
INTRODUCTION

The seasonal variation of suicides has been well document-
ed.1 However it appears to diminish over time and eventually 
to disappear, at least in countries of the Western world.2 A 
number of theories that attempt to explain the presence or 
disappearance of the phenomenon of suicide seasonality, with 
often contradictory conclusions, has been developed.1 Eco-
nomic strain can influence suicidality both directly, by increas-
ing poverty and unemployment, and indirectly, as the financial 
strain increases alcohol consumption and marital discord.3 

There are relatively few studies that examine the effect of the 
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socio-economic changes in certain countries on suicide sea-
sonality. It is generally suggested that the seasonal variation of 
deaths by suicide is influenced by changes in the socio-eco-
nomic conditions.4,5 In Greece the seasonal variation of sui-
cides has been well documented through the years.6,7 

Although the European economic crisis started in 2008, its 
impact on the Greek population, in terms of unemployment 
increase and reduced income, has mainly appeared after 2010 
when a Memorandum of economic and financial policies was 
signed and a number of austerity measures was implemented, 
in order to avert Greece’s default. The effects of the crisis were 
felt by the Greek population mainly during the years 2011 and 
2012.8-10

The purpose of the current study is to investigate the possi-
ble effect of the economic crisis in Greece on the seasonal vari-
ation of suicides in the Athens Greater Area. We hypothesize 
that suicide seasonality should significantly diminish or even 
disappear due to the acute and continuous deterioration of 
the economic situation (in Greece there wasn’t a gradual tran-
sition but an abrupt change in a relatively short time), which 
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should reasonably outweigh the other factors that contribute 
to seasonality.

METHODS

Data were collected for all recorded cases of suicides com-
mitted over a 5-year period (January 1st, 2008 until December 
31st, 2012) from the Athens Department of Forensic Medi-
cine. Since the objective of the current research is to investigate 
the possible effect of the economic crisis in Greece on the sea-
sonal variation of suicides in the Athens Greater Area, two 
time periods were selected and examined. The former time pe-
riod was from January 1st, 2008 to December 31st, 2010, when 
the US banking crisis started to gradually affect the economy 
in Europe, but without its results being at that time felt in the 
Greek population. The latter period was from January 1st, 
2011 to December 31st, 2012 after Greece’s bailout by the inter-
national community in 2010 and the subsequent implementa-
tion of austerity measures, which lead to socio-economic chang-
es and affected mental health.8 The Athens Department of 
Forensic Medicine covers an area of approximately 40% of 
Greece’s population. Thus, the sample of our study could be 
considered highly representative of the total population in 
Greece.

Data collection and evaluation included sociodemograph-
ic parameters (age, sex) and characteristics of the suicidal act 
(method of suicide, date and month). The recognition of all 
the cases examined was based on autopsy examination, and 
the incorporation of data as reported to the referral for autop-
sy medical summaries. The research was approved by the eth-
ics committee of Athens Department of Forensic Medicine.

Descriptive statistics were measured and presented as 
mean±standard deviation, while the significance of differenc-

es was examined using independent Student’s t-test. The pres-
ence of seasonality and its relationship with sex, age, and 
method of suicide was estimated with the Poison regression 
variant of the circular normal distribution. This is a method 
similar to the Edwards method and provides a reliable esti-
mation of the peak month for suicide, the relative risk (RR) of 
committing suicide during this month, comparing it with the 
minimum incidence during the whole year and confidence 
intervals for these estimates. The method was used as modi-
fied by Frangakis and Varadhan11 while the relevant statisti-
cal analysis was carried out using R stats (R Foundation for 
Statistical Computing, Vienna, Austria). The remainder of 
the data was statistically analyzed by SPSS (Version 20.0, IBM 
Corp., Armonk, NY, USA). Statistical significance level was set 
at p<0.05.

RESULTS

The time period 2008–2012 was divided due to the afore-
mentioned reasons into two sub-periods; from 2008 to 2010 
and from 2011 to 2012. According to the data collected from 
the Athens Department of Forensic Medicine, 868 completed 
suicides were recorded from 2008 to 2012 (705 male and 163 
female suicide victims). More analytically, there were 530 
completed suicides recorded from January 1st, 2008 to De-
cember 31st, 2010 (427 male and 103 female suicide victims, 
ratio=4.15:1), while there were no significant differences be-
tween male (mean age, 52.16±18.73) and female (mean age, 
55.93±18.99) suicide victims with regard to age (t=-1.83, 
p=0.07). Regarding the latter time period from January 1st, 
2011 to December 31st, 2012, 338 suicides were recorded (278 
male and 60 female suicide victims, ratio=4.64:1), and no sig-
nificant differences were observed among male (mean age, 

Table 1. Distribution of suicides by method for 2008‒2010, 2011‒2012, and 2008‒2012

Suicide by
2008–2010 2011–2012 2008–2012

N % N % N %
Hanging 189 35.66 130 38.46 319 36.75
Jumping 173 32.64 125 36.98 298 34.33
Shooting 85 16.04 61 18.05 146 16.82
Burning 21 3.96 5 1.48 26 3.00
Cutting and piercing 16 3.02 5 1.48 21 2.42
Drowning 14 2.64 3 0.89 17 1.96
Chemicals 10 1.89 3 0.89 13 1.5
Railway 10 1.89 3 0.89 13 1.5
Drug-overdose 6 1.13 1 0.29 7 0.81
Other 6 1.13 2 0.59 8 0.92
All means 530 100 338 100 868 100
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50.96±18.57) and female (mean age, 48.54±18.23) suicide vic-
tims with regard to age as well (t=0.91, p=0.36). The distribu-
tion of the completed suicides by method is presented in Ta-
ble 1.

