Iran J Psychiatry Behav Sci. 2015 September; 9(3): e842.

DOI:10.17795/ijpbs-842

Published online 2015 September 23.

Seasonal Pattern in Suicide in Iran

Original Article

Mohammad Moqaddasi Amiri,” Abdolkarim Ahmadi Livani,” Mahmood Moosazadehf’*
Mohammadreza Mirzajani,’ and Azizallah Dehghan'

1Department of Biostatistics and Epidemiology, School of Health, Kerman University of Medical Sciences, Kerman, IR Iran
Department of Psychiatry, AND Behavioral Sciences Research Center, Addiction Institute, Mazandaran University of Medical Sciences, Sari, IR Iran
3l-Iealth Sciences Research Center, School of Health, Mazandaran University of Medical Sciences, Sari, IR Iran

4Deputy of Health, Mazandaran University of Medical Sciences, Sari, IR Iran

*Corresponding author: Mahmood Moosazadeh, Health Sciences Research Center, School of Health, Mazandaran University of Medical Sciences, P. O. Box: 4851676789, Sari, IR Iran.

Tel: +98-9113555367, Fax: +98-112263086, E-mail: mmoosazadehi351@gmail.com

Received: January 10, 2014; Revised: October 4, 2014; Accepted: December 5, 2014

consideration in most countries including Iran.

Background: Various studies have shown a seasonal pattern in suicide in the developed societies; however, this pattern is not taken into

Objectives: The current paper studied the seasonal pattern of committing suicide in Northern Iran.

Materials and Methods: The present study was a longitudinal study with time series features. Subject included suicide attempts recorded
by emergency wards of all hospitals in Mazandaran province, Iran. The variable time, in this study, was defined as each month of study
years (2005 - 2011), which included 84 monthly time points. To analyze data, the Student’s independent t-test and analysis of variance
(ANOVA) test were used.

Results: Of the 14,437 suicide attempts reported during the seven-year period, 5359 (37.1%) were related to males. Suicide attempts reached
apeakin June (1418 cases) and November (1352 cases), but were at their lowest level in March (991 cases) (P=0.877).

Conclusions: The suicide seasonality range is broad in this part of Iran. Moreover, there were two noticeable suicide peaks in June and

November.
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1. Background

Seasonality of suicide is an issue reported by research-
ers in the 19th century (1). Most studies show that its peak
is in spring and summer. Since various social and men-
tal factors have instant or long-term effects on a person’s
decision to commit suicide, suicide is not distributed
equally in different periods of time. In addition to social
and internal factors, physical changes, like changes in lo-
cal climatic conditions, play an important role in suicide
attempts through a synergy with social factors and modi-
fying behaviors (1-3).

Suicide is one of the most important issues worldwide.
Since suicide is a complex human behavior with multi-
factorial causation, it is difficult to evaluate its risks. It is
correlated to serious mental health disorders, especially
depression, bipolar depression, schizophrenia, alcohol
addiction, and personality disorders. In addition to psy-
chological damages, biological, genetic, socioeconomic,
and environmental events also affect a person’s decision
to commit suicide (2-4). The average suicide rate in the
world is 14.5 per 100000 people (5).

A research in Cagliari, Italy, on 355 suicide victims

(78.30% males) indicated an annual increase in the num-
ber of suicides; that is, from 47 suicides in 1990 to 94 in
1994 (doubled in five years) (6). According to a study in
Taiwan from 1997 to 2003, 18083 people were committed
suicide, and most of them were males (67.65%) aged 64
or higher (74.40%). The suicide rate in females was sig-
nificantly higher in March and April (early-spring to mid-
spring) than in other months, and the lowest rate was ob-
served from June and August to September (late-summer
to early-fall). However, suicide rate in males was low only
in June, August, and September (7).

Suicide is a social abnormality, which has become prev-
alent in Iran. A study showed that Iran is the 58th coun-
try in the world regarding suicide frequency. Documents
show that the suicide rate in Iran is nine per 100000 peo-
ple; among which 65% of males and 35% of females have
had successful suicides. Successful suicides account for
1% of all mortalities in Iran (5). The suicide rates in Iran
from 2001 to 2005 were 5.32%, 5.47%, 5.58%, 5.50%, and
5.70%, respectively. The highest rates were observed in the
age groups of 18 - 24 (40.0%), 25 - 34 (30.0%), 35 and older
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(20.7%), and 17 and younger (9.3%), respectively (8). In a
study carried out in Nishabur, Iran, 207 people were hos-
pitalized in the emergency rooms due to suicide, 69.1% of
them were females (5).

