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Abstract We performed external autopsies and examinations
on two inmates who had committed suicide by hanging them-
selves with their underwear and using the window bars of their
cells as ligature points after they had been placed in solitary
confinement. In one case, the inmate had even been deprived
of her clothing (with the exception to her underwear).
Underwear has been rarely described as a means for self-
harm and, to the best of our knowledge, no previous study
has focused on cases of prison suicides committed using this
garment, even though it is available to every inmate. The two
cases were very similar; both inmates were young, physically
aggressive and in their first week at a new facility; both had
been affected by mental disorders, had been prescribed psy-
chotropic medications and had histories of psychiatric
hospitalisation. In each case, the psychiatric evaluations had
highlighted significant suicidal risk. We discuss these two
cases in an attempt to describe the complexity of and contra-
dictions within the management of suicidal inmates at correc-
tional facilities. We aim to propose new strategies and empha-
sise the need to introduce evidence-based standardised proto-
cols over inhumane, ineffective and simplistic punitive mea-
sures in the management of these individuals.
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Introduction

Prison suicide has become a major public issue that has
reached epidemic proportions in Western countries. It is a
phenomenon that can affect the entire prison community; both
inmates and correctional officers are more vulnerable to sui-
cide than the general population [1–7]. In Italy, there were 7.2
suicides per 10,000 inmates in 2016, a rate which was lower
than the averages for the previous 23 years (except for 2013)
[8]. This rate is also lower than those of other European coun-
tries, such as the United Kingdom (UK), which in 2016 re-
ported a rate of 1.4 suicides per 1000 prisoners [9].

In the scientific literature, the following predictors of sui-
cide, some of which are prison specific, have been deter-
mined: drug and alcohol abuse, psychiatric disorders, a history
of suicidality, the use of psychotropic medications, single-cell
accommodations, social and financial problems, age ranging
being between 18 and 44 and long sentences after committing
highly violent crimes [1, 5, 10, 11].

Sudden social isolation and a new prison environment are
particularly significant factors: most prison suicides occur
within the first year of detention (primarily during the first
days or weeks of imprisonment) [1, 5, 11]. Solitary confine-
ment is commonly used to further segregate individuals who
can be dangerous to themselves and others, even though both
temporary and permanent isolation have been recognised to be
predictors of suicide in prisoners [12].

The following psychological factors are associated with
increased risks of near-lethal suicide attempts: aggression,
hopelessness, impulsiveness, low self-esteem and depres-
sive symptoms [7]. Therefore, it is clear that resilience (i.e.
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the personal capacity to successfully adapt to adverse situ-
ations) plays a fundamental role in a prisoner’s ability to
cope with the stressful environment of prison and its impli-
cations on daily life.

Psychiatric disorders and the abuse of drugs or alcohol are
also prevalent in prison populations [4, 10, 13]. Inmates who
commit suicide often have had previous contact with mental
health services before imprisonment; in some cases, they have
had their symptoms correctly recognised during reception
screening evaluations [10, 14].

Not all suicide attempts are meant to be lethal. For exam-
ple, oftentimes self-harm is either manipulative or represents a
distorted way for inmates to express their needs [1], thus in-
creasing the difficulty in defining their actual risk for suicide.

Globally, hanging is the preferred method of suicide
amongst inmates and psychiatric in-patients, alike, and it is
associated with a fatality rate of more than 70% [1, 15–18].
Hawton et al. reported that it is also the first choice for suicidal
prisoners who have previously engaged in self-harming be-
haviour [19].

Inmates can have access to a wide variety of ligatures in a
common prison, such as bras, ropes, belts, scarfs, towels,
sheets, clothes, shoelaces and electric cables [15, 20]. They
also have access to many possible ligature points (especially
in outdated facilities), such as beds, bars, trees, pipes, beams,
hooks, toilets, banisters, radiators and cupboards [15].

In Italy, persons under custody are constitutionally
granted personal safety and full access to every service
provided by the National Health Service (NHS). In harmo-
ny with these principles, Italian National Law 354 of 1975
established the necessity for at least one psychiatrist to be
employed at every correctional facility [21]. Nevertheless,
overcrowding and the lack of specially trained medical staff
have made it difficult to address the needs of the prison
population [1]. In Italian jails, an inmate can drink up to
0.5 L of wine or 1 L of beer every day [22]. Inmates at a
high risk for suicide often live in solitary confinement and
are under constant surveillance [1].

