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A B S T R A C T

Looking through the history, people have always been associating suicide with weather conditions, trying to under-
stand and identify the relationship between meteorological factors and suicide. The aim of this study was to determine
and analyze the meteorological conditions in the time of attempted or committed suicides, and examine the possible link
between the changes of meteorological factors and the frequency of suicidal behavior. Retrospective study of pairs covered
the period from January 2003 to January 2006. Examinees included in the study were persons who committed or at-
tempted suicide in the region of Mostar. Meteorological factors included the days of attempts or committing of suicide,
with meteorological factors of the day immediately prior to the days of attempts or committing of suicide, as well as with
average monthly values of meteorological factors. Meteorological factors of the days with suicidal behavior were similar
to the day prior to the days with suicidal behavior, but there was significant difference between meteorological factors of
the days with suicidal behavior and average monthly values of meteorological factors: maximum pressure was signifi-
cantly lower in the days with suicidal risk, as well as pressure gradient. Regarding the seasonal periods, examinees most
frequently attempted to commit suicide in April. Results indicate that meteorological factors do not act as an acute stress
factor for suicide behavior, but its change over time may be the trigger for a suicide attempt.
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Introduction

Suicide is the intentional and consciously taking of
one’s own life1, and one of the leading causes of death in
the world, whose rate increases, and therefore represents
a significant public health problem2–4. Looking at people
with suicide risk, it has been noted that their specific
characteristics increase the risk of suicidal behavior,
such as gender, where women significantly more often at-
tempt suicide5, and age, where there is a tendency of in-
creasing average age for persons with suicidal behavior6.
Also, there are environmental factors and comorbid dis-
eases that increase suicide risk. Increased rate of suicide
among the elderly is often associated with physical ill-
ness, loss of social roles and interpersonal relationships
as well as untreated depression6. Unemployment, alcohol
and drugs, and mental disorders are also identified as

risk factors for suicidal behavior5. However, although the
suicide is generally a complication of psychiatric disor-
der, it requires additional risk factors, because most of
psychiatric patients never tried to commit suicide7,8.

Weather conditions also have influence on the human
body, and the first written proof about it has been left by
the old physician Hippocrates around the 400-BC. In his
book »On Airs, Waters and Place«, Hippocrates among
other, warns that patients should be especially looked af-
ter during sudden weather changes9. Previous biometeo-
rological studies have confirmed that weather and clima-
tic conditions have variety of influences on people10. It
has been proven that the weather changes me may be the
factors that anticipate suicidal behavior in sensitive indi-
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viduals, while long-standing climatic factors may have
influence on the development of suicidal behavior11. Sui-
cides most often happen in the days which are character-
ized by high temperature that varies12, with decreased or
changeable atmospheric pressure, increased cloudiness
and fog, downfalls and thunder in summer13,14. There are
many scientific researches that have tried to specify the
connection between suicide and seasonal periods, mon-
ths, days of week and the lunar stage, as well as with the
types of weather15–18.

The results are greatly different. Definis-Gojanovi}
and associates19 have determined the relationship with
the atmospheric pressure that was significantly different
in relation to the day that preceded the suicide as well as
other several researches20–22 while in some studies no
connection was found between meteorological factors
and suicidal behavior23.

It is a duty of the physician to make every effort in
prediction and prevention of suicidal behavior among his
patients. Therefore, identification of new risk factors,
such as meteorological factors, could be useful in identifi-
cation of individuals who have greater risk of suicide or
attempted suicide.

Participants and Methods

This retrospective study of pairs was conducted in the
period from the 1st of January 2003 until the 1st of Janu-
ary 2006.

Participants

Participants included in the study were persons who
have attempted or committed suicide in the district of
Mostar. Participants, both female and male, 89 of them,
were in the age’s range from 15 to 78 years. Data about
participants were taken, during the above mentioned pe-
riod, from the Clinic for Internal Diseases, Clinic for Sur-
gery, Department of Otorhinolaryngology and Psychiatry
Clinic of University Hospital Mostar, if they were treated
at those departments, because of suicide attempts. For
persons who committed suicide data were taken from the
Police headquarters in Mostar.