Seasonal review of suicide attempts may be a way to
evaluate the behavior etiology of those who commit sui-
cide. Seasonal fluctuations are features of interest in epi-
demiology. Understanding why suicide follows seasonal
fluctuations is a phenomenon that can have significant
preventive potential. Although most studies have em-
phasized the seasonality of suicide attempts, this mecha-
nism is still unknown. Moreover, seasonality of suicide is
not confirmed in some communities (a study in Califor-
nia, the United States, and another one in Switzerland)
(9, 10). Moreover, several studies have investigated the
suicide seasonal pattern in some areas of Iran (5, 11, 12).
However, to the researchers’ knowledge, no studies were
conducted in Mazandaran province, Iran, in this respect.
Furthermore, suicide seasonal pattern can vary in differ-
ent weather conditions.

2. Objectives

The current research examined suicide seasonality pat-
tern in Mazandaran province, North of Iran, to present
documents and evidence for mental health preventive
programs.

3. Materials and Methods

This longitudinal study with time series feature was
carried out in Mazandaran province, North of Iran, with
3028923 inhabitants (50.1% male) in 2011 (13). This region
of Iran has a temperate and humid climate. The study
population included all suicide attempts recorded by
emergency departments of all hospitals in Mazandaran
from 2005 to 2011.

The Accidents and Injuries Surveillance System, which
is administered by the Health Deputy of Ministry of
Health, was used for data collection. This system that is
designed in the Microsoft Access format contains vari-
ables of name, last name, age, gender, place, and type
of accident, and also consequences and date of the ac-
cident. Time variable of the present study was defined
as every month of study years. Time series of monthly
events was created by counting suicide attempts in each
month; that is 84 monthly time points in the seven- year
period of the study.

Due to confidentiality issues, patients’ names were
eliminated from the access file. To analyze data, after nor-
mal distribution check (Kolmogorov-Smirnov = 0.078, P
= 0.600), the Student’s independent t-test and analysis
of variance (ANOVA) test were used. In cases where the
result of ANOVA was significant among the compared
groups, Least Significant Difference (LSD), and post-hoc
comparative test was used. P-values lower than 0.05 were
considered significant. It is noteworthy that SPSS (version

19.0; SPSS Inc., Chicago, IL, USA) and Excel software were
used in the present study.

4.Results

4.1. General Results

During the study period (2005 - 2011), 14437 suicide at-
tempts were reported, 5359 of which were committed by
males (37.1%) (Table 1). The average age of this population
was 23.8 + 3.4. Of all suicide attempts, 163 were successful
(58.9% male and 41.1% female).

According to Table 1 the highest suicide attempt rate
belongs to the age group of 15-24 (54.4%). Furthermore,
these rates were significantly different among all age
groups (P =0.001). Post-hoc (LSD) test revealed that these
differences were significant among age groups of over 15,
15 - 24, and 25 - 39 years (P = 0.001), and age groups of be-
low 15 and over 39 years (P = 0.040). It should be noted
that the age of 1.8% of the subjects was unknown; there-
fore, they were excluded from ANOVA (Table 1).

Average monthly suicide attempts among males and
females were 63.8 £ 26.3 and 108.1 + 42.4, respectively (P
= 0.001) (Table 1). Figure 1 revealed that suicide cases in-
creased from 1138 in 2005 to 2307 in 2011, peak in 2008
(18.9%). Moreover, the suicide rate was significantly high-
er in females than in males in all months and seasons of
the year (P=0.001) (Figure 2).

Table 1. Number, Rate, and Mean of Suicides in Month by Gender,
Age Group, and Season

Variables Values 2 P Value
No. (%) Mean £ SD
Gender 0.0001
Male 5359 (37.0) 063.8+26.3
Female 9078(63.0) 108.1t42.4
Age group, y 0.0001(LSD b_ 6.8)
<15 0397(2.7) 04.7%2.60
15-24 7854 (54.4) 93.5+36.2
25-39 4758(33.0) 56.6£26.5
>39 169 (8.1)  13.9%+7.00
Unknown 0259 (1.8) 31%3.5
Season 0.0060 (LSD =21.3)
Winter 3105 (21.5) 147.8 £51.5
Spring 3789(26.2) 180.4 £81.9
Summer 3809(26.4) 181.4%66.7
Autumn 3734(25.9) 177.8+63.4
Total 14437

a pata are presented as mean * standard deviation, and No. (%).
Least significant difference.
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4.2. Seasonal Rhythms

