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The analysis of medico-legal deaths in adolescents and teenagers in Izmir
(Turkey)
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Summary

Aim: In this study, we aimed to analyze the medico-legal deaths of teenagers aged 10-19 years which occurred in
Izmir (Turkey) and the causes of death.

Materials and Methods: In this study, we retrospectively reviewed autopsy reports for 232 medico-legal deaths of
the ages of teenages aged 10-19 years over three years (from January 01, 2010 to December 31, 2012) logged by
the 1zmir Morgue Department of the Council of Forensic Medicine (Turkey). The cases were evaluated according to
age, sex, the manner of death, the cause of death and findings of toxicological analysis. Data was classified and
statistically analyzed.

Results: 75.4% of cases were males. The vast majority of deaths were related to external causes (91.8%), especially
road traffic accidents and accidents at home, followed by suicides (24.6%) and homicides (13.4%). The majority of
suicides were committed by hanging (59.6%) and most of the homicides by firearms (51.6%). Natural death
accounted for only 7.3% of all deaths and 41.2% of them were related to acute myocardial infarction.

Conclusion: The vast majority of deaths were found to be related to external causes, in particular unintentional
causes. Considering the role of traffic accidents and home accidents among unintentional deaths, efforts to prevent
traffic accidents and accidents at home could significantly reduce mortality in this age group. Additionally, we think
that the expansion of free youth counseling centers to provide psychological support for adolescents and teenagers
will reduce mortality in this age group.
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Ozet

Amag: Bu galismada, [zmir (Tiirkiye)'de meydana gelmis 10-19 yas arasi mediko-legal éliimlerin éliim sebeplerine
g6re analizini yapmayi amagladik.

Gereg ve Yéntem: Bu g¢alismada, Adli Tip Kurumu izmir Morg ihtisas Dairesinde, 1 Ocak 2010-31 Aralik 2012
arasindaki (¢ yillik dénemde otopsisi yapiimis 10-19 yas arasindaki 232 mediko-legal éliime ait otopsi raporlari
retrospektif olarak gbzden gegcirildi. Olgular, yas, cinsiyet, 6lim sebepleri, éliimiin orijinleri ve toksikolojik analiz
bulgulari  yéniinden dedgerlendirildi. Elde edilen veriler siniflandirildi ve istatistiksel olarak analiz edildi.
Bulgular: Olgularin %75.4°0 erkekti. Oliimlerin bilyiik ¢ogunlugu (%91.8) dis nedenler, 6zellikle trafik kazalari ve ev
kazalari ile iligkili olup; bunu intiharlar (%24.6) ve cinayetler (%13.4) izlemekteydi. Intiharlarin gogu (%59.6) asi
seklinde uygulanmus; cinayetlerin ¢ogu (%51.6) atesli silahlar ile gerceklesmisti. Dogal 6liimler, tim é&liimlerin
yalnizca %7.3'0 olup, onlarin %41.2°si akut myokard enfarktiisiine bagli idi.

Sonug: Oliimlerin biiyiik gogunlugu dis nedenler ve 6zellikle taksirli (kaza kaynakli) élimler ile iligkili bulundu. Kazi
éliimler igersinde trafik kazalari ve ev kazalarinin rolii degerlendirildiginde, trafik kazalari ve ev kazalarinin 6nlenmesi
igin ¢alismalarin 6nemli 6lglide bu yas grubundaki 6lliimleri azaltacagi s6ylenebilir. Ayrica, ergenler ve gencler igcin
psikolojik destek saglamak icin kurulmug Ucretsiz gencglik danisma merkezlerinin sayisinin arttirlmasinin bu yas
grubunda éliimleri azaltacagini dlistinliyoruz.
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Corresponding Author: Mahmut ASIRDIZER

Yuzuncu Yil University, Faculty of Medicine, Department of
Forensic Medicine, Van, Turkey

Received: 20.11.2013 Accepted: 13.12.2013
25



Introduction

A human develops; stops and collapses in several
periods from birth until death. These periods are known
as childhood, puberty, adolescence, youth, maturity and
senility. Each of them includes distinctive and significant
psychological and social characteristics. These periods
cannot be separated from each other by clear
boundaries. The periods of puberty and adolescence
among these periods have a special importance
because they are the most beautiful, the most powerful
and the most hopeful periods of human life (1). It is
defined that adolescence is the process of 10-15 years
including biological, psychological and psycho-social
alterations, whilst puberty is the process of 3-5 years
including development of secondary sex characteristics
(2). In the history, the term “adolescent” was first used in
15" century. The terminology of puberty and adolescence
and age boundaries between these periods vary by
several factors including national, territories, social,
cultural and individual characteristics (3). However, the
adolescent period is generally used for defining the
persons between 10-19 years of age (4). The adolescent
and teenager periods of life are more prone to the
dangers of life and humans are more vulnerable in the
face of events. These characteristics can lead to death
(2).

