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VERSION 1 - REVIEW 

REVIEWER Maurizio Pompili, M.D., Ph.D.  
 
Dept. of Neurosciences, Mental Health and Sensory Functions.  
 
Director, Suicide Prevention Center,  
 
Sant'Andrea Hospital, Sapienza University of Rome, Italy 

REVIEW RETURNED 17/01/2012 

 

GENERAL COMMENTS The authors reported results of an investigation dealing with 
worldwide impact of economic cycles on suicide trends. Specifically 
they focus on three decades and pointed to differences according to 
level of development. This is of interest for the journal. It is overall an 
interesting paper but I have a few shortcomings to mention. At least 
the first part of the paper referred to references which I’m not sure 
they fit the statement that authors reported. For instance, ref. 1 is on 
preventive measures and not on epidemiology. Durkheim was not 
the first to report that socioeconomic driving forces may influence 
suicide rates. Morselli in his book published in English in 1881 
observed such phenomenon in many countries of Europe. Some of 
the findings of this research can be compared with results of recent 
literature. I found out searching PubMed that a couple of papers may 
be discussed, such as Innamorati et al. Inequalities in suicide rates 
in the European elderly: Trends and impact of macro socioeconomic 
factors between 1980-2006. Canadian Journal of Psychiatry 2010; 
2010;55:229-38. And Innamorati et al Alcohol 2010;44:463-469. 
Interestingly, authors found that a country’s economic growth, 
measures by PPP-adjusted GPD per capita, is not invariably 
followed by a decrease in suicide rates. This is just what Morselli 
had found in 1880!  
I would also cite a paper by Tondo et al (2006) at page11.  

 

REVIEWER Feijun Luo, Ph.D.  
Health Economist  
Division of Violence Prevention  
National Center for Injury Prevention and Control  
US Centers for Disease Control and Prevention 
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REVIEW RETURNED 21/01/2012 

 

THE STUDY This study does not involve any clinical trial so questions 3 and 4 do 
not apply to this study.  
 
Supplemental documents do not contain any information that should 
be better reported in the manuscript or raise questions about the 
work. 

REPORTING & ETHICS This study does not involve any clinical trial or survey so question 2 
does not apply to this study. 

GENERAL COMMENTS Comments on “Worldwide impact of economic cycles on suicide 
trends over three decades: 
differences according to level of development. A mixed effect model 
study.” 
This paper studies the correlation between the PPP-adjusted GDP 
per capita and the suicide rate by using the country-level data in the 
10 WHO regions over the past 30 years. It finds that a positive 
correlation mainly exists in developing countries, a negative 
correlation in developed countries and developing European 
countries, and no correlation in an African country. This paper 
enriches the literature on the relationship between economy and 
suicide in that it finds varying correlations by WHO regions and gives 
plausible explanations for those varying correlations.  
 
My comments and suggestions on this paper are as follows: 
• This paper chooses the mixed-effects model to examine the 
correlation between the PPPadjusted GDP per capita and the 
suicide rate. Although the mixed-effects model is an appropriate 
model for the country-level data across years, it is not the only one 
or the most commonly-used one. I suggest the authors also try the 
fixed-effects model and see whether the main results hold. 
• This paper uses the PPP-adjusted GDP per capita as the only 
explanatory variable in the model. Although it is the variable of 
interest, the PPP-adjusted GDP per capita should not be the only 
explanatory variable because the unemployment rate and the 
divorce rate are often found to be correlated with the suicide rate. 
• The data series of the PPP-adjusted GDP per capita and the 
suicide rate are often nonstationary. So the calculation of the 
correlation coefficients based on the first-differenced data series is 
preferable. 
• Table 1 needs to be fixed. Specifically, the three rows below EUR 
A should be “Model,” “PPP,” and “Country” instead of “PPP,” 
“Country,” and “Error.” The sentence “With the exception of the 
African countries, there was a significant impact of PPP-adjusted 
GDP on suicide rates in all WHO regions analyzed (AFR D; F=.42, 
p=.55) and a significant random effect on suicide rates in all the 
regions (F=6.03, p=.06).” on page 8 is confusing. Please rewrite it. 
• Some panels in Supplemental Figure 1 include too many lines and 
therefore are hard to read. Please consider simplifying those panels. 

 

REVIEWER Stephanie Burrows  
Researcher  
Research Centre of the University of Montreal's Hospital Centre, 
Canada  
 
No conflict of interest. 