The statistical assessment of seasonality was done with the 
Frangakis and Varadhan method, as already mentioned.11 Re-
garding the overall period from 2008 to 2012, significant sea-
sonality with a peak in June was observed, which was estab-
lished mainly for men, suicide by hanging and individuals 
aged 45 years or more (Table 2). 

As regards the period from January 1st, 2008 to December 
31st, 2010, significant seasonality was observed with a peak 
late in the month of May, with confidence intervals April 
(early)–July (early), while suicide risk was increased by 36% 
[RR=1.36 (95% confidence intervals 1.0–1.65), p=0.045]. A 
significant seasonality was noted for individuals aged 45 years 

or more (p=0.018) with a peak in the month of May as well 
(late of May) and an increased suicide risk of 56%. It should 
be noted that statistically significant seasonality was not es-
tablished either for sex or for any of the suicide methods (Ta-
ble 2).

Concerning the period from January 1st, 2011 to Decem-
ber 31st, 2012, significant seasonality was established with a 
peak late in the month of June, with confidence intervals May–
July (late), while suicide risk was increased by 69% [RR=1.69 
(95% confidence intervals 1.27–2.3), p=0.002]. A significant 
seasonality was also observed for males in the same month 
(p=0.005), for whom suicide risk was increased by 75%. A sig-
nificant seasonality was observed for individuals aged 45 years 
or more (p=0.025) with a peak in the month of July (early of 
July) and an increased suicide risk of 75%. Regarding the sui-
cide methods, a significant seasonality was established for sui-

Table 2. Seasonality of suicides according to sex, age, and the method used 

Seasonality Suicides (N) RR 95% CIs p-value Peak month CIs in months
From 2008 to 2010

Total 530 1.36 1–1.65 0.045* May April (early)–July (early)
Males 427 1.36 1–1.78 0.09 May April (early)–July
Females 103 1.32 1–2.28 0.63 April January–August
By hanging 189 1.51 1–2.27 0.14 April (late) March (early)–June (late)
By jumping 173 1.45 1–2.20 0.23 July (late) May–October (early)
By shooting 85 1.69 1–3.11 0.24 May (early) February (late)–July
Age <45 196 1.18 1–1.76 0.71 March January–August (early)
Age ≥45 332 1.56 1–2.13 0.018* May (late) April–July (early)

From 2011 to 2012
Total 338 1.69 1.27–2.30 0.002* June (late) May–July (late)
Males 278 1.75 1.25–2.45 0.005* June (late) May–July (late)
Females 60 1.40 1–2.89 0.664 July March–November
By shooting 61 1.77 1–3.64 0.30 June March (late)–August
By hanging 130 1.96 1.15–3.22 0.03* June (early) April (late)–July
By jumping 125 1.45 1–2.39 0.34 July (late) May–October
Age <45 144 1.62 1–2.59 0.13 June April (late)–August
Age ≥45 193 1.75 1.15–2.63 0.025* July (early) May–August

From 2008 to 2012
Total 868 1.45 1.20–1.69 <0.001* June May-July (early)
Males 705 1.47 1.19–1.82 0.001* June May–July
Females 163 1.26 1–1.96 0.58 May February–September
By hanging 319 1.63 1–2.10 0.009* May April–June (late)
By jumping 298 1.45 1–2.00 0.08 July (late) June (early)–September
By shooting 146 1.68 1–2.67 0.09 May March (late)–July
Age <45 340 1.25 1–1.59 0.35 May March–August
Age ≥45 525 1.60 1.25–2.04 0.001* June May–July

*statistically significant; Missing observations for age: two in 2008–2010, one in 2011–2012 and three in 2008–2012. RR: relative risk, CI: con-
fidence interval
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cide by hanging with a peak early in the month of June (p=0.03) 
and an increased suicide risk of 96%, whereas no other meth-
od demonstrated significant seasonal variation (Table 2).