Methods

The study was based on two different environmental
set of parameters. The first one included the data on gra-
dients of atmospheric pressure, humidity and tempera-
ture in the days when participants attempted or commit-
ted suicide. The second group included meteorological
factors of the day immediately prior to the days of at-
tempts or committing of suicide, as well as the average
monthly values of meteorological factors. If suicide at-
tempts were recorded for several days consequently, the
second group for those suicide attempts also included
gradients of atmospheric pressure, humidity and temper-
ature of the day that preceded all of these days in a row,
on which the respondents committed or attempted suicide.

Statistical analysis

Kolmogorov Smirnov test has been used to analyze
the variable distribution. For normally distributed vari-
ables we have used mean and standard deviation as a
measure of central tendency and dispersion, and for
non-normal distributed variables median and interquar-
tile range has been used. Nominal and ordinal variables
have been analyzed with c2-test. Mann-Whitney U-test
has been used for comparison of two independent vari-
ables with non-normal distribution, and Student t-test
for variables with normal distribution (equality of vari-
ances was tested with Levene’s test). Statistically signifi-
cant difference was at p<0.05.

For statistical analysis of the obtained data software
system SPSS for Windows (ina~ica 13.0, SPSS Inc, Chi-
cago, Illinois, SAD) and Microsoft Excel (version 11.
Microsoft Corporation, Redmond, WA, SAD) were used.

Results

A total of 89 participants were included, of which 61
(68.5%) participants have attempted suicide, and 28
(31.5%) participants committed suicide. Significantly mo-
re participants (n=57; 93.4%) committed suicide by invisi-
ble wounds (diverse intoxications), than visible wounds (me-
chanical or asphyxial) (n=4, 6.6%) (c2=46.05; p<0.001).

From total number of participants, 45 (50.6%) of
them were females, while 44 (49.4%) of them were
males, which was not a significant difference (c2=0.01;
df=1; p=0.916), but males have committed suicide in
54.5% (n=24) of cases, versus 8.9% (n=4) of females,
which proved to be statistically significant difference
(c2=21.51; df=1; p<0.001). The average age of exa-
minees who have attempted suicide was 40.95±14.19
years (M±SD), while the average age of examinees who
committed suicide was significantly higher (51.38±16.14
years) (t=4.27; p<0.001).

Comparing variables that define the weather condi-
tions, such as atmospheric factors and seasonal periods, a
significant difference was identified in days with and
without suicidal risk.

Although there was no statistically significant differ-
ence in the atmospheric factors between the days when
there was a suicide committed or attempted (test group),
and days that immediately preceded the suicide attempt
(control group) (Table 1), comparison of the average
monthly atmospheric factors and atmospheric factors of
the suicidal days showed a significant difference (Table 2).

On days when the suicide was attempted or committed,
the maximum atmospheric pressure was 1005.47±5.49
milibars, while the average monthly value of maximum
pressure was 1019.56±64.18 milibars, and thus signifi-
cantly more than the test group (t=2.06; p=0.042). Also,
the pressure gradient was significantly lower in the test
group (3.70±2.15 milibars; C±Q), compared to the control
group (4.52±1.92 milibars) (Mann-Whitney U=2624.0;
p<0.001) (Table 2).
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Examinees most frequently (n=15; 16.9%), attem-
pted or committed suicide in April (c2=24.39; p<0.001;
Figure 1). Comparison of the average annual values of at-
mospheric factors with atmospheric factors of the test
group – the days when the suicide was attempted or com-
mitted, did not reveal significant differences (Table 3).

Discussion

Significant difference which existed between the me-
teorological factors on the day of suicide and their aver-
age monthly values showed that meteorological factors
at specific time increase suicide risk. Although there was
no significant difference in meteorological factors be-
tween days when the suicide was attempted or commit-
ted, and control days, where we chose the day that pre-
ceded the suicide days, comparison of atmospheric factors

on test days with their average monthly values, showed
that values of test days in some variables like pressure
gradient and maximum pressure significantly differ from
average monthly values of atmospheric factors, what in-
dicates their possible connection with the occurrence of
suicide22,23,26.

