that the photoperiod is a much stronger signal for 
physiological changes of season than changes in light- as it allow 
'anticipation' rather than reaction. It is thus not surprising that a 
seasonality exceeds in effect sunshine. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Roland Mergl  

Institution and Country Department of Psychiatry and Psychotherapy, University of Leipzig, Leipzig, 

Germany  

Please state any competing interests or state „None declared‟: None declared.  
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Please leave your comments for the authors below  

This study addresses the question whether sunlight exposure contains additional information over 

seasonality for the prediction of monthly suicide rates. For this purpose, data from three longitudinal 

studies from Greece, Australia as well as Norway had been analysed.  

 

Overall, the study is very innovative since it allows disentangling the contributions of sunlight 

exposure and seasonality to suicide rates by using an elaborate statistical approach. The manuscript 

is well-written and offers very interesting findings which have been convincingly discussed.  

 

The main limitation of this manuscript is the fact that it only refers to completed suicides which had 

been documented in official registers. However, a large number of suicides might have been 

misclassified as undetermined deaths. Thus, it would be interesting to know whether similar results 

would be found if the sum of completed suicides and undetermined deaths would be analysed. Such 

an analysis might be too elaborate for the present article, but should be mentioned as an important 

sensitivity analysis.  

Moreover, it would be relevant to know whether the findings could be generalized to suicidal acts 

(attempted + completed suicides). This research perspective should be mentioned at the end of the 

discussion, too.  

 

We agree and have now added the following to the strengths and limitations section: 

- The study only analyzes suicides that have been documented in official registers, and might 

therefore miss a number of suicides that have been misclassified as undetermined deaths. 

- The study does not investigate whether the same associations can be identified with 

attempted suicides as an outcome. 

And the following to the discussion: 

 

Our study was also limited by only analysing suicides classified in official registers. An important 

sensitivity analysis would be to investigate if any associations could be found in undetermined deaths 
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that might have been misclassified suicides, however, we did not have access to these data. Future 

research should investigate if our found associations hold true for suicidal acts in general (i.e. 

attempted suicides plus suicides). 

 

The following points could be also addressed in a revision:  

Introduction  

- The authors present four hypotheses at the end of the introduction (see page 4, lines 4-6); however, 

it remains unclear whether they intended a mere explorative analysis or confirmatory hypothesis 

testing. In the latter case, it would be relevant to inform the reader which of these hypotheses should 

be confirmed.  

 

It was the latter, and the following is now included in the introduction: 

We investigated these four hypotheses in an exploratory manner, with the aim of determining which 

hypothesis had the most supporting evidence. 

 

Materials and Methods  

- Regarding the Victorian study, suicide data had not been provided by a national register of death 

causes (like in the cases of Norway and Greece); instead, data sources had been “the Research and 

Information Coordination Group of the Office of the State Coroner of Victoria and the Victorian 

Institute of Forensic Medicine” (see page 4, lines 17-18). Thus, it can be assumed that the Victorian 

suicide data were different from the Greek and Norwegian data regarding their validity. This point 

should be discussed.  

 

The following has been added to the discussion: 
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Another area of concern was that while the Norwegian and Greek data came from national registers, 

the Victorian data was obtained from a state-level registry maintained by the Office of the State 

Coroner of Victoria. It may be that different nations and/or states have different case definitions for 

deaths classified as suicides. However, when analysed separately, our results remained consistent 

between Victoria, Greece, and Norway [Tables S1-S3], which reassured us against some of these 

concerns. 

 

Results  

- Figure 2: It is sufficient to present the figures for crude data.  

 

We respectfully disagree. We agree that in principle it is sufficient, but in order to safeguard against 

future readers skimming the manuscript and misunderstanding our analyses, we would like to robustly 

ensure that the message is clearly broadcast that our daily results disappear once the analyses are 

corrected for multiple testing. 

 

Discussion  

- The lack of analyses of possible age effects on the association between seasonality and suicide 

should be mentioned as an additional methodological limitation.  

 

The following has been added to the discussion: 

 

Furthermore, future researchers should endeavour to investigate possible age interactions as our 

inability to do so is a limitation of our study. 