REVIEW RETURNED 24/01/2012 
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THE STUDY I found the description of the countries included in the study 
confusing (methods, data collection, page 7, line 27). As I 
understand it, the annual PPP-adjusted GDP per capita for 210 
countries was used to estimate annual PPP-adjusted GDP per 
capita for 5 WHO regions. How was this done? No mention is made 
in this paragraph of 10 WHO regions.  
 
The study included 56 countries extracted from the WHO mortality 
database, and 154 countries were excluded due to inconsistencies 
or a lack of data. What were these inconsistencies? The authors 
state that “Cross-national data on suicide rates are usually 
presented in periods of 5 years” (page 7, lines 44-46) – what is the 
relevance of this statement here, especially when the authors 
choose countries with at least six years of data? Why six years?  
 
Included countries are grouped according to 10 regions – I think it 
needs to be made clearer that these sub-categories are also based 
on the GBD regional classification system (available at 
http://www.who.int/choice/demography/regions/en) and it would be 
helpful to briefly describe the basis for these sub-categories in the 
text, eg EUR A vs EUR B vs EUR C?  

RESULTS & CONCLUSIONS There are several inconsistencies in the results. For example, in the 
text AFR D consists of Mauritius, but in Figure 1 (supplemental 
material) Mauritius and Seychelles are shown. EMR B (Cyprus, 
Kuwait) and SEAR B (Thailand, Sri Lanka) are not mentioned in the 
text but appear in Figure 1.  
On page 10, line 44, it states “… some WPR B countries, such as 
Australia and New Zealand” but Australia and New Zealand were 
listed as WPR A countries on page 7. The negative correlations for 
AMR A are not shown in Figure 3. The right hand side of Figure 3 is 
truncated so that it is impossible to see the regression results for 
EUR B and WPR A.  
 
In the discussion (page 11, line 30), the authors argue that suicide 
rates may increase if economic growth is not accompanied by 
mental health services infrastructure and they state that “This is 
supported by a study reporting that elevated economic growth and 
high basal levels of income reduce suicide rates, whereas income 
inequality caused them to increase”. I do not follow how this study 
offers support for their hypothesis. “Prevention-contingent plans” 
(page 11, line 49) is unclear.  
 
I do not feel that the conclusions are sufficiently derived from the 
data. Although “social inequalities and quality and availability of 
mental health resources may modify the effect of economic cycles 
on suicide” (page 14, line 16), the study did not assess this. 
Therefore I think it is incorrect to say that the findings suggest this. 
The last paragraph is confusing and vague. Should there be no 
suicide prevention strategies for the WPR B region? What does it 
mean to say “Public health interventions might be more suitable for 
developing countries where socio-economic and cultural factors play 
a major contributing role in suicide” – why would this be so? What 
kind of public health interventions? 

GENERAL COMMENTS In the introduction, it is reported that “the global change in economic 
activities that has taken place over the past 60 years has deeply 
affected people’s emotional health and thus has had an impact on 
suicide rates” (page 6, line 34) – this is a very strong claim to make, 
perhaps it should be rephrased to say that the global change in 
economic activities may have played a role/may have influenced the 
suicide rate.  
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Although the authors state that “more complex constructs” than GDP 
(page 6, line 60) may better explain geographic variability of suicide, 
these constructs are not further discussed, nor is a reason for not 
using them provided.   

 

VERSION 1 – AUTHOR RESPONSE 

Hilario Blasco-Fontecilla, M.D., Ph.D.  

Psychiatrist  

Department of Psychiatry  

Villalba MHC, Madrid, Spain  

 

Reviewer(s)’ Comments to Author:  

Reviewer #1: Maurizio Pompili, M.D., Ph.D.  

Dept. of Neurosciences, Mental Health and Sensory Functions.  

Director, Suicide Prevention Center,  

Sant'Andrea Hospital, Sapienza University of Rome, Italy  

 

1. The authors reported results of an investigation dealing with worldwide impact of economic cycles 

on suicide trends. Specifically they focus on three decades and pointed to differences according to 

level of development. This is of interest for the journal. It is overall an interesting paper but I have a 

few shortcomings to mention.  

Thank you.  

 

2. At least the first part of the paper referred to references which I’m not sure they fit the statement 

that authors reported. For instance, ref. 1 is on preventive measures and not on epidemiology.  

We partially agree with the reviewer. Obviously, the information was extracted from the papers 

referred to, but it is true that we could have quoted other papers that fit better with our statements. 