DISCUSSION

This study aimed to investigate the possible effect of the eco-
nomic crisis on the seasonality of suicides in the Athens Great-
er Area. The economic crisis and the following implementa-
tion of austerity measures in Greece in the middle of 2010 lead 
to significant increase of unemployment, drop in income, in-
ability to repay debts and closure of many businesses. The ef-
fects of the crisis were felt by the Greek population during the 
years 2011 and 2012.8,9 To the best of our knowledge this is the 
first study to investigate the impact of Greece’s economic crisis 
on suicide seasonality, as well as one of the few internationally 
that examines seasonal variation during an economic crisis pe-
riod. According to our study the seasonality of suicides was 
confirmed for the total suicide cases examined. Suicide season-
ality was present during 2008–2010 and strengthened signifi-
cantly in 2011–2012. More analytically, regarding the period 
2008–2010, significant seasonality was established for the in-
dividuals aged 45 years or more, while concerning the period 
2011–2012, significant seasonality was observed for males, for 
individuals aged 45 years or more and for suicide by hanging.

Madianos et al.12 reported that suicide mortality rates were 
increased by 55.8% between 2007 and 2011, when the auster-
ity measures were implemented, while the total mortality was 
increased by only 1.1%. Similar results were reported by Ra-
chiotis et al.13 who found that the suicide rates overall in-
creased by 35% between 2010 and 2012. As shown in Figure 1, 
an increasing tendency of suicide rates in Greece has been 
found. These results coincide with the findings of recent gener-
al population surveys in Greece nationwide, that indicated a 
substantial increase in the prevalence of suicidal ideation and 
reported suicide attempts between 2008 and 2011.9 Other stud-
ies have also documented that the number of suicides increased 
during periods of economic changes compared to those of 
economic stability.14,15

Only a few studies internationally have examined the seasonal 
variation of suicides during times of economic crisis or econom-
ic transition. Although those studies agree that suicide season-
ality is established and remains significant, they either support 
that it has diminished4,5 or it has strengthened especially in sui-
cides by hanging.16 

In the present study, the seasonal variation of deaths by 
suicide appeared significant during the period from 2008 to 
2010 and strengthened during the period from 2011 to 2012, 
when the impact of the austerity measures was increasingly 
being felt by the Greek society. The results are perfectly com-

parable with those of our previous study concerning a five-year 
period from 1996 to 2000, when there was no apparent eco-
nomic crisis, while the data of that study were also collected 
from the Athens Department of Forensic Medicine.7 In that 
study, a seasonal variation with a peak in late spring-early sum-
mer was also established, by using the Frangakis and Varad-
han method.11 It concerned mainly men, individuals aged 45 
years or more, and suicides by shooting and hanging. 

In comparison with the results of that study, it appears that 
during the time period between 2011 and 2012, as far as the 
overall seasonality is concerned the RR increased from 1.32 
to 1.69 and the statistical significance from p=0.02 to p= 
0.002. Moreover, regarding men, RR increased from 1.41 to 
1.75 and the statistical significance from p=0.01 to p=0.005. 
Concerning suicides by hanging, RR increased from 1.52 to 
1.96 with a stable statistical significance (p=0.03). Finally, re-
garding the individuals aged 45 years or more the RR in-
creased from 1.40 to 1.75 and the significance from p=0.05 to 
p=0.027. 

The findings of the current study did not confirm our ini-
tial hypothesis, which was that suicide seasonality should di-
minish significantly or even disappear due to the acute and con-
tinuous deterioration of the economic situation, which should 
reasonably outweigh the other factors that contribute to sea-
sonality. It may be suggested that this socio-economic situa-
tion worsens other factors related to the seasonality of suicide. 
We could assume some “aspects of anomie” as described by 
Durkheim17 that appear in societies where disasters and transi-
tion from one state to another take place and which could have 
an impact on the seasonal pattern of suicide. “Broken hope” and 
“failed promise” may have increased the risk of suicide; frustra-
tion resulting from such broken promises might also explain 
any rise of suicide in the freshness of spring.18 These along with 
the timing of the economic crisis, as well as with poverty which 

Figure 1. Annual suicide rates in Greece from 2008 to 2012.
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increases the propensity of suicide by means of the associa-
tion with suicidogenic conditions, such as unemployment, fi-
nancial stress, family instability, and mental troubles (e.g., de-
pression, poor physical health, alcoholism),19 might preserve 
the overall effect of seasonality in incidence of suicide.

Some limitations of our study should be mentioned. The 
study reports mainly suicides that have occurred in the Ath-
ens Greater Area (Prefecture of Attica). Although the latter is 
the largest urban area of the country and has almost half of the 
total Greek population, our study should not be considered as 
nationwide. The time period examined (five years) was rather 
small. However, it should be noted that our purpose was to 
study the suicide seasonality mainly during the crisis period. 
Finally, the recognition of all the suicide cases was based on 
autopsy examination and the incorporation of data as report-
ed to the referral for autopsy medical summaries, and thus 
the results should be viewed with relative caution.

In conclusion, it seems that the economic crisis in Greece, 
especially in the period during its effects had an impact on the 
economic condition of the citizens with devastating conse-
quences for a significant number of the population, strength-
ened the seasonality of suicides, while a noteworthy suicide 
risk of 96% was revealed for suicides by hanging (peak in ear-
ly June).
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