 

Minor points:  

- Reference 27: Please add volume and pages.  
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Done 

 

Reviewer Name Hiroshi Kadotani  

Institution and Country Shiga University of Medical Science, Japan  

Please state any competing interests or state „None declared‟: HK's laboratory is supported by 

donation from Philips Respironics GK, Takeda Pharmaceutical Company Limited, Sanofi K.K., and 

TEIJIN Limited to Shiga university of Medical Science and that he is a member of the Advisory Board 

for MSD K.K. and Sleepwell; doing collaboration work with TEIJIN Limited and Mizuno Corporation.  

 

 

Please leave your comments for the authors below  

This is an interesting study on suicide and sunlight duration. This is unique in analyzing both north 

and south hemispheres together.  

 

There are some points to improve the manuscript.  

Major points:  

1. Analyzing data from both hemispheres are strong points of this study, but not much mentioned. 

From the figure 1, suicidal rates are highest in Jun or May in the north and in Oct in the south. This 

may suggest that not academic/financial year (you may choose better words to describe), but 

seasonality in the year may be associated with suicides.  

 

This is now included in the strengths and limitations section: 

 

- We analyzed three markedly different countries from varying latitudes with different sunlight 

profiles in both the northern and southern hemispheres. 

 

 

2. You can discuss potential association between suicides and recent sunlight duration in introduction 
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or in discussion. In a recent study (J Affect Disord. 2014 Jan;152-154:162-8), it was reported that 

suicidal attempts were not associated with daily nor monthly sunlight duration, but that they were 

associated with sunlight duration of three or seven days before the attempts. 

 

This is now included in the introduction: 

 

Finally, we address concerns that monthly data are too crude to disentangle such associations by 

attempting to validate a new publication by Vyssoki et al that identified positive (i.e. harmful) and 

negative (i.e. protective) associations between daily suicide rate and sunlight[26]. Briefly, we 

investigate within two cohorts (Greece: 1992-2001 and Victoria, Australia: 1990-1998) the relationship 

between daily suicide rate and daily sunlight exposure, after removing seasonality via differencing. 

For the daily analyses, we varied the daily sunlight exposure over 2550 sunlight exposure 

combinations corresponding to 1-50 days exposure window with lags of 0-50 days, allowing us to 

investigate previous claims that suicidal attempts were associated with lagged sunlight exposures[27]. 

 

Minor points:  

1. In tables 1, 2, S1 and S4: Please describe more about “change”. Please specify changes from 

when or what. In the other tables, you described such as “compared to the previous month”.  

 

Done. 

 

2. In the legend for figure 2, please specify what was adjusted. You can describe such as “adjusted 

for multiple testing”.  

 

Done. 

 

Reviewer Name Teodor T. Postolache, MD  
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Institution and Country University of Maryland School of Medicine  

Baltimore, MD  

United States  

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

 

Please leave your comments for the authors below  

This is a useful and honest contribution to the field of seasonality of suicide, and of environmental 

associations of suicide. Clarifying reciprocal contributions of sunshine vs. seasonality to suicide is 

important as, if potential environmental modifiable factors are identified, this may have potential for 

preventative measures large scale as well as at an individual level.  

 

There are two aspects in the manuscript that could be improved. First of all- while opposing 

seasonality and sunshine- the time period of the two are different. I would have like to see how 

the two compete on a level field- i.e. if there is daily sunshine- to have daily photoperiod as a a 

seasonal marker. If we have month of the year as a marker of seoason, then to have averages for a 

month of sunshine. Or maybe week to week. Also, would be important to analyze lagged associations 

(especially for daily measures), and changes from day- to -day, week to week or month to month  

 

Forgive me if we have misunderstood you, but this is a misunderstanding of terms. In our manuscript 

(for example in Table 2) we write “Adjusted for mean hours of sunlight/day”, however, this is 

aggregated at a monthly level. So for example, in November we might have had 300 hours of 

sunlight, but we expressed this as 10 hours of sunlight/day on average. So we have monthly data, but 

to remove the problem of varying number of days in a month (300 hours of sunlight in November is 

the same amount of sunlight as 310 hours of sunlight in December). So when seasonality is defined 

as months, our sunlight exposure is also aggregated by monthly exposure, just expressed in terms of 

days. 

