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Introduction: According to Greek legislation the medico-legal investigation of deaths occurring in prisons
is mandatory. Furthermore, in cases of suicide or of suspected suicide the contribution of medico-legal
investigation is of grave importance. The current paper addresses the medico-legal investigation of
suicide cases in Greek correctional facilities and aims to describe the current situation.
Materials & methods: Our study consists of the meticulous research in the data records of major Greek
correctional facilities, for the time period 1999e2010. Official permission was obtained by the Hellenic
Ministry of Justice, which provided us the access to the records. Data was also collected from the Piraeus
Forensic Service, from the Department of Pathological Anatomy of the University of Athens and finally
from our own records. Measures were taken to respect the anonymity of the cases. Data was collected for
the social, penal, medical history as well as for the medico-legal investigation.
Resultseconclusions: It appears that 85.7% of suicide cases were transferred to the Prisoner’s Hospital
(p < 0.0001), the forensic pathologist who conducted the PME did not perform scene investigation in
none of the 70 suicide cases. In a total of 70 cases, histopathological examination, was requested only in
30 cases (42.9%). Hanging was the preferred method for those who committed suicide, followed by the
poisoning due to psychoactive substances.
Understanding the mistakes made during the forensic investigation of suicide cases inside correctional
facilities is necessary, in order to prevent them from occurring again in the future, by implementing
appropriate new policies and guidelines.

� 2013 Elsevier Ltd and Faculty of Forensic and Legal Medicine. All rights reserved.
1. Introduction

Mortality data can provide valuable information on health is-
sues that inmates bring to a jail system. By comparing mortality
rates between the jail population and the general population, in-
mates’ unique needs and health risks can be highlighted and thus
more efficiently dealt with.1

According to the Greek Correctional Code, all deaths of prisoners
should be investigated by medico-legal examination.2
ens, Greece. Tel.: þ30 210
633419.
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The above-mentioned provision of the Greek Legislation, is in
contradiction with the widely accepted opinion that autopsy is
performed primarily to identify unnatural and violent death.3

On the other hand, according to the National Association of
Medical Examiners, medico-legal investigations aim to determine
among others, the cause and the manner of death, of persons in
custody.4

Furthermore, according to the Recommendation No. R (99) 3, of
the Committee of Ministers of the Council of Europe: “autopsies
should be carried out in all obvious or suspected unnatural death, even
when there is a delay between causative event and death”. The above-
mentioned recommendation includes cases of homicide or sus-
pected homicide, cases of violation of human rights, such as
edicine. All rights reserved.
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Table 1
Baseline characteristics of study by suicide (yes/no).

Suicide p-Value

Yes No

N N

% %

Gender Male 68 185 0.663
26.9% 73.1%

Female 2 4
33.3% 66.7%

Nationality Eastern Europe 13 13 0.004
50.0% 50.0%

Asia 9 10
47.4% 52.6%

Africa 1 7
12.5% 87.5%

Western Europe 4 6
40.0% 60.0%

Greek 43 153
21.9% 78.1%

Profession Blue collar 51 124 0.003
29.1% 70.9%

White collar 8 53
13.1% 86.9%

Unemployed 11 12
47.8% 52.2%

Family Status Single 36 48 <0.0001
42.9% 57.1%

Divorced 7 36
16.3% 83.7%

Married 25 83
23.1% 76.9%

Widow 2 21
8.7% 91.3%

Children Yes 27 100 0.008
21.3% 78.7%

No 41 67
38.0% 62.0%

Education Illiterate 8 17 0.008
32.0% 68.0%

<6 yrs 19 77
19.8% 80.2%

<9 yrs 19 37
33.9% 66.1%

<12 yrs 14 14
50.0% 50.0%

<14 yrs 4 12
25.0% 75.0%

>14 yrs 2 21
8.7% 91.3%

Number of imprisonments 1 60 157 0.065
27.6% 72.4%

2 7 9
43.8% 56.3%

3 3 23
11.5% 88.5%

History of drug abuse Yes 18 28 0.042
39.1% 60.9%

No 52 161
24.4% 75.6%

Receiving pharmaceutical
treatment

Yes 28 42 <0.0001
40.0% 60.0%

No 134 55
70.9% 29.1%

Psychiatric disorder Yes 18 75 0.037
19.4% 80.6%

No 52 114
31.3% 68.7%

Table 2
Age of first imprisonment, death by suicide.