Based on Figure 2, the maximum rate of suicide at-
tempts were observed in June (1418 cases) and November
(1352 cases), and the minimum in March (991 cases) and
February (1008 cases); however, the observed difference
was not statistically significant (P = 0.877). Suicide peaks
in males and females and in different age groups were in
June and November (Figures 2 and 3). Concerning season,
the lowest rate (21.5%) was in the winter, and the highest
rate was in other seasons (spring, summer, and fall) (Ta-
ble 1). According to the results of ANOVA and LSD test, a
significant difference was observed between winter with
spring (P=0.001), summer (P=0.001),and fall (P=0.070).

Average suicide attempts in both males (P = 0.040) and
females (P = 0.005) was significantly higher in spring,
summer, and fall than in winter (Table 2). According to
the results of ANOVA and LSD test, the rate of suicide at-
tempts in males during winter differed significantly
from those of spring (P = 0.016), summer (P = 0.013), and
fall (P = 0.041). Furthermore, its rate in females during
winter differed significantly from those of spring (P =
0.003), summer (P=0.002), and fall (P=0.004). However,
no statistically significant difference was observed in ei-
ther genders in the three seasons of spring, summer, and
fall (P=0.309).

Among different age groups, the average suicide rate in
different seasons was not statistically different between
people aged below 15 and over 39 (P=0.820 and P=0.100,
respectively). Nevertheless, its average in people aged 15
-24 and 25 -39 was lower in winter than other seasons (Ta-
ble 2). Based on the results of ANOVA and LSD test, suicide
rate in the age group of 15 - 24 in winter was significantly
different from those of spring, summer (P = 0.002), and
fall (P=0.004). Moreover, among the age group of 25 -39
years, its rate in winter differed significantly from those
of spring and summer (P = 0.018), and fall (P=0.016).
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Figure 2. Seasonal Variation in the Number of Suicides by Gender Per
Month
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Figure 3. Seasonal Variation in the Number of Suicides by Age Group Per
Month

Table 2. Seasonal Differences in Suicides by Gender and Age Group 2

Variables Winter Spring Summer Fall ANOVA D
F P LSD €
Gender
Male 55.6 £17.9 067.0£32.3 067.4 +28.6 065.2+24.1 2.90 0.042 09.2
Female 92.2134.6 113.4 £50.7 114.0 £ 40.2 112.6 + 41.4 4.70 0.005 13.7
Age group, y
<15 04.8+02.7 04.7£03.1 05.1+£02.6 043+03.1 0.30 0.820 -
15-24 79.5+26.4 98.9+45.1 98.3%35.6 97.3%33.9 5.00 0.004 12.0
25-39 48.8+£22.7 59.2+30.5 59.2+27.9 59.4+24.7 3.01 0.038 08.5
>39 121+ 04.6 15.2+10.1 151+ 05.9 13.3+06.2 2.20 0.100 -

4 Data are presented as mean + SD.
Analysis of variance.
€ Least significant difference.
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5. Discussion

In the current study, 14437 suicide attempts were record-
ed in a period of seven years. It was shown that the rate in
females was 1.7 times higher than that of males. However,
the rate of deaths resulted from suicide in males was 1.4
times higher than that of females. Moreover, more than
half of those who committed suicide aged 15 - 24 years.
The rate of suicide attempt was high in spring, summer,
and fall, but was significantly low in winter. It is worth
mentioning that the lowest rate was in January and Feb-
ruary (months of winter), and March (the first month of
spring).