Accordingly, we have included some extra references, and reviewed all references in the 

introduction.  

 

3. Durkheim was not the first to report that socioeconomic driving forces may influence suicide rates. 

Morselli in his book published in English in 1881 observed such phenomenon in many countries of 

Europe. Some of the findings of this research can be compared with results of recent literature.  

The reviewer is right. Accordingly, we have included a paragraph including Morselli’s book and recent 

literature supporting this issue (see changes introduced in the response to the reviewer’s fourth 

suggestion).  

 

4. I found out searching PubMed that a couple of papers may be discussed, such as Innamorati et al. 

Inequalities in suicide rates in the European elderly: Trends and impact of macro socioeconomic 

factors between 1980-2006. Canadian Journal of Psychiatry 2010; 2010;55:229-38. And Innamorati et 

al Alcohol 2010;44:463-469.  

We are thankful for this suggestion by the reviewer. We have used these papers to expand the 

introduction and discussion sections.  

Page 7, last paragraph:  

“Morselli5 and Durkheim6 were the first authors to point toward the socioeconomic driving forces 

operating on the changing suicide rates. Since their seminal 19th-century studies, suicide has usually 

been considered a social problem,2 and several risk factors have been related to suicidal behavior, 

both at the subject level (microsocioeconomic factors) and at the state level (macrosocioeconomic 

level).7 Recently, Innamorati et al.8 reported, consistently with previous research, significant 

associations between suicide rates and several macrosocioeconomic factors.8 Both high basal levels 
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of income and elevated economic growth have been found to be associated with reduced suicide 

rates.9,10  

 

Page 14, last paragraph:  

“This is supported by a study reporting that elevated economic growth and high basal levels of income 

reduce suicide rates, whereas income inequality caused them to increase.9 In another recent study 

showing that public expenditure on health as a percentage of total government expenditures was one 

of the strongest predictors of suicide rates in the European Union.8 Access to health care, particularly 

psychiatric care, appear to be a contributing factor to suicide risk in the United States.2 Even in the 

developed world, it takes a long time to develop health infrastructures, and to show decreases in 

inequalities and health care progress in primary care settings.22[…]”  

 

5. Interestingly, authors found that a country’s economic growth, measures by PPP-adjusted GPD per 

capita, is not invariably followed by a decrease in suicide rates. This is just what Morselli had found in 

1880!  

Again, we thank the reviewer for this clarification. As suggested, we have quoted Morselli’s report.  

Page 14, first paragraph:  

“Our study suggests that a country’s economic growth, measured by PPP-adjusted GDP per capita, is 

not invariably followed by a decrease in suicide rates. Interestingly, this is exactly what Morselli 

reported back in 1882.5[…]”  

 

6. I would also cite a paper by Tondo et al (2006) at page 11.  

Done. The changes made are included in the response to comment four by the reviewer.  

 

 

 

 

 

 

Reviewer #2: Feijun Luo, Ph.D.  

Health Economist  

Division of Violence Prevention  

National Center for Injury Prevention and Control  

US Centers for Disease Control and Prevention  

 

This paper studies the correlation between the PPP-adjusted GDP per capita and the suicide rate by 

using the country-level data in the 10 WHO regions over the past 30 years. It finds that a positive 

correlation mainly exists in developing countries, a negative correlation in developed countries and 

developing European countries, and no correlation in an African country. This paper enriches the 

literature on the relationship between economy and suicide in that it finds varying correlations by 

WHO regions and gives plausible explanations for those varying correlations.  

Thank you for these encouraging words.  

 

My comments and suggestions on this paper are as follows:  

 

• This paper chooses the mixed-effects model to examine the correlation between the PPP-adjusted 

GDP per capita and the suicide rate. Although the mixed-effects model is an appropriate model for the 

country-level data across years, it is not the only one or the most commonly-used one. I suggest the 

authors also try the fixed-effects model and see whether the main results hold.  

Here, we partially disagree with the reviewer. Even if fixed effects are used for country-specific 

intercept and slope, the analysis is still mixed-effect model (or at least generalized least squares), 

because of the intra-country correlation of consecutive observations. Fixed effects are used when the 
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purpose of the study is in comparing the pre-specified groups/countries. The purpose of this study is 

to estimate the correlation between PPD and suicide rate per region and we are not aiming to 

describe country-specific variation, so random effects are appropriate.  

 

• This paper uses the PPP-adjusted GDP per capita as the only explanatory variable in the model. 

