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Abstract
Background: Suicide and suicide attempts are more common among adolescents. Many factors are known to influence
suicide in particular: region and culture. Adolescent suicide has been widely studied in many countries, but there are, currently, no data relating to adolescent suicide in Tunisia.
Aim: The aims of this study were to describe epidemiological aspects of death related to adolescent suicide in Sousse, a
city in central Tunisia.
Methods: Data of forensic autopsies from 1998 to 2015 related to suicide of adolescents were retrospectively examined
considering age, gender, method of death, year and risk factor.
Results: 70 cases were reported with female predominance (62, 8%). The age range was from 10 to 19 and most of the
suicides occurred in the 15-to-19 age group (75, 7%). Most victims were from rural zones (70%). Self-poisoning was the
most used method (47, 1 %) followed by hanging (35, 7%). Hanging was the most common method used by males (17/26)
and self-poisoning by females (29/44). Self-poisoning was related to pesticides in the vast majority of cases (29 cases among
33). The identified precipitating factors were chronic family problems in 51.4%, sentimental deception in 8.6%.
Conclusion: This retrospective study raises concerns regarding the use of pesticides and the urgent need to provide rural
areas with structures and medical equipment. This will ensure adequate suicide prevention in the region.
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Introduction
Suicide is defined as a fatal, intentional and self-inflicted injury
with the intent of ending their lives [1, 2]. According to the World
Health Organization (WHO), approximately one million people
per year commit suicide [3-4]. Suicide is a complex phenomenon
and many factors are known to influence it in particular: region
and culture [5]. Suicide ideation and suicide attempts are more
common among children and adolescents [6].
Suicide attempts during adolescence are seen as prevalent compared to those in other age groups and there is a high rate be-

tween suicide attempts and actual suicide among adolescents
[6, 7]. Adolescent suicide has been widely studied in developed
countries such as the USA and many countries in Europe [8-13].
In contrast, there has been little clinical study in many Arab and
Muslim countries where the general incidence of suicide is unknown even though considered to be low [14-16]. The WHO
considers adolescent suicide to be the one of a person between
10 and 19 years of age [3-4].
In Tunisia, an Arabic Muslim country in North Africa with a current estimated population of 11 millions, according to the law,
suicide is considered as a suspect death; therefore a medico-legal
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autopsy should be performed in a forensic department. Police
investigation, death scene investigation and autopsy allow us to
determine the manner of death. But, in fact, except the cases of
apparent suicide, several cases are hidden and reported by the
families of the deceased persons as accidents. Probably out of
fear of potential lawsuits and mostly for fear of family dishonor
by the suicide of one of them, especially if the person involved
is a young one. This is likely to be true for precipitation, and
sometimes even drowning and poisoning whose manner of death
(natural, suicide, homicide) still often undetermined. For this reason, there is currently no official data on the exact incidence of
suicidal death in general in Tunisia and there is no data relating to
adolescent suicide.

per year showed no increase over the years (Figure. 1).
Sex distribution revealed 44 females (62.8%), and 26 males
(37.2%). Age range was from 10 to 19 year and most of the
suicides occurred in the 15-to-19 age group (75.7%). However,
24.3% (17/70) were under the age of 15. Most victims were from
rural zones (70%). History of suicidal ideation or suicide attempts
hasn’t been reported in any case. A summary of cases characteristics is shown in Table 1.
Self-poisoning was the most used suicidal means in 33 cases
(47.1%) followed by hanging (35.7%). Hanging was the most
common means used by male adolescents (17/26). In the 44
female adolescents suicides, 29 (65.9%) were related to self-poisoning and 8 (17.4%) to hanging. Self-poisoning was related to
pesticides in the vast majority of cases (29 cases among 33). Carbamate pesticide was incriminated in 46 %, organophosphate pesticide in 36% and organochlorate pesticide in 2%. Only, four cases
(4%) of self-poisoning with medicine (Beta-adrenergic blocking
agents) were found.

The aim of our study consists in describing the epidemiological
aspects of death related to adolescent suicide in Sousse, a city in
central Tunisia, in terms of age, sex, geographical origin, methods
of suicide, and analyses the involved factors.

Methods

In all cases, no information was mentioned about psychiatric disorders. However, the identified precipitating factors were chronic
family problems (fight with a family member or stressed discipline
at home), in 51.4%, sentimental deception (cheating boyfriend/
girlfriend), in 8.6%, and illegitimate pregnancy in 5.7%. The suicide characteristics are shown in Table 2.

From January 1998 to December 2015, we retrospectively examined the autopsy files of all the cases of adolescent death autopsied at the Farhat Hached university hospital legal medicine department in Sousse, which receives all medico-legal deaths of the
center of Tunisia, with an estimated population of one million.
All recorded cases were retrospectively analyzed with consideration of age, gender, place, mode of death, year and risk factors.
Additional information regarding social and psychological background was obtained from family and police records. Combined
examination of the autopsy and police records was intended to
register death as suicide. Available data was analyzed using Microsoft Excel and Statistical Package for Social Sciences (SPSS) for
Windows.