Looking at atmospheric factors during longer time pe-
riods and their relationship to suicide, it seems that the
maximum number of examinees attempted or committed
suicide in April, while difference between test days and
average annual values of atmospheric factors, does not
exist. Similar results in his work were obtained by Be-
nedito-Silva, whereby the suicide rate was highest in
early spring, but when atmospheric factors in days with
suicide were compared with their average annual values
in semi-annual period, there were no significant differ-
ences between them27.
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TABLE 1
COMPARISON OF ATMOSPHERIC FACTORS BETWEEN TEST GROUP (DAY WHEN SUICIDE WAS ATTEMPTED OR COMMITTED) AND

CONTROL GROUP (DAY WHICH IMMEDIATELY PRECEDED THE TEST DAY)

Variables
X±SD

Student t-test p
Test group Control group

Maximum pressure 1005.47±5.49 1004.59±5.87 1.039 0.300

Minimum pressure 1001.17±6.06 1000.37±6.86 0.821 0.413

Humidity of day 56.97±14.23 59.92±14.41 1.376 0.170

Average temperature 16.83±7.96 16.79±8.09 0.036 0.917

Maximum temperature 22.05±9.45 21.97±9.61 0.057 0.955

Minimum temperature 12.17±7.06 12.05±6.64 0.111 0.911

Gradient of temperature 9.95±4.16 9.88±4.14 0.105 0.917

Median ± interquartile range

Test group Control group Mann-Whitney U p

Gradient of pressure 3.70±2.15 3.80±1.95 3727.0 0.497

Humidity of month 57.00±7.00 57.00±8.00 3869.5 0.790

TABLE 2
COMPARISON OF ATMOSPHERIC FACTORS BETWEEN TEST GROUP (DAY WHEN SUICIDE WAS ATTEMPTED OR COMMITTED) AND

CONTROL GROUP (AVERAGE MONTHLY VALUES OF ATMOSPHERIC FACTORS)

Variables
X±SD

Student t-test p
Test group Control group

Maximum pressure 1005.47±5.49 1019.56±64.18 2.064 0.042

Minimum pressure 1001.17±6.06 1001.15±2.45 0.030 0.976

Average temperature 16.83±7.96 16.47±7.73 0.304 0.761

Maximum temperature 22.05±9.45 22.18±9.07 0.094 0.925

Minimum temperature 12.17±7.06 11.76±6.58 0.393 0.695

Gradient of temperature 9.95±4.16 10.41±2.92 0.867 0.387

Median ± interquartile range

Test group Control group Mann-Whitney U p

Gradient of pressure 3.70±2.15 4.52±1.92 2624.0 <0.001

Humidity of month 57.00±7.00 57.00±7.00 3908.0 0.878



Results of researches regarding meteorological fac-
tors are very different: certain quote same results28,
while in other studies there was not any connection
found11, or there was a negative relationship towards sui-
cidal behavior19. Also, watching the results of this and
foreign researches about comparison of other atmosphe-
ric factors (temperature and air humidity) with suicidal
behavior, a great diversity was confirmed among them: in
this study no statistically significant difference has been
obtained between test and control days, which is in line
with the research of Deisenhammer and Wang11,20, al-
though Gabilondo and his associates in their research re-
ported significant relationship with these factors29.

Pathophysiological mechanisms of the influence of at-
mospheric factors on human organism are unknown and
can vary considerably, as can be seen from the results of
the aforementioned researches. It is very likely, due to
differences of results in many studies involved in this is-
sue, that this mechanism is complex, and that it includes
not only atmospheric factors, but environmental influ-
ences as well as biological, psychological and social factors.

Because of all these differences in the results and the
difference in the choice of examinees and methodologies,
by now it is not possible to define meteorological situa-
tion that could be called »suicide time«. Because of this
and other27 researches, it is noticeable that relationship
between atmospheric factors and suicide risk also de-
pends on the time period in which meteorological chan-
ges occur.