In this paper, we present two cases of suicide that were
committed by hanging in which the victims used their un-
derwear as the ligature. To the best of our knowledge, only
a few authors have described underwear as a possible
means for self-harm in this context [23], and no previous
paper has focused on the forensic aspects of prison suicide
by underwear, even though it is usually available even to
inmates who are at high risk for suicide. We aim to discuss
whether or not solitary confinement can jeopardise the safe-
ty of high-risk inmates and to hypothesise new strategies
that may aid in the prevention of prison suicides and serve
to better protect prisoners’ health and safety rights.

Case 1

Ayoung 24-year-old North African man was found hanged in
his confinement cell in a semi-sitting position. He had used the
elastic band of his underwear (35-cm long, 3-cm wide) as the
ligature and the bars of his cell window as the ligature point.
The inmate had been transferred to the prison 5 days before he
hanged himself.

During his reception screening, the inmate was identified
as a highly aggressive person who had been prescribed psy-
chotropic medication (clonazepam) and who had made con-
tact with mental health services prior to his imprisonment.
While he had never been diagnosed with a specific mental
illness, during his imprisonment, he continuously showed
traits suggestive of DSM-5 cluster B personality disorders
(repeated physical fights, irritable aggressiveness, severely
impaired impulse control and affective instability with marked
mood reactivity). He presented episodes of agitation, exces-
sive violence and threatening behaviour against the environ-
ment and others. The facility’s psychiatrists prescribed benzo-
diazepines (clonazepam and diazepam) and a first-generation
antipsychotic medication (chlorpromazine).

The day before his imprisonment, he was involved in a phys-
ical altercation, and he had complained of chest pain since then.
He underwent two X-ray examinations, but because no fracture
was clearly identified, he was only given pain relievers. The
night before his suicide, he presented severe violent behaviour
against objects, and he became physically violent a second time,
forcing the facility’s staff to sedate him with benzodiazepines
(clonazepam and diazepam) and an antipsychotic drug (chlor-
promazine). He was visited again for his health issues the fol-
lowing day. About 3 hours after this examination, he committed
suicide.

A forensic autopsy was ordered by the prosecutor. At ex-
ternal examination, the corpse was dressed in ordinary clothes,
and some pills (benzodiazepines) were found in the pocket of
his trousers. He was partially edentulous, and he had two old
scars on his head. The ligature mark on his neck was 44.5-
cm long, 0.5-cm wide (narrower near the edges), oblique,
discontinuous and interrupted in the left lateral region (near
the ipsilateral auricle). The local skin area was red-brown,
hard and parchment-like. The mark was wider and deeper in
the right anterolateral part. In this area, signs of a vital
reaction caused by rubbing were particularly clear. The
edges of the ligature mark could be localised to the left
laterocervical region, 3 cm from the ipsilateral ear
(Fig. 1). An old, long scar was detected slightly under the
compressed region, and the neck showed no signs of pre-
ternatural motility. The left forearm presented several old
scars on its surface. The chest was bruised and abraded. At
dissection, the right greater horn of the hyoid bone was
fractured, and the surrounding tissues showed exiguous
signs of vital reaction. A rib was broken in correspondence
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to the area that the inmate had referred to as painful.
Toxicological analysis demonstrated urinary traces of
benzodiazepines.

Case 2

After 7 days in a new prison, a 35-year-old Italian woman,
who had been accused of violating the conditions of her pa-
role, was found hanged in a confinement cell while on re-
mand. She used the elastic band of her underwear as the lig-
ature and the bars of her cell window as the ligature point. She
was nulliparous; prior to isolation, she had chosen to have no
social interactions with her family or other inmates. She had
been diagnosed with alcohol addiction, bipolar I disorder and
borderline personality disorder. Before imprisonment, she had
made contact with several mental healthcare facilities. She had
a history of suicide attempts and of problematic adhesion to
psychiatric treatment. Previous alcohol detoxification
programmes had been unsuccessful.

At previous prisons, she had attempted suicide several
times; just after her transfer, she had tried to hang herself with
an electric cable from a television set. After psychiatric visi-
tation, she was deprived of her clothing, isolated in a cell
without furniture and placed under constant observation. The
inmate claimed that her self-harm was an act of protest be-
cause she wanted to be treated in a hospital of her choice. In
her cell, the inmate manifested paranoid thoughts and contin-
uous mood swings (with depressive symptoms and marked
irritability), and she tried to harm herself by hitting her head
against the cell walls. Moreover, she was aggressive toward
the prison officers and the operators of the pedagogical

services. She arbitrarily refused to take certain medications
that she considered to be dangerous to her health.