Discussion

Results

This is the first reported analysis of adolescent suicide cases in
Tunisia. Although the experience of our staff indicates that the
incidence of suicidal death is in continual progress, we believe it is
still much lower than that reported in European or North American countries [8-13]. This may be explained by the trend of life in
occidental societies [17-19]. Underreporting is another issue to be
considered especially in Arab Muslim context.

A total of 70 cases of adolescent suicide were reported within the
period between 1998 and 2015, and represent 10% of all suicides
and 1.7% of all autopsies. Time distribution of adolescent suicide

Actually, many studies emphasize the fact that religious values
may protect against suicide [20-22]. This can be verified through
Islam religion. Indeed, Islam explicitly prohibits taking one’s own

Figure 1. Distribution of the Cases According to Years.
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Table 1. Victims’ Characteristics.
Age , mean, ± SD
Sex, n (%)
Age, n (%)
10 years
11 years
12 years
13 years
14 years
15 years
16 years
17 years
18 years
19 years
Origin, n (%)
Rural
Urban

Male
26 (37.2)

16,11 ± 2.19
Female
44 (62.8)

Total
70 (100)

0 (0.0)
0 (0.0)
2 (2.8)
2 (2.8)
5 (7.1)
4 (5.7)
4 (5.7)
5 (7.1)
1 (1.4)
3 (4.3)

1 (1.4)
0 (0.0)
2 (2.8)
3 (4.3)
2 (2.8)
5 (7.1)
2 (2.8)
14 (20)
7 (10)
8 (11.4)

1 (1.4)
0 (0.0)
4 (5.7)
5 (7.1)
7 (10.0)
9 (12.2)
6 (8.5)
19 (27.1)
8 (11.4)
11(15.7)

20 (40.8)
6 (28.6)

29 (59.2)
15( 71.4)

49 (70)
21 (30)

Table 2. Suicide Characteristics.
Place of Death
Own residence
Public yard
Wells
Country side
Other
Nature of Suicide, n(%)
Self-poisoning
Hanging
precipitation
Self-immolation
drowning
Running over train
Precipitating Factors
Family problems
Sentimental deception
Mourning
Illegitimate pregnancy
Professional problems
Conflict with friends
unspecified

Male

Female

Total

8 (11.4)
3 (4.3)
4 (5.7)
6 (8.6)
5 (7.1)

32 (45.7)
1 (1.4)
1 (1.4)
2 (2.8)
8 (11.4)

40 (57.1)
4 (5.7)
5 (7.1)
8 (11.5)
13 (18.6)

4 (5.7)
17 (24.3)
2 (2.8)
1 (1.4)
1 (1.4)
1 (1.4)

29 (41.4)
8 (11.4)
3 (4.3)
3 (4.3)
1 (1.4)
0 (0.0)

33(47.1)
25(35.7)
5 (7.1)
4 (5.7)
2 (2.8)
1 (1.4)

14 (20.0)
1 (1.4)
1 (1.4)
1 (1.4)
1 (1.4)
8 (11.4)

22 (31.4)
5 (7.1)
0 (0.0)
4 (5.7)
0 (0.0)
0 (0.0)
13 (18.6)

36 (51.4)
6 (8.6)
1 (1.4)
4 (5.7)
1 (1.4)
1 (1.4)
21 (30.0)

life because by doing so you will interfere with God’s will, according to several Surats in the Quran. A study by Kok [23] examined
the suicide rates among the 3 ethnic groups of Singapore concluding that the ethnic Malays, whose main religion is Islam, had
by far the lowest suicide rate. A review of research from Israel
showing that suicide epidemiology among the Arab population
of children and adolescents displays a low incidence. However an
increase has been observed over the past decade, but still much

lower than within Jewish population [15].
Our study has shown that numbers of suicides of adolescents
over the past 18 years have been small with no appreciable increase. This stability has also been noticed in South Australia and
San Diego County (USA) [24]. This goes in opposition with other studies which have suggested that child’s suicide is a growing
problem [9, 12, 25].
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The WHO defines two categories among early suicide adolescent.
A juvenile suicide as death of child between 10 and 15 years-old,
and adolescent suicide between 15 and 19 years-old [3, 4]. In our
study, suicide in the 15-19 years age group is three times (53/17)
more predominant than in 10-14 age group. These findings are
favorably compared to a recent study of Schmidtke et al., which
showed in Europe that the highest number of suicide attempts is
reported among older adolescents (between 15 and 34 years-old)
[18]. These results are confirmed by many other reports [10, 16,
25-27].
As observed in our study, the number of suicides among females
is higher than that observed among males with a male-to-female
suicide ratio being 2/3. This result is similar to that found in a
study conducted in Turkey in similar age groups [7]. On the other
hand, in the majority of studies, the rate of suicide was reported
to be higher among men [19, 26-30]. This finding may be explained by social strains of women in Tunisia. In fact, women,
and especially in rural regions where female suicide was predominant, are ranked in an inferior position with regards to men. In
addition, the family is less tolerant towards female adolescents
who are more exposed to mistreatment than men from their parents and even from their brothers. It has also been reported that
women, especially at a younger age group, have a higher rate of
suicide attempts than men, reflecting their emotional liability and
vulnerability to frustrations when compared to males [31, 32].