Days of suicide do not significantly differ from the day
which immediately preceded suicide day but they signifi-
cantly differ from their average monthly values. These
results indicate that suicide may not be happening be-
cause of the fast changes in some atmospheric factors in
one day, but may happen due to changes of the same fac-
tors in specific period, when they are at their peak, sug-
gesting a possible suicide attempt trigger. Also, the role
of common climate in the area where people live should
not be ignored, because the impact of changes in atmo-
spheric factors depends on life habits of people in certain
weather conditions, where a bias from their normal val-
ues may represent a suicide risk27.
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TABLE 3
COMPARISON OF ATMOSPHERIC FACTORS BETWEEN TEST GROUP (DAY WHEN SUICIDE WAS ATTEMPTED OR COMMITTED) AND

CONTROL GROUP (AVERAGE ANNUAL VALUES OF ATMOSPHERIC FACTORS)

Variables
X±SD

Student t-test p
Test group Control group

Maximum pressure 1005.47±5.49 1014.93±81.92 1.087 0.279

Minimum pressure 1001.17±6.06 1010.34±81.79 1.055 0.293

Average temperature 16.83±7.96 15.64±1.37 1.683 0.096

Maximum temperature 22.05±9.45 20.56±2.14 1.448 0.151

Minimum temperature 12.17±7.06 10.73±0.93 1.905 0.060

Gradient of temperature 9.95±4.16 9.83±1.81 0.105 0.916

Median± interquartile range

Test group Control group Mann-Whitney U p

Gradient of pressure 3.70±2.15 4.45±1.44 3648.0 0.982

Humidity of month 57.00±7.00 56.00±18.00 3305.000 0.192
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Fig 1. Overview of attempted or committed suicides by months of the year.



In analysis of other variables that are observed in the
survey (gender, age, type of injury) it is important to no-
tice, because of suicidal behavior prevention, that here
the results of previous researches are mostly confirmed:
persons who committed suicide were in older age than
examinees who attempted suicide25, and males signifi-
cantly more often commit suicide compared to the fe-
males24. The difference in relation to other research ex-
ists only in the type of injury in attempting of suicide,
because in this work significantly more respondents co-
mmitted suicide with invisible injuries30.

In order to explain more clearly the connection be-
tween meteorological factors and suicidal risk, future re-
searches should determine more precisely the time pe-

riod in which suicide risk increases after the weather
conditions are changed, which could not have been done
due to methodological limits of this study.

Conclusion

The research results confirm the relationship be-
tween atmospheric factors and suicide behavior, which is
not accomplished because of the fast movement in values
of some atmospheric factors, and thus do not act as an
acute stress factors for suicide behavior, but because of
their change during longer period of time they become an
additional stress factor for possible suicide attempt in in-
dividuals who have predisposition for suicidal behavior.

R E F E R E N C E S

1. MANN JJ, WATERNAUX C, HAAS GL, MALONE KM, Am J Psy-
chiatry, 156 (1999) 181. — 2. KESSLER RC, BORGES G, WALTERS EE,
Arch Gen Psychiatry, 56 (1999) 617. — 3. ANDERSON RN, SMITH BL,
National Vital Statistics Report, 52 (2003) 1. — 4. KOZARI]-KOVA^I]
D, GRUBI[I]-ILI] M, Projekt Ministarstva unutarnjih poslova Republike
Hrvatske. — 5. TSAI SY, LEE JC, CHEN CC, J Affect Disord, 52 (1999)
145. — 6. BRENT DA, Journal of the American Academy of Child and Ad-
olescent Psychiatry, 35 (1996) 5. — 7. MANN JJ, Ann Int Med, 136 (2002)
302. — 8. OQUENDO MA, MALONE KM, MANN JJ, Depress Anxiety, 5
(1997) 202. — 9. KLAI] ZB, Coll Antropol, 25 (2001) 245. — 10. ZANI-
NOVI] K, Theor Appl Climatol, 45 (1992) 65. — 11. DEISENHAMMER
EA, Acta Psychiatr Scand, 108 (2003) 402. — 12. PETRIDOU E, PAPA-
DOPOULOS FC, FRANGAKIS CE, SKALKIDOU A, TRICHOPOULOS
D, Epidemiology, 13 (2002) 106. — 13. SALIB E, Int J Geriat Psychiatry,
12 (1997) 937. — 14. PRETI A, J Affect Disord, 44 (1997) 123. — WAR-
REN CW, SMITH JC, TYLER CW, J Biosoc Sci, 15 (1983) 349. —15. LE-
STER D, Brit J Psychiatry, 118 (1971) 627. — 16. ZUNG WWK, GREEN
RL, DURHAM NC, Arch Gen Psychiatry, 30 (1974) 89. — 17. PLE[KO N,