She denied her addiction to alcohol but craved and contin-
uously asked for beer. She also threatened to commit suicide
and to go on a hunger strike in order to obtain transfer into a
general hospital. Before her suicide, she underwent treatment
with olanzapine (a second-generation antipsychotic),
gabapentin (an antiepileptic drug used as mood stabiliser)
and delorazepam (benzodiazepine). In the seventh day of de-
tention, her observation was interrupted for less than 15 min,
which gave her sufficient time to successfully commit suicide.
A forensic autopsy was ordered by the prosecutor. At external
examination, the ligature mark was red, oblique and discon-
tinuous and interrupted at the left nuchal region. It was 4 cm
under the left ear lobe and 5 cm under the right earlobe; its
maximum width was 0.5 cm (Fig. 2). It was also hard to the
touch. At dissection, the right greater horn of the hyoid bone
was found to be fractured.

Discussion

As previously described, inmates can use their underwear to
commit suicide. In our opinion, this data is important because
this kind of garment, which is potentially lethal, is normally
made available to all inmates.

From a forensic point of view, there are several similarities
between the two cases. In both inmates, the ligature mark was
atypical (the knot was positioned in the left lateral region of
the neck), narrow and hard to the touch. These two last char-
acteristics are due to the fact that the traction force exerted by
the hanged mass stretches the elastic band of the underwear,
making it narrower. According to the physical definition of

Fig. 1 Case 1 image showing edges of the ligature mark localised to the
left laterocervical region, 3 cm from the ipsilateral ear

Fig. 2 Case 2 image showing ligature mark 4 cm under the left ear lobe
and 5 cm under the right earlobe
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pressure (the ratio of force to the surface area over which it is
applied), the reduction of the region covered by the ligature
increases the mechanical insult to the skin, thus explaining the
hard consistence of the ligature mark. The absence of signif-
icant peri-ligature injuries (such as blisters, rope burn, ecchy-
mosis and abrasions) reflects the low friction coefficient of
elastic materials used for underwear. In these two cases, the
exiguous grooving of ligature marks indicates a short suspen-
sion time, helping to confirm that both victims were promptly
discovered [24]. Internally, the ligature marks corresponded to
the fracture of the right greater horn of the hyoid bone, a
relatively common finding in the cases of hanging that is
compatible with the position of the knots [25].

Our first consideration when comparing the two cases is
that both inmates had very similar profiles: they were both
young, physically aggressive and in their first week at a new
facility. Moreover, they both had histories of mental disorders,
psychiatric hospitalisations and prescriptions to psychotropic
medications. At reception screening, both were recognised as
having suicidal tendencies. In addition, both inmates were
isolated, and interdisciplinary treatment programmes had been
activated to monitor their hostility.

The inmates in both cases presented many traditional sui-
cidal tendencies: they were addicted to alcohol, suffered from
psychiatric disorders, had an alarming history of suicidality,
had been confined into an isolation cell and had been alienated
both inside and outside of prison. In the general population as
well as the prison population, persons with bipolar disorders
show an increased risk for suicide [5, 10]. However, while we
think pharmacological treatment and the early and correct
psychiatric evaluation of the risk of suicide are necessary, it
is our opinion that these measures cannot sufficiently prevent
suicide. Rather, we believe that complete isolation and depriv-
ing inmates of their clothing further impair their self-esteem,
human dignity and their ability to cope with the extreme social
and psychological environment of the prison system.

Finding a cellmate fit to live with a high-risk inmate is
difficult, but essential. Marzano et al. demonstrated that fe-
male inmates on remand were more vulnerable to suicide
when they had been isolated to a single cell [26]. In case 2,
the inmate had previously violated her terms of probation, and
this may have indicated a clear need to intensify her efforts for
social rehabilitation. We believe that the lack of possible
socialisation amongst inmates who are incompatible with the
prison system is not only an additional stressor and a failed
opportunity for social reintegration but also an aberration, be-
cause it makes measures of protection for a person at risk for
suicide equivalent to punitive isolation. Furthermore, this iso-
lationist strategy betrays the principles that have inspired
Italian laws to regulate the management of correctional facil-
ities [22]. In this regard, we think that the potential for Italian
inmates to drink alcohol is questionable, due to its relationship
with prison suicides and mental health in general [10]. In case

2, the correct management of the inmate’s addiction was
neglected, which led her to commit further acts of verbal
and physical protest in order to obtain alcohol.

It is our opinion that, in both cases, the surveillance of the
patients’ adherences to psychiatric medication deserves atten-
tion. For instance, while the inmate from case 1 stored free
pills in his pocket, the inmate from case 2 inconsistently ad-
hered to their prescribed treatment. In Italy, treatment without
consent is only permissible in extreme circumstances, leaving
psychiatric patients with the complete freedom to manage
their intake of the drugs that they have been prescribed.
According to existing evidence, there is a significant connec-
tion between non-adherence to treatment and risk of suicide
[27].