Suicide N Mean 95% CI Min Max p-Value

Age of 1st
imprisonment
(yrs)

No 189 51.3 49.2 53.4 19.0 83.0 <0.0001
Yes 70 34.0 31.4 36.7 15.0 68.0

Age of death (yrs) No 189 55.1 52.9 57.3 19.5 87.7 <0.0001
Yes 70 35.8 33.2 38.4 15.2 68.6

Months from
imprisonment
to death

No 189 43.1 32.5 53.6 0.00 565.0 0.009
Yes 70 19.2 12.1 26.3 0.10 159.3

Table 3
Findings during PME, indicating prompt discovery of incident.

Findings indicating prompt discovery
of incident

Suicide p-Value

Yes No

N N

% %

Transferred to Prisoner’s Hospital 60 81 <0.0001
85.7% 42.9%

Transferred to civilian hospital 2 13 NS
2.9% 6.9%

Defibrillation marks 2 9 NS
2.9% 4.8%

EKG electrodes 3 14 NS
4.3% 7.5%

Needle punctures 10 66 0.002
14.3% 35.3%

E.I. Sakelliadis et al. / Journal of Forensic and Legal Medicine 20 (2013) 953e958954
suspicion of torture or any other form of ill treatment and finally
cases of suicide or suspected suicide.5

According to the same Recommendation, “particularly in cases of
homicide or suspicious death, medico-legal experts should be informed
without delay and, where appropriate, go immediately to the place
where the body is found and have immediate access there”.

Furthermore, the above-mentioned Recommendation states
that the medico-legal expert should be informed of all relevant
circumstances relating to the death, ensure that photographs of the
body are properly taken, record the body position and its relation to
the state of clothing and to the distribution pattern of rigor mortis
and hypostasis, examine and record the distribution and pattern of
any blood stains on the body and at the scene, proceed to a pre-
liminary examination of the body, note the ambient temperature
and deep-rectal temperature of the body and finally make sure that
the body is transported and stored in a secure and refrigerated
location in an undisturbed state.

In line with the Greek Legislation, the necessity of the scene
investigation by the forensic pathologist, is evaluated separately by
the Authority demanding the post-mortem examination (PME).
2. Materials & methods

Our study consists of themeticulous research in the data records
of major Greek correctional facilities, for the time period 1999e
2010. Official permissionwas authorized by the Hellenic Ministry of
Justice, giving us access to these restricted records. Data was also
collected from the Piraeus Forensic Service, from the Department of
Pathological Anatomy of the University of Athens and finally from
our own records. Measures were taken to respect the anonymity of
the cases. Datawas collected for the social, penal, medical history as
well as for the medico-legal investigation.

For purposes of statistical analysis, crimes were classified ac-
cording to the Hellenic Penal Code,6 pharmaceutical agents were
classified according to the anatomical therapeutic chemical (ATC)7

system and finally diseases were classified according to the Inter-
national Classification of Diseases, (ICD-10).8



Table 4
Main findings during external PME of 70 suicide cases.

PME-external examination Suicide p-Value

Yes No

N N

% %

Facial cyanosis 8 6 0.023
11.4% 3.2%

Nail cyanosis 24 62 NS
34.3% 33.2%

Tardieu spots 28 25 <0.0001
40.0% 13.4%

Tatoos 26 35
37.1% 18.7% 0.003

Abrasions 25 24 <0.0001
35.7% 12.8%

Needle punctures 10 66 0.002
14.3% 35.3%

Table 5
Main findings during internal PME of 70 suicide cases.