 

In Figure 2, we also investigated lagged associations of daily data (2550 combinations corresponding 

to lags of 0-50 days and exposure windows of 1-50 days). So we have 2550 exposure windows 
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corresponding to sunlight exposure 0 to 0 days before the suicides, 0 to 1 days before the suicides, 0 

to 2 days, …, 0 to 50 days, 1 to 1 days, 1 to 2 days, 1 to 3 days, … 50 to 100 days. 

 

I believe that we have done what you requested, but we had trouble expressing it. We have now 

made some changes to the manuscript that more explicitly detail that when we define “seasonality” as 

months, we use monthly sunlight data, and when we analyse daily data we analyse a multitude of 

possible exposures. 

 

The second important aspect involves a more scholarly discussion in terms of what does seasonality 

have more than sunshine- from physical, to biological(viruses, bacteria, allergens) to socioeconomic 

factors. Also, a slightly more in depth discussion of the effects of light on the circadian system (MT 

suppression, phase shifting, photoperiodic expansion) would strengthen this article.  

 

We absolutely see where you are coming from with regards to this recommendation, however, we do 

not feel comfortable addressing such issues. We feel as though our paper‟s scope is primarily on the 

statistical associations between suicide, seasonality, and sunlight through the analysis of our 

aggregated data. Nevertheless we have added a paragraph on other possible explanatory variables 

of the phenomenon of suicide seasonality. 

 

Our findings point to the need to attend to which seasonal factors apart from sunshine may underlie 

the seasonal patterns observed for suicide.  Suicide is a complex phenomenon where biological, 

cognitive, and personality-related factors contribute to susceptibility, which in its turn interacts with 

environmental and socioeconomic seasonal factors[30]. In this context, alcohol consumption, 

unemployment, work/holiday patterns, family support, drug use, and seasonal variation in depression 

and psychoses are important risk factors for suicide and show a seasonal variation. Other 

meteorological and environmental factors, such as temperature and aeroallergens follow seasonal 

patterns, as well and have been implicated in suicide[31-38]. 
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On a very minor point- some discussion of how sunshine is not really necessarily perceived at the 

level of the eye- especially in a temperate climate in the western world- where driving- in the spring 

and fall , because of the more oblique position of the sun may bring more sunshine during the critical 

early morning vs late afternoon in spring than in summer . Also green foliage screens individuals from 

direct exposure at more critical times during the early morning and afternoon. 

 

This is a very insightful point and we have added the following in the discussion: 

 

We also note that our meteorological definition of sunlight exposure does not necessarily correspond 

to that which is perceived at the level of the eye. People spend time indoors, driving, or are otherwise 

shaded from the sun, and these patterns may vary throughout the year (e.g. indoors more during 

winter, driving during spring/autumn, and wearing sunglasses and hats during summer). Our analyses 

stratified by month [Tables 3, S2, and S3] provide evidence that our analyses (both combined and 

country-specific) are robust to seasonal patterns of sunlight avoidance/interference, however, future 

research efforts should strive to record sunlight exposure at a more individual level. 

 

 

In terms of language- the abstract states that the goal of the study was to investigate whether average 

hours of daily sunlight in  

a month "contained additional information" over month of year- a not very inspired expression. First - 

the study is not measuring "additional information" but effects. Second, of course the expectation is 

that sesonality could be as worthy of examination in terms of what it would bring in beyond light.  

 

We have rephrased this sentence. 
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Finally- animal literature in photo periodic mammals, and, to a lesser degree , the human 

chronobiology literature strongly supports the concept that the photoperiod is a much stronger signal 

for physiological changes of season than changes in light- as it allow 'anticipation' rather than 

reaction. It is thus not surprising that a seasonality exceeds in effect sunshine. 

 

We agree. 
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Correction

White RA, Azrael D, Papadopoulos FC, et al. Does suicide have a stronger association
with seasonality than sunlight? BMJ Open 2014;4:e007403. The corresponding author
email address was published incorrectly; the correct email address is: r.aubrey.white@
gmail.com

BMJ Open 2015;0:e007403. doi:10.1136/bmjopen-2014-007403corr1
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