As previously described, most suicides occur within the
first year of imprisonment and climax within the first days
or weeks of detention [1, 28]. During this initial period, in-
mates must cope with the prison environment and its restric-
tions to their personal freedom. In both of the cases we de-
scribed, suicide was committed within the first week of each
inmate’s detention. Therefore, adequate and comprehensive
services should be made available to inmates as soon as pos-
sible. Custodial and medical staff should also be trained to
properly manage socially, clinically and psychologically com-
plex situations. This is particularly true for women and for-
eigners, who could have specific needs that do not apply to
men or individuals who were born in the country in which
they are imprisoned. Unfortunately, the overcrowding of
prisons (a global problem) can hinder a facility’s fulfilment
of these duties, which can increase the risk of suicide [1].

In regard to the presence of potential ligatures and liga-
ture points in cells, in each of the cases presented in this
paper, underwear was tied to the window bars in the in-
mates’ cells. In this respect, it is our belief that the removal
of cell furniture is insufficient for inmates who are at high
risk for suicide; rather, when possible, the design of cells
and recreational areas should be specifically engineered to
prevent suicide attempts. In particular, it is important to
remove or prevent an inmate from accessing certain objects,
such as bars, pipes and hooks.

A correlative analysis of the safety issues and hygienic,
economic and psychological needs of inmates at high risk of
suicide could lead to the introduction of special prison uni-
forms made of materials that are poorly resistant to traction
and that lack belts, cords or elastic bands.

According to current evidence, while asphyxia is an un-
common cause of death in suicides committed by the general
population, typically, prison hangings are asphyxial.
Asphyxia can cause loss of consciousness after 8 to 18 s,
permanent brain damage within 3 min and death in as little
as 5 to 7 min [15, 20, 29–34]. Thus, according to Sauvageau
et al., the type of suspension (complete vs. incomplete) does
not influence the timing of agonal responses [32]. As
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demonstrated in case 2, checking in on the prisoner every
15 min or interrupting observations for the same period of
time can give an inmate more than enough time to successful-
ly commit suicide. This implies that high-risk prisoners in
solitary confinement should be constantly monitored, which
is a measure that is inhumane and unethical.

In conclusion, it is critical to stress that a significant
share of Italian inmates have not been convicted of crimes
by a judgement that has the force of res judicata. In other
words, 19,690 of the inmates from the national prison pop-
ulation of 56,919 are on remand or have been condemned
and are awaiting final judgement [35]. In theory, individ-
uals who have not received final judgement should only be
imprisoned in exceptional circumstances and if their health
conditions are compatible with detention. Regardless, over-
use of remand is often justified to decrease the risk of re-
peated offences [36]. We think that the imprisonment of
individuals who are at high risk of suicide should be
avoided, at least until final judgement; moreover, suicidal
issues should preferentially receive adequate management
outside of correctional facilities (for example, in common
mental health institutes and halfway houses). Obviously,
the criminal records and psychological statuses of individ-
ual candidates should be carefully examined before any
decisions are made.

Conclusion

In our opinion, detention should be a chance for inmates to
normalise their antisocial behaviour and provide them with a
means of future reintegration. Instead, in Western countries,
detention seems to involuntarily be a new form of torture that
can severely jeopardise the physical and mental health of
inmates.

The common adoption of measures of punishment, such
as solitary confinement, for inmates at high risk of suicide is
questionably ethical, often impractical and always counter-
productive. Indeed, almost anything can be used as a liga-
ture, and a few minutes without surveillance is a sufficient
amount of time for an inmate to successfully commit sui-
cide by hanging. In spite of the need to develop a specific
design for prison cells assigned to inmates that commit self-
harm or that prove to be socially aggressive, it is our opin-
ion that mandatory social and clothing deprivation is inhu-
mane. We believe that the development of new kinds of
garments for high-risk inmates (without elastic and resis-
tant to traction materials), addiction prevention and im-
provements in reaction times, surveillance over medication
adherence (avoiding self-medication) and access to social
and psychological services and treatments could help solve
this very complex problem. While the overcrowding of
prisons is an obvious obstacle to these suggestions, the

establishment of evidence-based standardised protocols
for the management of suicidal inmates and the introduc-
tion of alternative forms of detention for the most alarming
persons (such as custody in safe and Bnormal^ milieus, like
general hospitals) could be a step in the right direction.
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