Although it is the variable of interest, the PPP-adjusted GDP per capita should not be the only 

explanatory variable because the unemployment rate and the divorce rate are often found to be 

correlated with the suicide rate.  

Again, we partially disagree with the reviewer. While it would be interesting to include those rates in 

the model, we do not think that the interpretation of the model would stay the same if we did that. 

Unemployment and divorce rates are possible mediators of the GDP and suicide rate prediction 

relationship. If that is true, adding them may result in a non-significant suicide effect because they 

explain away the variance. If that happens, it will not give us an answer to the questions: was it 

because they are the real cause of the suicide, or because they mediate the relationship, or because 

we have no power for adding two more variables to the model? Mediation models are notoriously 

sample size-intensive, and we don't think we have that power here. In addition, the major aim of the 

present study was to find a simple economic measure that may help decide the type of preventive 

measure that is more suitable across countries.  

In any case, the concern raised by the reviewer is interesting and may deserve another study on its 

own.  

 

• The data series of the PPP-adjusted GDP per capita and the suicide rate are often non-stationary. 

So the calculation of the correlation coefficients based on the first-differenced data series is 

preferable.  

We agree with the reviewer here in principle. When a time series is non-stationary (for example, when 

the rate of suicide and the PPP increases/decreases in time), the correlation between the year-to-year 

or 5-year differences in both PPP and suicide rate is a better estimator of the association we want to 

study. The problem is that our country-specific data does not form a regular time series, i.e., the time 

intervals are irregular: the gap between the years for which suicide rate data is available is sometimes 

3, sometimes 5 or 6 years. Thus the differences would not be directly comparable to each other, even 

within the same country. We could perform model-based interpolation of suicide rates to approximate 

a regular time series, but that is beyond the scope of the current paper.  

 

• Table 1 needs to be fixed. Specifically, the three rows below EUR A should be “Model,” “PPP,” and 

“Country” instead of “PPP,” “Country,” and “Error.” The sentence “With the exception of the African 

countries, there was a significant impact of PPP-adjusted GDP on suicide rates in all WHO regions 

analyzed (AFR D; F=.42, p=.55) and a significant random effect on suicide rates in all the regions 

(F=6.03, p=.06).” on page 8 is confusing. Please rewrite it.  

Thank you. Now, we have corrected both issues.  

Page 11, last paragraph:  

“The results of the mixed effect models are displayed in Table 1. With the exception of the African 

countries, there was a significant impact of PPP-adjusted GDP on suicide rates in all WHO regions 

analyzed (AFR D; F=.42, p=.55) and a significant random effect on suicide rates in all the regions 

(F=6.03, p=.06).”  

 

• Some panels in Supplemental Figure 1 include too many lines and therefore are hard to read. 

Please consider simplifying those panels.  

The reviewer is again right. Accordingly, we have simplified some of the panels in Figure 1-SM. See 

Figure 1-SM.  
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Reviewer #3: Stephanie Burrows  

Researcher  

Research Centre of the University of Montreal's Hospital Centre, Canada  

 

No conflict of interest.  

 

1. I found the description of the countries included in the study confusing (methods, data collection, 

page 7, line 27). As I understand it, the annual PPP-adjusted GDP per capita for 210 countries was 

used to estimate annual PPP-adjusted GDP per capita for 5 WHO regions. How was this done? No 

mention is made in this paragraph of 10 WHO regions.  

The reviewer is right. We have completely re-written this paragraph in order to clarify this issue.  

Page 9, first paragraph.  

“Countries were grouped by WHO regions (African region: AFR, American regions: AMR, European 

regions: EUR, Southeastern Asia region: SEAR, and Western Pacific Regions: WPR). The WHO 

countries were grouped by regions based on the Global Burden of Disease (GBD) regional 

classification system (available at http://www.who.int/choice/demography/regions/en/). All countries 

are classified into the following geographic sub-regions (African region: AFR, Eastern Mediterranean 

region: EMR, European region: EUR, region of the Americas: AMR, South-East Asia region: SEAR, 

and Western Pacific Region: WPR) and mortality strata (A: very low child, very low adult, B: low child, 

low adult, C: low child, high adult, D: high child, high adult, and E: high child, very high adult).”  

 

2. The study included 56 countries extracted from the WHO mortality database, and 154 countries 

were excluded due to inconsistencies or a lack of data. What were these inconsistencies? The 

authors state that “Cross-national data on suicide rates are usually presented in periods of 5 years” 

(page 7, lines 44-46) – what is the relevance of this statement here, especially when the authors 

choose countries with at least six years of data? Why six years?  