PME-internal examination Suicide p-Value

Yes No

N N

% %

Old myocardial infarction 1 28 0.001
1.4% 15.0%

Aorta dilatation 1 27 0.001
1.4% 14.4%

Degree of coronary stenosis 0% 46 67 <0.0001
66.7% 36.4%

<30% 13 15
18.8% 8.2%

<60% 8 45
11.6% 24.5%

<80% 1 23
1.4% 12.5%

�80% 1 34
1.4% 18.5%

Atheromatosis of circle of Willis 2 56 <0.0001
2.9% 29.9%

Pulmonary edema 45 129 NS
64.3% 69.0%

Pulmonary hemorrhage 7 6 0.058
10.0% 3.2%

Pulmonary tardieu spots 10 4 0.001
14.3% 2.1%

Graph 1. Pathology sampl
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Statistical analysis was performed with SPSS v18.0 statistical
software (IBM). Possible differences of baseline characteristics be-
tween suicide victims and the rest of the population study were
investigated by chi-square statistic, whereas one way analysis of
variance was employed to test the respective distributional differ-
ences of age, age of death and duration of imprisoning.
3. Results

The total number of suicides within the specific time period
examined, is 70 out of 259 cases of death inside the examined
correctional facilities (suicide frequency 27%), The baseline char-
acteristics of our study are summarized in Table 1. It is evident that
those who commit suicide are significantly more of Eastern Euro-
pean & Asiatic origin as compared to all other origins (p ¼ 0.004),
unemployed as compared to regular workers (p ¼ 0.003), single as
compared to other family status (p < 0.0001) without children
(p ¼ 0.008) as compared to those who have children. Those who
tend to commit suicide less frequently, compared to other pris-
oners, are university graduates (p ¼ 0.008) and the mentally ill
(p ¼ 0.037).

Furthermore, it appears than prisonerswho have a history of drug
abuse are more likely to commit suicide compared to those who do
not (p ¼ 0.042) (Table 1). Finally, those prisoners who do not receive
any pharmaceutical treatment appear to be more prone to suicide
compared to those who receive treatment (p < 0.0001) (Table 1).

It appears that those who have been imprisoned two times tend
to commit suicide more often compared to those who are impris-
oned one or three times, but we must note that this finding is
statistically of borderline significance (p ¼ 0.065). From the statis-
tical analysis it is quite evident (Table 2) that the prisoners who
actually commit suicide are imprisoned for the first time at a
younger age (34 years) compared to those prisoners who don’t
commit suicide (51.3 years). Naturally the age of death for those
who commit suicide (35.8 years) is smaller than for those who
don’t (55.1 years) (Table 2). According to our results the mean time
interval between the first imprisonment and the death for those
who commit suicide (19.2 months) is smaller than for those who
don’t (43.1 months) (Table 2).

According to the data collected, the forensic pathologist who
conducted the PME, did not perform scene investigation in none of
the 70 suicide cases.

From our data it appears that 85.7% of suicide cases were
transferred to the Prisoner’s Hospital (p < 0.0001) as compared to
other death cases. This can be explained, either because they were
ing for suicide cases.



Graph 2. Results of histopathology, in suicide cases.

Table 6
Sampling for toxicological examination.

Toxicology sampling Suicide

Yes No

N N

% %

Blood Yes 63 123 p ¼ 0.022
92.6% 99.2%

No 5 1
7.4% 0.8%

Urine Yes 40 48 p ¼ 0.012
58.8% 38.7%

No 28 76
41.2% 61.3%
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discovered in time thus permitting a resuscitation, or because they
were transferred there, simply to ascertain death.

Furthermore the other parameters such as transfer to a civilian
hospital, defibrillation marks, EKG electrodes on the chest or even
needle punctures (p ¼ 0.002), appear to be less frequent in suicide
cases, compared to other death cases. This suggests that the
transfer to the Prisoner’s Hospital was rather a formality followed
by the prison staff, than an attempt to save lives (Table 3).

The main findings during the external PME (Table 4), such as,
facial cyanosis (p ¼ 0.023), tardieu spots (p < 0.0001), tattoos
(p < 0.0001) are more frequently observed in suicide cases,
compared to prisoner’s death of other nature.

The main findings during the internal PME (Table 5), such as old
myocardial infarction (p¼0.001), aortadilatation (p¼0.001), absence
Graph 3. Cause of deat
of coronary stenosis (p < 0.0001), or even the atheromatosis of the
vessels of the circle ofWillis (p< 0.0001), appear to be less frequent in
suicide cases, compared to prisoner’s death of other nature.