JASPRICA-HRELEC V, BO[AN-KILIBARDA I, BANEK B, Hrvatski me-
teorolo{ki ~asopis, 26 (1991) 77. — 18. DEFINIS-GOJANOVI] M, MI-
LAS M, ^APKUN V, [ORE @, Soc psihijat, 4 (2001) 212. — 19. WANG YT,
WANG D, WANG XY, Crisis, 18 (1997) 115. — 20. BREUER HWM, BRE-
UER J, FISCHBACH-BREUER BR, Eur Arch Psychiatr Neurol Sci, 235
(1986) 367. — 21. BARKER A, HAWTON K, FAGG J, JENNISON C, Brit
J Psychiatry, 165 (1994) 375. — 22. GROVE O, LYNGE J, Acta Psychiatr
Scand, 60 (1979) 375. — 23. YIP PS, Psychol Rep, 82 (1982) 311. — 24.
CARNEY SS, RICH CL, BURKE PA, FOWLER RC, J Am Geriatr Soc, 42
(1994) 174. — 25. OHSHIMA K, HIRAI S, HIRAMATSU K, Tissue Cell,
31 (1999) 441. — 26. BENEDITO-SILVA AA, PIRES ML, CALIL HM,
Chronobiol Int, 24 (2007) 727. — 27. SCHORY TJ, PIECZNSKI N, NAIR
S, EL-MALLAKH RS, Can J Psychiatry, 48 (2003) 624. — 28. GABILON-
DO A, ALONSO J, PINTO-MEZA A, VILAGUT G, FERNÁNDEZ A, SE-
RRANO-BLANCO A, ALMANSA J, CODONY M, HARO JM, Med Clin,
129 (2007) 494. — 29. FARMER R, ROHDE J, Acta Psychiatr Scand, 62
(1980) 436.

M Kordi}

Vlahe Bukovca 5, 88220 [iroki Brijeg, Bosna and Herzegovina
e-mail: mirkokordic@gmail.com

POVEZANOST SMETEOROLO[KIH ^IMBENIKA I SAMOUBOJSTVA

S A @ E T A K

Gledaju}i kroz povijest, ljudi su oduvijek povezivali samoubojstvo s vremenskim prilikama, poku{avaju}i razumjeti i
utvrditi odnos meteorolo{kih ~imbenika i suicidalnog pona{anja. U ovom radu cilj je bio utvrditi i analizirati meteoro-
lo{ke prilike u vrijeme poku{aja ili po~injenja suicida, te ispitati mogu}u povezanost promjena meteorolo{kih prilika i
u~estalosti suicidalnosti. Retrospektivna studija parova obuhvatila je razdoblje od 1. sije~nja 2003. godine do 1. sije~nja
2006. godine. Ispitanici uklju~eni u studiju su osobe koje su poku{ale ili po~inile samoubojstvo na podru~ju op}ine
Mostar. Uspore|eni su meteorolo{ki ~imbenici u danima kad su ispitanici poku{ali ili izvr{ili samoubojstvo s atmosfer-
skim ~imbenicima dana koji je neposredno prethodio danu suicidalnosti, kao i s prosje~nim mjese~nim vrijednostima
atmosferskih ~imbenika. Meteorolo{ki ~imbenici dana sa suicidalnim pona{anjem i prethodnog dana sli~ni, ali je posto-
jala zna~ajna razlika u meteorolo{kim ~imbenicima izme|u dana suicidalnosti i prosje~nih mjese~nih vrijednosti meteo-
rolo{kih ~imbenika: maksimalni tlak je tad bio zna~ajno ni`i u danima suicidalnosti isto kao i gradijent tlaka. U odnosu
na godi{nja doba, ispitanici su naju~estalije, poku{avali po~initi samoubojstvo u travnju. Rezultati upu}uju na to da
atmosferski ~imbenici ne djeluju kao akutni stresni ~imbenik za suicidalno pona{anje, ve} svojom promjenom u du`em
razdoblju, mogu biti okida~ za poku{aj samoubojstva.
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