The reviewer is right. We have corrected all these issues. With regard to the comment on 

inconsistencies, we meant that, although in the majority of countries data on suicide rates were 

presented in periods of 5 years, this was not always the case. As commented above (see comments 

to the second reviewer, third comment), the problem is that the time intervals of country-specific data 

are irregular: the gap between the years for which suicide rate data is available is sometimes 3, 

sometimes 5 or 6 years. Accordingly, we have modified this phrase. See changes made:  

Page 10, first full paragraph:  

“Suicide statistics and population data for 56 countries were extracted from the latest WHO mortality 

database for the period 1980 to 2007.18 Cross-national data on suicide rates are usually presented in 

periods of 5 years did not form a regular time series, i.e. the time intervals were irregular. Thus, for 

instance, the gap between the years for which suicide rate data is available is sometimes 3, 

sometimes 5 or 6 years. However, there were several inconsistencies across countries, and data for 

suicide in the period examined were unavailable in 154 countries. We only included in our analyses 

those countries where statistics of suicide rates were available for a minimum of six years – the 

median and mode of the number of years with statistics of suicide rates was six – namely, AFR D 

(Mauritius); AMR A (Canada and United States); AMR B (Argentina, Brazil, Chile, Colombia, Costa 

Rica, El Salvador, Mexico, Panama, St. Lucia, Trinidad and Tobago, and Venezuela); AMR D 

(Ecuador and Guatemala); EUR A (Austria, Belgium, Croatia, Czech Republic, Denmark, Finland, 

France, Germany, Greece, Iceland, Ireland, Israel, Italy, Luxembourg, Malta, Netherlands, Norway, 

Portugal, Slovenia, Spain, Sweden, Switzerland, and United Kingdon); EUR B (Bulgaria, Georgia, 

Macedonia, Poland, Romania, and Slovak Republic); EUR C (Estonia, Hungary, Latvia, and 

Lithuania); SEAR D (India); WPR A (Australia, New Zealand, Japan, and Singapore); and WPR B 

(China and Korea Republic).”  
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Finally, we considered six years because the median and mode of the number of years with statistics 

of suicide rates considering all the countries where information was available was six.  

 

3. Included countries are grouped according to 10 regions – I think it needs to be made clearer that 

these sub-categories are also based on the GBD regional classification system (available at 

http://www.who.int/choice/demography/regions/en) and it would be helpful to briefly describe the basis 

for these sub-categories in the text, eg EUR A vs EUR B vs EUR C?  

This comment is related to the first comment of the reviewer. Please, see the response to her first 

comment.  

 

4. There are several inconsistencies in the results. For example, in the text AFR D consists of 

Mauritius, but in Figure 1 (supplemental material) Mauritius and Seychelles are shown. EMR B 

(Cyprus, Kuwait) and SEAR B (Thailand, Sri Lanka) are not mentioned in the text but appear in Figure 

1.  

The reviewer is right. Some of the countries, which we used in preliminary analyses, were not 

excluded in the supplemental material. Now, we have corrected this issue by excluding all these 

countries from Figure 1 (Supplemental material), and just included the 56 selected countries.  

See changes made in Figure 1-SM.  

 

5. On page 10, line 44, it states “… some WPR B countries, such as Australia and New Zealand” but 

Australia and New Zealand were listed as WPR A countries on page 7. The negative correlations for 

AMR A are not shown in Figure 3. The right hand side of Figure 3 is truncated so that it is impossible 

to see the regression results for EUR B and WPR A.  

This was a misspelling. Australia and New Zealand are WPR A countries. Furthermore, now we 

display the negative correlations for AMR A countries in Figure 3-SM. As for the truncation issue, we 

have corrected this so regression results for EUR B and WPR are shown.  

See changes made in Figure 3-SM.  

 

6. In the discussion (page 11, line 30), the authors argue that suicide rates may increase if economic 

growth is not accompanied by mental health services infrastructure and they state that “This is 

supported by a study reporting that elevated economic growth and high basal levels of income reduce 

suicide rates, whereas income inequality caused them to increase”. I do not follow how this study 

offers support for their hypothesis. “Prevention-contingent plans” (page 11, line 49) is unclear.  