The rates of suicide attempts and deaths resulted from
suicide were different between males and females in
North of Iran. In a study on 318 deliberate self-burning
cases in Mazandaran, 242 (79%) cases resulted in death,
which was equal to six per 100000 general population.
In addition, 264 (83%) of the subjects were female and
54 (17%) male (14). Moreover, 64.4% of suicide attempts
were made by females (15). In another study in Nishabur,
North-East of Iran, females accounted for 69.1% of all (207
cases) suicide attempts (15). In a study in Sabzevar, an-
other city in North-East of Iran), the total reported cases
were 106 and the rate was higher in females (50.9%) than
males (11). In Ardabil, North-West of Iran, 73.50% of the 185
cases of death were male (16). In a seven-year study in Tai-
wan (1997 - 2003), 18083 deaths were reported due to sui-
cide, mostly male (67.65%) (7). In a study by Rocchi et al.
in Italy, average annual suicide rate in males and females
was 2374 and 882, respectively (17). In another study in
the same country, average annual suicide rate in males
and females was 2888 and 1089, respectively; it is note-
worthy that this rate in males was higher than females in
all age groups (18). Thus, results of the present research
are in agreement with those of the studies in other parts
of Iran, regarding the rate of suicide attempts and suc-
cessful suicides (deaths) in males and females. Moreover,
it is in accordance with the results of the study by Lee
et al. regarding the higher rates of death in males than
females (7). However, the results of the present research
concerning suicide attempts in both genders are not in
agreement with those of the two studies carried out in
Italy. This different pattern may be because suicide is un-
der the influence of various social and psychological fac-
tors (unemployment, tensions, family problems, marital
status from the standpoint of custom and tradition, and
alcohol addiction) that are of great importance in differ-
ent countries.

In the present study, the age group of 15 - 24 years ac-
counted for the highest suicide attempts. In another
study in Mazandaran, the majority of self-immolation at-
tempts were made by individuals aged 20 - 29 years (19).
This figure was observed in the 15 - 19 years age group
in Kordkouy, Iran (15). In Nishabur, North-East of Iran,
66.2% of all suicide attempts were made by people aged
16 - 25 years and the lowest rate of suicide attempt (1%)

was observed in people aged 55 and over (5). In Sabzevar,
North-East of Iran, and Ardebil, North-West of Iran, the
mean suicide age was 24.8 £ 8.4 and 29.6 + 15.0 years, re-
spectively (11-14). In Taiwan, 74.7% of deaths were reported
from people aged over 64 (7). Furthermore, in Italy, sui-
cide distribution was significantly different in different
age groups (18). Dominant suicide age in the present
study and in other parts of Iran was the 20s, while in oth-
er countries suicide was committed in old age. This may
be due to the differences in the nature of problems and
social tensions among societies. That is, marriage prob-
lems, being single, addiction, unemployment, academic
problems, marital discord, and divorce may be dominant
in a society that has the highest suicide attempt rate in
among young population. However, physical problems,
loneliness and lack of attention to the elderly, concerns
for lack of independence in old age, separation, etc., may
be more prevalent in a society in which suicide rate is
higher among the elderly (1, 3, 5, 6, 9-12).

The seasonal pattern observed in the current study re-
vealed that the rate of suicide cases was high in most of
the seasons (except for winter). Documents show that
suicide frequency has been higher in spring and summer
than fall and winter since the 19th century (1, 20). In an-
other study in Mazandaran province, Iran the majority of
deliberate self-burning cases were attempted in spring
(19). In another study conducted in Kordkouy, North
of Iran, suicide attempt rate was significantly higher
in spring and summer (15). In a study in Ilam, Iran, the
highest suicide incidence rate was in summer (12). In ad-
dition, in a study in Tehran, the highest suicide incidence
rate was observed in winter and spring (5). In a study in
the North of Finland, a strong correlation was reported
between the seasons and suicide attempts (2, 3). Ajdacic-
Gross et al. reported that suicide reaches a peak in spring
and early-summer and its lowest rate is in the fall and
winter (1). According to the study by Rocchi et al. in Ita-
ly, suicide cases showed a seasonal distribution in both
males and females, with its peak in spring (17). In a study
in Finland, violent suicide peak was in spring in a period
from 1980 to 1984, but its peak was in the summer in all
the studied years (21). A study in Greece revealed that
suicide attempts in males increased during spring and
summer, but it showed a significant decrease in Septem-
ber (22). Another study in Greece confirmed that deaths
resulted from violent suicide had their peak in May (23).
In England and Wales, the highest suicide attempt rate
was in January (24). A review study showed that the peak
of suicide rate was in spring (25). A review carried out in
Switzerland, which evaluated the changes in suicide sea-
sonality over 125 years showed that the seasonal effect of
suicide decreased compared with that of the year 1900
(26). However, the seasonal scope of suicide increased
in Australia (27). No evidence of the seasonal suicide was
observed in California, Los Angeles, and Sacramento, the
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United States, between 1968 and 1977 (9). In Switzerland,
seasons have low influence over suicide rate; thus, it was
difficult to accept the role of temperature in seasonality
of suicide (10). Woo et al. reported that the amplitude of
suicide peak decreased in spring, and other small peaks
occurred in other seasons of the year (25).

