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Abstract

Background: Different psychosocial factors might have an impact on suicidal behaviour and evidence shows that
there may be an association between monthly, diurnal and circadian changes and suicidal behaviours.

Methods: In the present study we analysed retrospectively records of 2232 youth, who were treated in emergency
units of state hospitals in Istanbul/Turkey after attempting suicide.

Results: The majority of the suicide attempters were females (81.6%). In both sexes, suicide attempts most frequently
occurred at the beginning of the calendar week and between evening and midnight.

Conclusions: This study shows that suicide attempts in youth follow diurnal and circadian changes. As suicide
attempts of youth most frequently occurred at the beginning of the calendar week and between evening and mid-
night, health services such as specialized counselling for youth should especially be available during this time.
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Background

Suicidal behaviour is an increasing public health problem
worldwide [1-3]. In the last decades the suicide rates of
adolescents aged between 15 and 19 increased faster than
for other age groups [4-7] so that suicide is the second
leading cause of death among adolescents in Europe [4, 8,
9]. However, suicide attempts as acts of intending to end
one’s life [10] are observed much more frequently than
completed suicides [3]. Among youth, the ratio of suicide
attempts to completed suicides is approximately 25:1,
whereas among adults it is about 4:1 [11]. Suicidal behav-
iour can be related to individual, biological and a number
of psychosocial factors [12—14]. The evidence is growing
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that diurnal and circadian changes might have an influ-
ence on completed suicides [15] as well as on suicide
attempts [16, 17]. Previous studies show that completed
suicides among adults occur more frequently on Sundays
[18] and Mondays [19, 20]. Similarly, among adolescents
up to age 19, both attempted and completed suicides
are observed more frequently at the beginning of the
week on Mondays and Tuesdays [15]. Studies on adults
show that suicide attempts occur most frequently in the
evening and late evening [8, 21, 22] while completed sui-
cides most frequently occur in the late morning [22-25].
Although suicidal behaviour is increasing among youth
[4, 5, 7, 9] studies focusing on the diurnal and circadian
rhythm of suicide attempts among adolescents and young
adults are rare.

The aim of this study was to assess the monthly, diurnal
and circadian rhythm of suicide attempts among youth.
In accordance with the literature for adults we hypoth-
esized that suicide attempts among youth are more
frequent in the evenings and more common at the begin-
ning of the week.
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Methods

The present study retrospectively analyses records of
2232 young people, who were treated after a suicide
attempt in emergency units of state hospitals in Istanbul/
Turkey between 1 January 2010 and 31 December 2010.
Data were extracted from a standardized form, which is
filled out by the medical staff in all cases of medical treat-
ment after a suicide attempt, this is standard procedure
in all emergency units of state hospitals in Istanbul. For
the present study we obtained the data from the Statis-
tics of Health Directorate of Istanbul at the Ministry of
Health of Turkey, where the filled forms from state hos-
pitals in Istanbul are collected. In the present study we
analysed all suicide attempts by young people up to age
251in 1 year.

The standardized questionnaire, which is used for the
present study, was prepared by an expert team of the
Ministry of Health of Turkey, for their own statistical sur-
vey. These standardized questionnaires were filled out by
the medical staff, who had treated the patient after a sui-
cide attempt. This standardized questionnaire comprises
items about date, time, methods and reasons for suicide
attempts, sociodemographic profiles (e.g. age, sex, mari-
tal, educational and occupational status), physical and
mental health problems, drugs anamnesis and psychiatric
treatment. The medical staff filled out the required items
in the questionnaire, after conducting a detailed medi-
cal history with the patient. The present study is based
on the records of these standardised questionnaires and
analysed retrospectively all the records of all emergency
units of all 39 state hospitals in Istanbul, therefore our
study sample refers to the whole area of Istanbul.

For the present study we analysed the association
between suicidal behaviour and diurnal as well as circa-
dian and monthly changes.

Daily counts of suicides were analysed by fitting a
Poisson regression model in SAS 9.4 (SAS Institute Inc.
(2012). SAS Institute Inc., 2002—-2012. Cary, NC, USA)
using “proc gemmod’. Because of over-dispersion the
option pscale was used.

Independent variables were treated as class vari-
ables and were as following: hour (reference = 00:00
hour), weekday (reference = Monday) and sex (refer-
ence = female). Population-at-risk estimates were not
available and therefore assumed to be constant during
the whole time interval. The number of daily counts was
used as the dependent variable in the regression model.
For each combination of the variables: hour, weekday,
month and sex, i.e. 24*7*12*2 groups, daily counts of
cases were calculated.