The reviewer is right. Accordingly, we have backed up our hypothesis quoting more adequate studies 

(see changes made in response to the first reviewer’s fourth comment). Furthermore, we have 

clarified the quoted phrase:  

Page 16, first paragraph:  

“This strategy might prove more useful in reducing suicide rates worldwide in the long run compared 

with ad hoc prevention-contingent plans.[…]”  

 

 

7. I do not feel that the conclusions are sufficiently derived from the data. Although “social inequalities 

and quality and availability of mental health resources may modify the effect of economic cycles on 

suicide” (page 14, line 16), the study did not assess this. Therefore I think it is incorrect to say that the 

findings suggest this. The last paragraph is confusing and vague. Should there be no suicide 

prevention strategies for the WPR B region? What does it mean to say “Public health interventions 

might be more suitable for developing countries where socio-economic and cultural factors play a 

major contributing role in suicide” – why would this be so? What kind of public health interventions?  

With regard to the paragraph about “social inequalities […]”, we agree with the reviewer. 

Consequently, we have deleted this part of the conclusion.  

Page 20, last paragraph.  

“The present study shows that GDP is strongly correlated to suicide rates worldwide, and that the 
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direction and magnitude of the correlation differs between developing and developed countries. Our 

findings also suggest that factors such as the degree of economic development, social inequalities 

and quality and availability of mental health resources may modify the effect of economic cycles on 

suicide.  

 

As for the exclusion of the WPR B region, this was an error; we wanted to quote AFR D. In any case, 

as AFR D available data are just for one country (Mauritius), we have deleted this phrase in order to 

improve the readability of the paragraph.  

 

Finally, we have re-written the entire last paragraph to cement what we wanted to stress, following the 

studies by Jacob and colleagues, that prevention strategies should be tailored to the economy of each 

country.  

Page 20, conclusions, first paragraph:  

“Suicide is an extremely complex behavior, and its conceptualization as a single final pathway might 

be simplistic.43 Some authors have suggested that the suicide rate is more responsive to economic 

factors, such as real GDP per capita or growth rate of real GDP per capita, than to social factors, such 

as female labor participation or divorce rate.9 The results of the present study have important 

implications for public health and suicide prevention. The present study suggests that prevention 

strategies should be tailored to each WHO region except for the WPR B region. PPP-adjusted GDP 

per capita offers a simple measure to help decide the type of preventive measure which is more 

suitable across countries.10 In order to reduce population suicide rates, macroeconomic public health 

interventions – e.g., the provision of basic needs, the reduction of socioeconomic inequalities – might 

be more suitable for developing countries where socioeconomic and cultural factors appear to play a 

major contributing role in suicide.3 10 Moreover, as long as GDP is presumed to trend downward, 

social preventive measures should be implemented.10 In high-income countries, where the medical 

model prevails and suicide is understood as an unfortunate consequence of psychiatric illness – 

particularly depressive disorders3 – however, preventive measures based on the the idea that suicide 

is associated with psychiatric disorders medical model – e.g., incrementing the number of psychiatric 

or counseling services – might prove more fruitful in helping to decrease the daunting suicide rates 

worldwide.1  

 

8. In the introduction, it is reported that “the global change in economic activities that has taken place 

over the past 60 years has deeply affected people’s emotional health and thus has had an impact on 

suicide rates” (page 6, line 34) – this is a very strong claim to make, perhaps it should be rephrased to 

say that the global change in economic activities may have played a role/may have influenced the 

suicide rate.  

We agree with the reviewer. Corrected.  

Page 8, first paragraph:  

“In addition, the global change in economic activities that has taken place over the past 60 years has 

deeply affected people’s emotional health and thus has had an impact on may have influenced 

suicide rates.11 Gross domestic product (GDP), a […]”  

 

9. Although the authors state that “more complex constructs” than GDP (page 6, line 60) may better 

explain geographic variability of suicide, these constructs are not further discussed, nor is a reason for 

not using them provided.  

Here, we partially disagree with the reviewer. We did not use them because the major aim was to find 

out if a simple economic measure such as GDP (PPP) is correlated with suicide rates worldwide. 

Thus, we used GDP (PPP) instead of other measures precisely because of its simplicity. Here, we 

think that we made this clear in the last paragraph in the Strengths and Limitations section (“Another 

strength is that we used PPP-adjusted GDP per capita, which is one of the fairest and simplest 

measures of living standards”.)  
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We hope you consider these changes responsive to the reviewers.  

 

 

Yours sincerely,  

 

Hilario Blasco-Fontecilla, M.D., Ph.D.  