http://scidoc.org/IJFP.php

Toxicology results show no drug or alcohol use in suicide adolescent victims, suggesting that in this population, suicide is probably an impulse reaction to a stressful life event. By contrast, as
in many other reports, drugs or alcohol have been described as a
significant risk factor to commit suicide especially among older
adolescent male victims [41- 43]. No victims left a suicide note, in
contrast to the findings of other studies [8, 9, 44].
Methods of suicide were varied then our study and a gender difference existed. Self-agriculture pesticide poisoning, especially
with Carbamate pesticide, was the first suicide method among female victims (27/44). The predominance of self-poisoning can be
explained by the higher number of female victims (62,8%) which
favors less violent methods [8]. We think, as reported in multiple studies [5, 6, 19, 26, 35], that pesticide accessibility in rural
environment where they are very used by farmers, promotes the
choice of this method of suicide by the adolescents; both because
of their availability and their low price in our markets. Similarly,
the lack of knowledge on the potentially lethal nature of drugs
and the lack of fatal drugs can explain the low number of drugoverdose deaths in our study (one case).
As reported in many studies, and with no regard to the number of
female victims, hanging is still the most frequent and well-known
method of suicide [10, 15]. It was the most used method by males.
The private nature of hanging, its practicability and its known efficiency make of it the first suicide method for all ages. Precipitation is as well a common method of suicide in our country. All the
victims coming from rural cities, where there is a widespread of
unprotected wells, death occurs by poly-trauma or drowning [45].

Difference in suicidal rates between rural and urban areas was
also remarkable (49 versus 21 cases). Differences in suicidal rates
between urban and rural areas have previously been investigated
internationally [7, 26, 27, 33] with higher rural suicide rates. Explanations for these differences have been largely speculated and
have included urban–rural differences in employment opportunities, early marriage age, illiteracy, easy access to lethal methods
especially to pesticide products and a dominant masculine culture
[34-36]. Added to this, the lack of medical structure and distance
from hospital in rural area,may explain that a majority of suicide
attempts are becoming completed suicide and explains the absence of the so-called gender paradox, as reported by Canetto
and Sakinofsky where usually it's women who most likely attempt
suicide but succeed much less frequently than men [31].

In this study, there were no cases of firearm suicide ; in contrast with European countries and the USA, where one of the
most common methods of suicide among adolescents and young
adults are hanging and firearm [11-13, 24, 36]. In Tunisia, restrictive laws detentions of firearms explain the very low incidence of
firearm suicides among adolescent and all age categories. In fact
it has been shown that the greater is the availability of guns, the
lower are the suicide rates by other methods [46].

Although it has been shown that mental disorders have the
strongest associations with suicide [29, 37- 40], mental disorder
history or a prior suicide attempt lacking in all cases of this study.
Indeed, previous suicide attempts and mental illnesses are considered taboo and are not easily revealed by the family.

This study showed that adolescents suicide in Tunisia, concerned
more females than men and especially in rural areas. The most
used methods of suicide were self-poisoning pesticide for females
and hanging for males. Suicide appears to be an impulse reaction
to a stressful life event. Victims have neither mental illness nor
drug or alcohol abuse.

With regard to precipitating factors, chronic family problems and
sentimental deception were the two major ones in this study. Sankey classified the adolescent suicide into three groups: in the first
and majority group (66%), the suicide occurred in the context
of significant enduring or chronic difficulties with family and at
school. In the second group (14%), suicide occurred as a reaction
to a stressful life event such as interpersonal issues including sentimental deceptions and relationship break-ups, deaths of significant people, legal problems and unemployment. In the last group
[28], the adolescents died while engaging in common adolescent
risk-taking behaviors, notably drug and alcohol use or dangerous
driving [40].

Conclusion

Finally, this retrospective review raises concerns regarding several
issues, in particular the use of pesticides that should have strict
regulation and the urgent need to provide rural areas with medical structures and equipment in order to allow easy resuscitation
of victims of suicide attempts, and early diagnosis of psychiatric
disorders. This will ensure adequate prevention of suicide.
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