Inclusion of all four independent variables simultane-
ously was not possible because of over-parameterization
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due to the large number of subgroups based on the four
variables. Therefore three bivariable regression models
including sex and either hour, weekday or month were
estimated as follows: sex + hour, sex + weekday and
sex + month. The effects are presented by giving rela-
tive risk estimates and 95% confidence intervals.

This study was proved ethically feasible by the Eth-
ics Committee of the Medical Faculty of Cerrahpasa at
Istanbul University (Nr. B.30.2.IST.0.30.90.00/10046).

Results

In the present study, we analysed retrospectively 2232
records of young suicide attempters. The majority of the
study sample were females (81.6%, N = 1822 females vs.
18.4%, N = 410 males). Nearly all study subjects 99.8%
(N = 2227) were aged between 14 and 25.

There was no sex difference in the methods of suicide
attempts. Female as well as male young patients chose
low-risk methods for their suicide attempts [13]. The
majority of the suicide attempters chose drug intoxica-
tion (94.4%) followed by injury with sharp objects (1.4%).
More females (95.1%) than males (91.5%) chose drug
intoxication for their suicide attempts. In contrast, more
males (2.2%) than females (1.2%) made a suicide attempt
by injury with a sharp object.

In 4.4% of cases the information about the day, and in
12.3% of cases the information about the time of day of
the suicide attempt, were missing. In all regression mod-
els the effect of sex as well as the effects of hour, and
weekday were significant (p < 0.001).

Corresponding relative risk estimates and their
confidence intervals are shown in Tables 1, 2 and
Figs. 1, 2, 3.

As we can see in Fig. 1, we took midnight as reference,
so the results show that starting from the midday the risk
for a suicide attempt is increasing. The risk for a suicide
attempt is highest during the evening (17:00-23:00) and
lowest around 4:00 and 7:00 a.m. There were no signifi-
cant sex differences (p = 0.44) with regard to time of day
of suicide attempts.

We took Monday as a reference, so our results show
that the risk for a suicide attempt is lower than Monday
during the other weekdays (Tuesday—Sunday). There
were no significant sex differences (p = 0.69) concerning
the day of the week of suicide attempts.

In Fig. 3 we took January as a reference, the risk for
a suicide attempt is highest in the beginning of spring
(March) and in the summer months (June until August).
However, the risk of suicide attempt is lower in Novem-
ber and December. There were no significant sex differ-
ences concerning the months of the suicide attempts
(p =0.19).
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Table 1 Sex differences by risk of suicide attempts associ-
ated with time of day
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Table 2 Sex differences by risk of suicide attempts associ-
ated with weekdays and months

Parameter Level Relative Lower Upper 95%ClI Parameter Level 1 Relative risk Lower Upper 95%Cl
risk 95%Cl 95%Cl
Hour 0:00 = Ref 1 - - (a)
1:00 0.89 0.64 1.25 Weekday  Mon- 1 - -
2:00 071 050 1.02 day = Ref
300 043 029 066 Tuesday 094 082 1.08
400 014 0,08 028 Wednesday — 0.81 0.70 0.94
500 017 009 031 Thursday 084 073 097
6:00 011 005 022 Friday 0.86 0.75 1.00
7:00 0.22 013 038 Saturday 0.67 0.58 0.79
800 062 043 090 sunday 093 081 107
9:00 058 040 0.85 Sex Female = ref 1 - -
1000 0.75 053 107 Male 034 031 038
11:00 0.86 061 1.20 (b)
12:00 1.08 0.78 149 Month  Janu- 1 - -
ary = Ref
13:00 1.28 0.94 1.74
February 1.11 0.86 143
14:00 139 1.03 1.89
March 1.41 .11 1.80
15:00 143 1.06 1.94 .
April 1.05 0.81 1.36
16:00 1.29 0.95 1.75
May 1.16 0.90 1.50
17:00 1.51 112 2.04
June 1.61 1.27 2.04
18:00 1.78 133 237
July 142 1.1 1.81
19:00 1.53 113 2.05
August 1.31 1.03 1.68
20:00 197 1.49 262
September  1.19 0.93 1.54
21:00 191 143 2.54
October 1.23 0.96 1.58
22:00 1.64 1.23 2.20
November 0.97 0.74 1.26
23:00 1.58 1.18 212
December 0.75 0.57 1.00
Sex Female =ref 1 - -
Sex Female =ref 1 -
Male 0.22 0.19 0.25
Male 0.22 0.20 0.26
Discussion

The results of the present study show that there is
a monthly, diurnal and circadian rhythm of suicide
attempts among youth. First most suicide attempts of
young people occurred in the evening up until midnight.
This result can be observed in both sexes. Second, suicide
attempts most frequently occurred at the beginning of
the week in both sexes, independent of season.