According to the data of Turkish Statistical Institute,
1.3% of all deaths occurred between the ages of 10 and
19 years (5). Minino reported that (6) 68% of all deaths
from 1999 to 2006 were between the ages of 12-19
years in the United States. The five leading causes of
death among teenagers are accidents (unintentional
injuries), homicide, suicide, cancer, and heart disease.
Accidents account for nearly one-half of all teenage
deaths. The mortality rates in 2005 were described as
18.0 per 100,000 people between ages of 10-14 years
and 65.1 per 100,000 people between ages of 15-19
years in the United States (7). According to a study
which included the statistics of 187 countries and was
reported by Lazano et al. (8), unintentional injuries
including road traffic accidents were defined as the
primary reason of death among those aged 10-19 years.

In this study, we aimed to analyze the medico-legal
deaths among those aged 10-19 years which occurred in
Izmir (Turkey) according to the cause of death. The data
obtained in this study will shed light on future studies in
order to prevent deaths occurring in the second decade
of life.

Materials and Methods

In this study we retrospectively reviewed autopsy reports
for medico-legal deaths of the ages of 10-19 for three
years (from January 01, 2010 to December 31, 2012) of
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the 1zmir Morgue Department of the Council of Forensic
Medicine (Turkey). Then, the crime scene investigation
data and knowledge obtained from eyewitnesses were
reviewed for additional information which was not
recorded in the autopsy reports.

The cases were evaluated according to age, sex, the
manner of death, the cause of death and findings of
toxicological analysis. Ages and sex were correlated with
the manner of death and the cause of death. The
determination of manner of death was applied according
to the crime scene investigation reports.

This article was performed by permission of the
Presidency of Scientific Board of Council of Forensic
Medicine (Approval date: 2 May 2013; Approval number:
B.03.1.ATK.0.01.00.08/ 262).

All statistical analyses were performed with qui-square

test. A “p” value less than 0.05 was considered as
statistically significant.

Results

In the period between 2010 and 2012, totally 6174
medico-legal autopsies were performed in the Izmir
Morgue Department of the Council of Forensic Medicine
(Turkey). 3.8 percent (n=232) of them was between the
ages of 10 and 19. Of 232 victims, 175 (75.4%) were
males and 57 (24.6%) were females (p<0.005). The
mean age of all the victims was 15.8+2.7 (median: 16).
The mean ages of the male and female victims were
164£2.5 (median: 16) and 15+3 (median: 15) respectively.
Of the cases 29.7% (n=69) was between the age of
10-14, 70.3% (n=163) was between the age of 15-19
(p<0.005) (Figure-1). Table-1 shows the death rates for
every 100,000 populations and percentage according to
number of annually medico-legal autopsies.
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Figure-1. The distribution of 232 deaths of adolescents and
teenagers according to age and sex.
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The vast majority of deaths were related to external
causes in the total (n=213; 91.8%; p<0.005) and both
sexes (n=161; 92%; p<0.005 for males and n=52;
91.2%; p<0.005 for females) (Figure-2). External causes
reached to the highest value at the age of 19 (n=43;
20.2%) whilst natural deaths were at the age of 16 (n=4;
23.5%) (Figure-3).

Table-1. Death Rates According to Years.

DEATH RATES AGE GROUPS
ACCORDING TO YEARS 10-14 [ 15-19 [ Overall
2010
Total population 279,181 289,282 586,463
Number of deaths 20 47 67
Death rate for every
100,000 population 72 16.2 11.4
Percentage of death
among deaths autopsied
in all ages (total autopsy 11 25 36
n=1872)
2011
Total population 277,685 286,362 564,047
Number of deaths 22 56 78
Death rate for every
100,000 population 79 19.6 13.8
Percentage of death
among deaths autopsied
in all ages (total autopsy 11 21 38
n=2078)
2012
Total population 269,659 286,600 556,259
Number of deaths 27 60 87
Death rate for every
100,000 population 10.0 20.9 15.6
Percentage of death
among deaths autopsied
in all ages (total autopsy 1.2 21 3.9
n=2224)
TOTAL
Average population 275,508 287,415 562,923
Total number of deaths 69 163 232
Average number of
deaths 23 54 77
Average death rate for
every 100,000 population 8.3 18.8 13.7
Percentage of death
among deaths autopsied
in all ages (total autopsy 11 26 38
n=6174)
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Figure-3. Comparison of deaths due to external causes and
natural deaths on the basis of age.