VERSION 2 – REVIEW 

REVIEWER Stephanie Burrows  
Researcher  
Montreal Public Health Department, Canada  
 
No conflict of interest. 

REVIEW RETURNED 02/03/2012 

 

RESULTS & CONCLUSIONS In Figure 2-SM, Belize and Uruguay are included in the figure for 
AMR-B. However they are not mentioned in the text.  
In Figure 3-SM, 16 countries are listed for EUR-A, yet R Sq linear is 
listed only for 6 countries.  
The WHO sub-regions were used as the unit of analysis - in some 
places, they are referred to as sub-regions, in other places as 
regions. It would be better to use the same terminology throughout.  
On page 14,lines 27-32: Canada and the US are not included in the 
list of developed countries for which there was a negative correlation 
between GDP and suicide rates. 

 

REVIEWER Feijun Luo, Ph.D.  
Health Economist  
U.S. Centers for Disease Control and Prevention  
National Center for Injury Prevention and Control  
Atlanta, Georgia, 30341-3717  
USA 

REVIEW RETURNED 07/03/2012 

 

GENERAL COMMENTS Some of the comments are not addressed. I'd like to read the 
authors' responses to those comments.   

 

VERSION 2 – AUTHOR RESPONSE 

Hilario Blasco-Fontecilla, M.D., Ph.D.  

Psychiatrist  

Department of Psychiatry  

Villalba MHC, Madrid, Spain  

 

 

Reviewer(s)’ Comments to Author:  

 

Reviewer: Stephanie Burrows  

Researcher  

Montreal Public Health Department, Canada  
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No conflict of interest.  

 

In Figure 2-SM, Belize and Uruguay are included in the figure for AMR-B. However they are not 

mentioned in the text.  

Thank you for this comment. This is an error in the graph. Text was OK. Now, we have included the 

countries analyzed for AMR-B, and not included in the previous graph version. See novel Figure 2-

SM.  

 

In Figure 3-SM, 16 countries are listed for EUR-A, yet R Sq linear is listed only for 6 countries.  

Again, the reviewer is right. Now, we have modified this graph to include R Sq Linear for all 16 

countries. See novel Figure 3-SM.  

 

 

The WHO sub-regions were used as the unit of analysis - in some places, they are referred to as sub-

regions, in other places as regions. It would be better to use the same terminology throughout.  

Again, the reviewer is right. Accordingly, we have used the same terminology (su-regions) throughout 

the text.  

Page 9, methods:  

“All countries are classified into the following geographic sub-regions (African region: AFR, Eastern 

Mediterranean region: EMR, European region: EUR, region of the Americas: AMR, South-East Asia 

region: SEAR, and Western Pacific Region: WPR) and mortality strata (A: very low child, very low 

adult, B: low child, low adult, C: low child, high adult, D: high child, high adult, and E: high child, very 

high adult).”  

 

Page 11, Results:  

“The results of the mixed effect models are displayed in Table 1. With the exception of the African 

countries, there was a significant impact of PPP-adjusted GDP on suicide rates in all WHO sub-

regions analyzed (AFR D; F=.42, p=.55).”  

 

Page 13, Discussion:  

“Discussion  

In the present study, we examined worldwide trends and correlations of PPP-adjusted GDP per capita 

and suicide rates in ten WHO sub-regions during the past 30 years.”  

 

Page 17, Discussion (Strengths and limitations)  

“Strengths and limitations  

In the present study, whole WHO sub-regions were used as the units of analysis. Cross-level bias has 

been pointed out as a potential validity threat to such aggregate-level findings.16 Aggregation bias is 

typical of studies that collapse different countries into single categories.15 41”  

 

 

On page 14,lines 27-32: Canada and the US are not included in the list of developed countries for 

which there was a negative correlation between GDP and suicide rates.  

Thank you for this comment. Now, we have modified the text to include both Canada and the US.  

PAGE 14, first paragraph:  

“Of note, most of the countries in which we found a negative correlation between GDP per capita and 

suicide rates are developed countries (European countries, US, Canada, New Zealand and Australia) 

in which the PPP-adjusted GDP per capita has been trending up during the period analyzed.”  

 

 

 

Reviewer: Feijun Luo, Ph.D.  
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Health Economist  

U.S. Centers for Disease Control and Prevention  

National Center for Injury Prevention and Control  

Atlanta, Georgia, 30341-3717  

USA  

 

Some of the comments are not addressed. I'd like to read the authors' responses to those comments.  