Concordant to these findings, other studies report
that suicide attempts most frequently occur between the
evening and midnight [8, 16]. Given that studies on rea-
sons for suicide attempts and self-harm in youth report
interpersonal conflicts to be the most common trig-
ger for the act [2, 26, 27], we assume that particularly in
the evening time, when family members come together,
conflicts between family members may contribute to sui-
cide attempts. This is underscored by the fact, that intra-
familial conflicts are the most common reason for suicide
attempts in Turkish youth [28].

Jessen et al. found that half of all suicide attempts
occurred in the evening or early part of the night [29].

Furthermore, the study of Valtonen et al. suggests that
people contact health-care services mostly during late
evening and midnight hours [17]. Our findings suggest,
that help lines and health-care services for young people
should be available especially in the late evening time [30].

Consistent with our results, previous studies reported
a higher incidence of suicidality at the beginning of the
week [15, 19] and low incidence of suicidal behaviour on
Saturday [31].

This finding can reflect difficulties among youth when
returning to structured and routine lifestyle after the
weekend. Problematic work situations may be more
wearing and difficult at the beginning of the week. We
also assume that school stress can increase the incidence
of suicide attempts on Sunday and Monday, as young
people can have more fear and stress to confront school-
associated problems again after the weekend. School-
related problems have already been reported to have an
association with suicidal behaviours [32—-34]. Addition-
ally, the peak of suicide attempts at the beginning of
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the week can also be explained by the “broken promise
effect’, as the week-end is often perceived as a positive
recreational period of the week, which sometimes may
promise more than it delivers [12, 35].

In most cases, suicide attempts are triggered by inter-
personal problems among family members, which may
be highest at the week-end [30]. Furthermore, persons
with psychiatric disorders, being a common risk factor

for suicide attempts, are supposed to have more negative
feelings like personal failure or isolation at the beginning
of the week [36].

An association between months of the year and suicide
attempts [17, 37] as well as completed suicides [38] has
already been reported. Confirming previous studies, our
present study shows there was a peak in suicide attempts
during the summer months [39] and a nadir in suicide
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attempts was present during winter months [17]. We
suppose that the “Broken-Promise Effect” arises more
in the summer months. As Turkey has a collectively ori-
ented community, and the family including relatives and
friends are getting together more during holidays in the
summer months, intra-familial problems can arise more
frequently, which leads to the “Broken-Promise Effect’,
when the expectation of a positive event evokes frustra-
tion, if it promises more than it delivers [35]. We also
suppose that the stress because of public exams in Tur-
key may play a role in suicide attempts of young people
in spring and summer months. In Turkey there are pub-
lic exams for entrance to the university and for public
employment, which are conducted annually in spring and
summer months. The peak in summer months could be
due to the stress caused by these public exams [40].

In line with international studies [8, 41—46], also in this
study sample the majority (81.6%) of suicide attempt-
ers were females. Male suicide attempters are generally
described to choose more lethal methods, which more
often end fatally [47] and therefore are not recorded as
suicide attempts.

Conclusion

As suicidal behaviour is an increasingly important public
health issue, the results of the present study can help to
understand psychosocial mechanisms of suicide attempts
better and aid in developing adequate preventive meas-
ures to reduce suicidal behaviour among young people
[1]. Given the fact that suicide attempts among youth
follow a diurnal and circadian pattern (evenings and

weekends) contrary to the usual availability of services,
the development of adequate treatment settings and hot-
lines for youth with suicidal behaviour and their family
members should be taken seriously.

Limitations

The present study is based on a retrospective analysis.
During the treatment at emergency units of hospitals, the
forms about suicide attempts were not filled out in com-
plete detail, therefore many data like birthday and exact
age of the suicide attempters were missing. Our results
are based on existing data. Missing data is a big problem
because of selection bias, and the reason for the lacking
information is not clear.

Therefore, the present findings cannot be extended
to the general population and need to be replicated in a
sample with more detailed characteristics of young sui-
cide attempters.

We assume that the number of unrecorded suicide
attempts in Istanbul may be much higher than the reg-
istered, given that suicide attempts which do not require
any medical treatment are not recorded in this system.

As the forms about suicide attempts were filled out by
different medical staff, there may be reliability problems.
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