A) External Causes

In the classification of deaths due to external causes,
unintentional deaths were the primary causes in total
(n=125; 58.7%) and males (n=101; 63.4%) whilst suicides
in females (n=24; 46.2%) (Figure-4). Unintentional deaths
reached to the highest value in total and females at the
age of 18 (n=20; 16%; p>0.005 for total and n=>5; 21.7%;
p>0.005 for females) whilst at the age of 17 in males
(n=17; 16.7%; p>0.005) (Figure-5).
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Figure-4. The distribution of external causes according to
manner of death and sex.
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Figure-2. The distribution of 232 deaths of adolescents and
teenagers according to type of death.
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Figure-5: The distribution of unintentional deaths according to
age and sex.
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1) Unintentional deaths (n=9) was more than twice of the traffic accidents (n=4).
The distribution of unintentional deaths according to age

Among unintentional deaths, the road traffic accidents .
g groups, sex and cause of death was shown in Table-2.

(n=44; 35.2%) and drowning (n=37; 29.6%) were in the
first two places. In females, the number of drowning

Table-2: Causes of Unintentional Deaths.

AGE GROUPS
CAUSE OF DEATH 10-14 15-19 Overall
M F T M F T M F T
Road traffic accidents 10 0 10 30 4 34 40 4 44
Drowning 11 7 18 17 2 19 28 9 37
Falls from heights 4 2 6 3 1 4 7 3 10
Electrocution 1 0 1 9 0 9 10 0 10
Remaining below of an object (or dent in one case) 0 0 0 4 1 5 4 1 5
Carbon-monoxide poisoning 0 2 2 1 2 3 1 4 5
Fires 0 1 1 3 1 4 3 2 5
Compression between two objects 1 0 1 2 0 2 3 0 3
Accidental firearm injuries 1 0 1 0 1 1 1 1 2
Object falling on decedent 1 0 1 1 0 1 2 0 2
Struck by train 0 0 0 1 0 1 1 0 1
Accidental intake of the overdose of amphetamine 0 0 0 1 0 1 1 0 1
TOTAL 29 12 41 73 12 84 101 24 125
(M: males, F: females, T: total)
Table-3: Methods of Suicides.
AGE GROUPS
METHOD OF SUICIDE 10-14 15-19 Overall
M F T M F T M F T
Hanging 6 4 10 16 8 18 22 12 34
Firearms 0 1 1 7 1 8 7 2 9
Jumping from heights 0 2 2 3
Drugs 0 0 5
Jumping in front of a train 0 0 1 0 1 1
TOTAL 6 7 13 27 17 44 33 24 57
(M: males, F: females, T: total)
Table-4: Methods of Homicides.
AGE GROUPS
METHOD OF HOMICIDE 10-14 15-19 Overall
M F T M F T M F T
Firearms 2 2 4 10 2 12 12 4 16
Sharp force 2 0 2 9 1 10 11 1 12
Homicidal strangulation 0 0 0 1 0 1 1 0 1
Blunt force 0 0 0 1 0 1 1 0 1
Terrorism (Bomb explosion) 0 0 0 1 0 1 1 0 1
TOTAL 4 2 6 22 3 25 26 5 31

(M: males, F: females, T: total)
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Table-5: Causes of Natural Deaths.

AGE GROUPS

METHOD OF HOMICIDE

10-14 15-19 Overall

F F

Acute Myocardial Infarction

Pericarditis

Epilepsy

Pneumonia

Meningitis

Pathological Brain Hemorrhage
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Astma
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(M: males, F: females, T: total)

41 of unintentional deaths (32.8%) were found related to
home accidents, whilst 24 (19.2%) were related to
occupational accidents and 16 (12.8%) were related to
other environmental factors and non-traffic accidents. In
14 cases, ethyl alcohol was detected in the blood
between 0.19 g/l and 1.51 g/l. THC was found in the
urine of one case. MDMA was found in the blood of one
case. Additionally, there were some drugs related to
medical treatment in the samples of four cases.

2) Suicides

The littlest victim of suicides was a male aged 11 who
hanged himself. In the classification of suicidal deaths,
the deaths related to hanging was the primary method of
suicides in total (n=34; 59.6%; p<0.005), both sexes
(n=22; 66.7%; p<0.005 for males and n=12; 50%;
p<0.005 for females) and both age groups (n=10; 76.9%;
p<0.005 for aged 10-14 and n=18; 40.9%; p<0.005 for
aged 15-19) (Table-3). In 4 cases, ethyl alcohol was
detected in the blood between 0.31 g/l and 2.71 g/l. THC
was found in the blood of one case. Benzodiazepines
were found in the samples of one hanging case. In
samples of six suicide cases by drugs, there were
tricyclic antidepressants (n=3), antipsychotic drugs
(n=2), benzodiazepines (n=1) and pesticide (n=1).
Additionally, there were some drugs related to medical
treatment in the samples of two cases.