We think we have addressed all the issues raised by the reviewer. We reproduce here again our 

comments.  

 

This paper studies the correlation between the PPP-adjusted GDP per capita and the suicide rate by 

using the country-level data in the 10 WHO regions over the past 30 years. It finds that a positive 

correlation mainly exists in developing countries, a negative correlation in developed countries and 

developing European countries, and no correlation in an African country. This paper enriches the 

literature on the relationship between economy and suicide in that it finds varying correlations by 

WHO regions and gives plausible explanations for those varying correlations.  

Thank you for these encouraging words.  

 

My comments and suggestions on this paper are as follows:  

 

• This paper chooses the mixed-effects model to examine the correlation between the PPP-adjusted 

GDP per capita and the suicide rate. Although the mixed-effects model is an appropriate model for the 

country-level data across years, it is not the only one or the most commonly-used one. I suggest the 

authors also try the fixed-effects model and see whether the main results hold.  

Here, we partially disagree with the reviewer. Even if fixed effects are used for country-specific 

intercept and slope, the analysis is still mixed-effect model (or at least generalized least squares), 

because of the intra-country correlation of consecutive observations. Fixed effects are used when the 

purpose of the study is in comparing the pre-specified groups/countries. The purpose of this study is 

to estimate the correlation between PPD and suicide rate per region and we are not aiming to 

describe country-specific variation, so random effects are appropriate.  

 

 

• This paper uses the PPP-adjusted GDP per capita as the only explanatory variable in the model. 

Although it is the variable of interest, the PPP-adjusted GDP per capita should not be the only 

explanatory variable because the unemployment rate and the divorce rate are often found to be 

correlated with the suicide rate.  

Again, we partially disagree with the reviewer. While it would be interesting to include those rates in 

the model, we do not think that the interpretation of the model would stay the same if we did that. 

Unemployment and divorce rates are possible mediators of the GDP and suicide rate prediction 

relationship. If that is true, adding them may result in a non-significant suicide effect because they 

explain away the variance. If that happens, it will not give us an answer to the questions: was it 

because they are the real cause of the suicide, or because they mediate the relationship, or because 

we have no power for adding two more variables to the model? Mediation models are notoriously 

sample size-intensive, and we don't think we have that power here. In addition, the major aim of the 

present study was to find a simple economic measure that may help decide the type of preventive 

measure that is more suitable across countries.  

In any case, the concern raised by the reviewer is interesting and may deserve another study on its 

own.  

 

• The data series of the PPP-adjusted GDP per capita and the suicide rate are often non-stationary. 

So the calculation of the correlation coefficients based on the first-differenced data series is 

preferable.  
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We agree with the reviewer here in principle. When a time series is non-stationary (for example, when 

the rate of suicide and the PPP increases/decreases in time), the correlation between the year-to-year 

or 5-year differences in both PPP and suicide rate is a better estimator of the association we want to 

study. The problem is that our country-specific data does not form a regular time series, i.e. the time 

intervals are irregular: the gap between the years for which suicide rate data is available is sometimes 

3, sometimes 5 or 6 years. Thus the differences would not be directly comparable to each other, even 

within the same country. We could perform model-based interpolation of suicide rates to approximate 

a regular time series, but that is beyond the scope of the current paper.  

 

• Table 1 needs to be fixed. Specifically, the three rows below EUR A should be “Model,” “PPP,” and 

“Country” instead of “PPP,” “Country,” and “Error.” The sentence “With the exception of the African 

countries, there was a significant impact of PPP-adjusted GDP on suicide rates in all WHO regions 

analyzed (AFR D; F=.42, p=.55) and a significant random effect on suicide rates in all the regions 

(F=6.03, p=.06).” on page 8 is confusing. Please rewrite it.  

Thank you. Now, we have corrected both issues.  

Page 11, last paragraph:  

“The results of the mixed effect models are displayed in Table 1. With the exception of the African 

countries, there was a significant impact of PPP-adjusted GDP on suicide rates in all WHO regions 

analyzed (AFR D; F=.42, p=.55) and a significant random effect on suicide rates in all the regions 

(F=6.03, p=.06).”  

 

• Some panels in Supplemental Figure 1 include too many lines and therefore are hard to read. 

Please consider simplifying those panels.  

The reviewer is again right. Accordingly, we have simplified some of the panels in Figure 1-SM. See 

Figure 1-SM.  
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