In a total of 70 cases, histopathological examination, was
requested only in 30 cases (42.9%). It appears that the heart when
sampled for histopathology, is sampled as a whole organ, while the
usual routine for the lungs is the sampling of 2 tissue samples. The
results of the sampling for histopathological examination are
shown in Graph 1.

According to the study of the results of the histopathological
examination, it appears the coronary heart disease and pulmonary
edema are the most frequent histopathological diagnosis (Graph 2).

The sampling for toxicological examination (Table 6), was
mainly focused in blood samples (p ¼ 0.022), rather than urine
samples (p ¼ 0.012).

The distribution of the causes of death in the 70 suicide cases, is
illustrated in Graph 3, from which we can conclude that hanging
(X70), was the preferred method for those who committed suicide,
followed by poisoning by use of psychoactive substances. Surpris-
ingly, pulmonary edema (J81), represents 20% of the causes of death
in suicide cases. This is quite irregular, as pulmonary edema does
not represent a histopathological diagnosis and is present nearly in
all not instantaneous deaths.

The number of suicide cases per year, compared with other
causes of death (AMI, old infarction), is illustrated in Graph 4. In
Graph 5, a comparison is made for suicide cases in the prisoner
population sampled and in the general population (source:
EL.STAT.). It is clear that the suicide cases show a brief decrease,
during the year 2002e2005 and 2008e2009. Since the year 2010,
h in suicide cases.



Graph 4. AMI, Old MI, suicide by year.

Graph 5. Suicide in prison and in general population, by year.
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which is the last year of our study, there is an increase crucial to be
analyzed in the future, in order to ascertain its possible causes.
4. Discussion

The principle that prisoners are entitled to the same level of
health care as that provided in the wider community is vastly
accepted in tolerant societies and modern prison systems.9 It is
exactly this principle that makes our effort to understand the
profile of the suicide victims inside correctional facilities.

In the past, several factors have been suggested as predisposing
to increased suicide risk. Among those factors are: self-injurious
behavior,10 previous psychiatric disorder,11 young age,12 history of
substance use,13 personal and family variables (e.g. previous or
current convictions for violent criminal offenses, dysfunctional
families, etc.)14 and finally the initial days after incarceration.15e17

Reports by Salive et al.,18 Copeland19 and Lanphear20 demon-
strated that natural disease processes were the leading cause of
death of persons inside correctional facilities. According to Fazel
et al.,21 the main subcategory of natural cause of death, is the one
comprising all the diseases of the circulatory system.

On the other hand, numerous studies report suicide being the
leading cause of death.22 Among others, Way et al.,23 cites suicide,
to be the first cause of death among inmates. According to Dooley,24

suicide inside correctional facilities can be as 10e20 times more
frequent than homicide deaths. In addition, self-inflicted deaths
can represent as high as one third of inmate deaths worldwide.25

Finally, according to Spinellis et al.,26 suicide is the leading
cause of death in Greek correctional facilities. Most incidents took
place inside the Prisoner’s Psychiatric Hospital and inside
Prisoner’s Hospitals in general. In all, suicide among prisoners is
considered to occur more frequently, compared to the general
Greek population.

In general one must keep in mind that Coroners’ records are an
accessible source of information on suicides. The use of standard-
ized forms by coroners would assist studies of factors associated
with suicide and potentially provide a representative source of
information relevant to suicide prevention.27

Understanding the social profile of possible suicide victims, is
actually the first step in the direction of prevention inside correc-
tional facilities and should be promptly evaluated by the relevant
authorities.28
5. Conclusions

Understanding the mistakes made during the forensic investi-
gation of suicide cases inside correctional facilities is necessary, in
order to prevent them by implementing appropriate guidelines and
policies. Scene investigation conducted by the forensic pathologist
in charge of the subsequent PME, is deemed crucial and should be
encouraged in all suicide cases. A more careful approach is required
with regard to the sampling for both histopathological and toxi-
cological examination as well as determination of the final cause of
death.
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