3) Homicides

The littlest victim of homicides was a male aged 13 who
was injured by firearm. The majority of homicides were
committed by firearms in total (n=16; 51.6%; p<0.005),
both sexes (n=12; 46%; p<0.005 for males and n=4;
80%; p<0.005 for females) and both age groups (n=4;
66.7%; p<0.005 for aged 10-14 and n=12; 48%; p<0.005
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for aged 15-19) (Table-4). In 4 cases, ethyl alcohol was
detected in the blood between 0.66 g/l and 2.11 g/l. THC
was found in the samples of two cases.

B) Natural Deaths

Eighty-two point four percent of natural deaths occurred
in males (n=14). In males, half of the natural deaths
(n=7) was related to acute myocardial infarctions
(p<0.005). All causes of natural deaths were shown
Table-5. In one case, ethyl alcohol was detected in the
blood 0.11 g/l. MDMA was found in the blood of one
case. Additionally, there were some drugs related to
medical treatment in the samples of six cases.

C) Negative Autopsies

A 15-year-old female and a 15-year-old male were found
dead in their houses. No macroscopical pathology was
found in their autopsies. In toxicological analysis and
microscopical investigation the cause of their death was
not revealed.

Discussion

In the two studies applied in Istanbul-Turkey (1989-
1993) (1) and Konya-Turkey (1991-2000) (9), the share
of deaths occurred between the ages of 10-19 among all
autopsied deaths were reported as 9.2% and 13.9%
respectively. However, this rate in the present study
(3.8%) was found to be much lower than the previous
studies, the results in Table-1 showed that the death
rates of ages of 11-20 increased from 2010 to 2012 in
Izmir. Whereas the mortality rate (per 100,000) for ages
10 to 24 decreased from 76.1 in 1990 to 60.3 in 2005 in
the Unites States (7).

In this study, the number of male cases was four times
that of females although the death rate of male/female
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was reported as 1.7/1 in Izmir in the data of Turkish
Statistical Institute (5). This result reveals the difference
between deaths rates and medico-legal death rates.
However, males were reported to have a higher mortality
rate than females in previous studies. The death rate of
male/female was defined as 9.3/1 by Asirdizer et al (1).
Minino reported that male teenagers are more likely to
die than female teenagers at every single year of age
from 12 to 19 years, and older teenagers are at higher
risk of dying than younger teenagers (6). This result was
confirmed in the present study (Figure-1).

Although it has been stated in the classical education of
forensic medicine that deaths of young people are
suspicious and they are medico-legal cases,
unfortunately, many deaths of young people are
unreported due to several factors. In the present study,
the small number of natural deaths (n=17, 7.3%)
(Figure-2) supports the thesis above mentioned.

The rate of deaths between the ages of 15-19 was 2.4
times more than the ages of 10-14. This rate was
reported as 1.7 by Wong and Sun (4), 3.8 by Asirdizer et
al (1), and 6.4 by Heninger and Hanzlink (10).

Unfortunately, the fact that adolescents become more
educated and autonomous with age does not seem
protective against other risk factors for unnatural death
(10). In Switzerland, more than 50% deaths were due to
external causes (4). The death toll of adolescents due to
external causes was about 3 times of that due to natural
causes in the United States (11). Seventy-two percent of
deaths between the ages of 10-24 in the Unites States
between 1999 and 2006 were unnatural deaths (12). In
the present study, the rate of deaths due to external
causes was 91.8%. The rates of deaths due to external
causes were reported as 92% in Elazig, Turkey (13),
90% in Istanbul, Turkey (1), 75% in Finland (14). For
external causes, age group of 15-19 was more risky than
the age group of 15-19 (Figure-3) similar to results of
previous studies (1,4,10).