These documents and evidence confirmed the effect of
suicide seasonality in almost all studies, except for two
(9, 10), with the dominant suicide seasons being spring
and summer. In addition to these two seasons, the pres-
ent study showed a high suicide attempt rate in fall. This
is in agreement with the results of a study carried out in
Australia (27). The most important point here is that, ac-
cording to the results of the presented studies, intensity
of the effect of suicide seasonality has decreased com-
pared with the past.

Seasonality of suicide was first understood by scien-
tists in the 19th century. Two basic concepts are proposed
here, which point out that heat and climatic factors can
increase vulnerability of the nervous system, and thus,
result in higher suicide attempt rates in spring and ear-
ly-summer (1-3). Sociological arguments emphasize the
point that there are more social activities, and thus, high-
er number of social tensions in spring and summer; con-
sequently, the peak of seasonal suicide rate is observed in
these months (1-3). Partonen et al. stated that high levels
of sun radiation are associated with increased risk of sui-
cide (2). In some studies, cyclic pattern of suicide is be-
lieved to be related to increased social and agricultural
activities, longer days and more social stress (28). In a
study by Chen et al. (29) in Taiwan, the unemployment
level had a positive correlation with suicide attempt rate.

Suicide causation is multifactorial; thus, healthcare pol-
icy makers should consider all of these factors in suicide
prevention programs (30). Various parameters are studied
in order to unravel the underlying causes of seasonality.
They include biological, cultural, sociological, and socio-
economic factors (24, 25). Several studies indicate associa-
tions between age and the seasonal variation in suicide at-
tempt. They reported that the suicide rate among younger
people increased in spring, whereas the rate among older
adults rose in late summer (16, 18). However, a study ob-
served a suicide peak in fall among adolescents, particu-
larly for those dying by violent methods (18). Studies show
that suicides committed mainly with violent methods are
characterized by seasonal variation with a peak in their
rates in spring and a reduction in autumn. In a study in
Greece, seasonal variation was associated with suicides
by self-shooting and self-hanging (25). On the contrary,
suicides committed with non-violent means show no sea-
sonal variation for both genders (23). In the present study,
the role of the lunar month in the incidence of suicide
was not determined. Nevertheless, results of other studies
show that suicide incidence, in some lunar months and
holidays in the Islamic countries, is low. Ghale Eiha and
Behrouzi Fard reported the lowest suicide incidence rate
in Ramadan, Nowruz, and Moharram (31).

Iran ] Psychiatry Behav Sci. 2015;9(3):e842

The above mentioned findings and the results of the
current study can lead to gaining a better understand-
ing of the nature of suicide. The better understanding
of suicide mechanisms leading to seasonal peaks of sui-
cide attempt, may lead to identifying factors amenable to
preventative interventions, and in the longer run, in flat-
tening seasonal peaks of suicide and possibly improving
suicide prevention in general.

The current study had some limitations; since the exist-
ing data were used, the information regarding suicide
methods and some factors affecting suicide incidence
seasonality, such as ambient temperature, climate con-
ditions, the lunar month, days of the week, and differ-
ent hours of the day and night, had not been recorded;
thus, they could not be reviewed. Moreover, due to the
stigma of suicide in Iran, when people who have commit-
ted suicide are referred to the emergency departments,
most often unintentional and accidental reasons are
stated. Therefore, their names are not recorded in the
suicide attempters list. Another limitation was the lack
of judgment about the increasing or decreasing trend of
suicide over time. This is the result of the influences of
fluctuations in the care system on suicide cases recorded
in different years; that is, the care system may pay more
attention to this phenomenon in one year and no atten-
tion in another year. In spite of this doubt, the mentioned
conditions have no effect on seasonality of suicide. If the
healthcare system fails to perform well in this regard, it
will have the same effects on all seasons of the year.

The current research found a broad scope of suicide sea-
sonality in the Northern Iran and that suicide attempts
only had a significant decrease in winter compared with
other seasons. Moreover, there were two noticeable peaks
of suicide in June and November.

It is suggested that similar studies should be carried out
in other regions of Iran with different climates to obtain
more suitable records regarding suicide seasonality in
Iran to compare judgments about the cyclic nature of this
phenomenon with the facts. Since some biological and
sociocultural factors such as lifestyle, activities, social in-
teractions, marital status, unemployment, etc., may be re-
lated to the seasonal distribution of suicide, it is strongly
recommend to consider these factors in future studies.
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