In this study, unintentional deaths (n=102; 63.4% of
external causes), especially in road traffic accidents
(n=40; 24.8% of external causes, 39.2% of unintentional
deaths) were the most important external causes for
deaths of males (Figure-4, Table-2). In general,
unintentional deaths were found as the primary external
cause (n=125; 58.7% of external causes), especially in
the road traffic accidents (n=44; 20.7% of external
causes, 35.2% of unintentional deaths) (Figure-4, Table-
2). According to the 2008 data of Turkish Statistical
Institute 9% of deaths between the ages of 10-19 was
related to road traffic accidents in Turkey (5). However,
the traffic accident was defined as the major external
cause of deaths of children and adolescents in the world,
accounting for 27.4% between 1986 and 1990, and
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21.4% between 1996 and 2000 in Hong Kong (4); 30%
in Georgia (1985-2004) (10); 32.7% in Diyarbakir,
Turkey (2000-2003) (15); 35% in the United States (12);
36% in Switzerland (1969-1997) (11). Gunaydin et al
reported that 84.1% of deaths in childhood were
unintentional in Konya, Turkey (9). The rate of
unintentional deaths among all deaths was found to be
53.9% in the present study where they reached to the
highest value in total and females at the age of 18 whilst
at the age of 17 in males (Figure-5). Drowning (29.6%)
was the second cause of unintentional deaths. Also the
number of other unintentional deaths (n=44, 25.2% of
unintentional deaths, 19% of all deaths) was too many to
be ignored (Table-2). Asirdizer et al reported that
unintentional deaths in the house of infants and
adolescents were major public health problem and 26%
of deaths under the age of 18 was related to home
accidents (16). In the present study, 32.8% of
unintentional deaths and 17.7% of all deaths was related
home accidents. Also it was reported that an average of
2822 (55%) of 5103 annual unintentional deaths in US
children between 1985 and 1997 with a known location
of injury took place in the home environment (17).

Wong et al reported that suicide had overtaken traffic
accidents as the leading cause of external death for
males aged 15 to 19 in the 1996-2000 periods (4). In the
present study, suicides (n=24; 46.2%) were the primary
cause of deaths due to external causes for females
(Figure-4). The rates of suicides among external causes
were reported as 32% in Switzerland (1969-1997) (11);
18% in Istanbul, Turkey (1989-1993) (1); 7.8% between
1986 and 1990, and 14.9% between 1996 and 2000 in
Hong Kong (4). Suicide has been reported as the
second or third most common cause of death in children
and adolescents all over the world (18, 19). The rate of
suicides among all deaths was found as 24.5% in this
study. Suicides including 3.9% of all child deaths in
Konya, Turkey (9); 6% of unnatural deaths of children
under the age of 19 in the United Kingdom (20); 7.7% of
all deaths between the ages 0 and 18 in Istanbul, Turkey
(2001-2005) (19); 7.1% and 11% of all deaths in the
United States (7, 12); 12% of unnatural deaths in
Georgia (1985-2004) (10).

The suicidal method is a major factor, which determines
suicidal behavior's fatality (21, 22). Guns are used in
approximately two-thirds of all suicides in the United
States (21). In other parts of the world, hanging is more
common, followed by guns, jumping from a high place,
and drowning. In Northern India and China, intoxications
are the most common methods (21, 23, 24). In Turkey,
hanging was reported as the most often-preferred
suicide method (44.8%), followed by firearms (22.2%),
medical intake (16.3%) and jumping from a high place

Ege Tip Dergisi / Ege Journal of Medicine



(10.3%) (22). Hanging (59.6%) was the primary suicide
method, followed by firearms (15.8%), jumping from a
high place (12.3%) and drug intake (10.5%) in the
present study (Table-3). Asirdizer et al stated that the
methods of suicide varied by genders and age (22).
Also, it is possible to see this variability in (Table-3).

Homicide was reported as the most common manner of
unnatural deaths of adolescents in Georgia, accounting
for 48% of unnatural deaths (10). In our study, the rates
of homicides were found as 13.4% among all deaths and
24.8% among external causes (Figure-4). Homicides
included 2.7% between 1986 and 1990, and 2.4%
between 1996 and 2000 in Hong Kong (4); 3.4% of
unnatural deaths of children under the age of 19 in the
United Kingdom (20); 4.2% of all child deaths in Konya,
Turkey (9); and 9% and 13% of all deaths and of in the
United States (7, 12).

Firearm (51.6%) was the primary homicide method,
followed by sharp force (38.7%), and others (9.7%) in
the present study (Table-4). In the study of Haninger and
Hanzlick, homicides were committed by firearms in
88.2%, by sharp force in 6% and by other methods in
5.8% (10). In contrast, homicides by cutting and piercing
instruments and hanging and strangulation each
accounted for 19% of homicides in the United Kingdom,
followed by child battering and other maltreatment
(12%). Firearms accounted for 6% of homicides (20).
Roberts and Barker stated that the methods of homicide
varied by genders and age (20). Also, it is possible to
see this variability in (Table-4).
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