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VIEW AND REVIEW

Sleep Forensics: a critical review of the
literature and brief comments on the Brazilian
legal situation

Medicina do sono Forense: uma revisao critica da literatura e breves comentarios sobre a
situacao brasileira

Raimundo Nonato Delgado-Rodrigues’, Alexander N. Allen?, Leandro Galuzzi dos Santos?, Carlos H. Schenck*

ABSTRACT

Sleep medicine is a relatively new field among Medical Sciences. Its legal aspects are still obscure, either for lack of knowledge of the
biological mechanisms underlying violent behaviour during sleep or the virtual absence of clear legal and uniformly accepted guidelines
as to whether to punish or treat those disorders. An updated review of the pertinent literature was performed to determine the most
prevalent pathological conditions involving violence and sleep and to identify their most common precipitating factors, attempting to
provide some technical support to aid Brazilian medical-experts or assistants in preparing substantial and scientific-based reports in
a legal environment.
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RESUMO

A medicina do sono & um campo relativamente novo dentro das Ciéncias Médicas. Seus aspectos legais encontram-se ainda na obscuri-
dade, seja por falta de conhecimento dos mecanismos bioloégicos do desenvolvimento dos transtornos de comportamento e da violéncia
praticada em estados alterados de sono, seja por virtual auséncia de previsao legal do binémio tratamento/punicao. Realizamos revisao
atualizada da literatura para determinar as condicdes patolégicas mais prevalentes envolvendo violéncia e sono, identificar seus fatores
precipitantes mais comuns e os critérios médico-legais que podem auxiliar eventuais médicos-peritos ou assistentes na elaboracao de
pareceres abalizados em dmbito legal.

Palavras-chave: medicina do sono, sonambulismo, transtorno de comportamento, parassonia.

While the idea of violent acts committed by an unwilling
assailant in the throes of sleep has been recorded as early as
the 1200s, it was not until 1686 that documentation for an
English legal case was found. Colonel Cheyney Culpepper, a
known and habitual sleepwalker, shot an officer of the guard
with a blunderbuss'. He was first found insane at the Old
Bailey, but then later pardoned by James II. From this point
on, there were few legal cases using the sleep state as a de-
fence, with none in the 1700s, no doubt in part due to the
scepticism of the public and, indeed, of the scientific com-
munity at the time, as to the legitimacy of these conditions®

More cases began to spring up in the 1800s, partially at-
tributed to the increase in newspaper circulation both in

America and Europe, and the sensationalist stories of sleep-
walkers becoming more popular with the general public.
While physicians were aware of somnambulism and its po-
tential for violence, and considered it a genuine disorder as
early as the 1840s, they were generally informed only by their
own experiences and single case reports®. Their testimonies
were not always enough to sway a jury, with English psychi-
atrist John Pagan exclaiming “It would be exceedingly diffi-
cult to convince a jury of the real existence of such a condi-
tion™. At this time, in the view of the public, sleepwalking was
considered eccentric rather than malignant, and for the most
part harmless. It was not until the 20" century, when the spe-
ciality of sleep medicine was founded, that robust scientific
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evidence and expert witnesses could be used to inform the
legal proceedings in cases such as these.

With psychiatry only emerging as a field of research in the
early 1800s, the phenomenon of sleep, and the disturbances
that could potentially cause these violent outbursts, was not
formally studied until the 20™ century. The electroencepha-
logram (EEG) was used to describe cerebral activity during
sleep and wakefulness in 1923. REM (Rapid Eye Movement)
sleep cycles were first described in 1953, modern sleep labo-
ratory techniques were used to study sleepwalking and sleep
apnoea in 1964 and 1965, with REM sleep disorders finally be-
ing described in 1985° As a result, there has been an increase
in the number of cases where sleep behaviour disorders were
used as a defence, relying heavily on expert witnesses.

The disorders

The types of sleep disturbances that can lead to criminal
behaviour, whether violent or sexual, are known as parasom-
nias and can be classified into six main categories®:

(1) Non-rapid Eye Movement (NREM) disturbances of
arousal describes a spectrum ranging from confusional
arousals (sometimes known as sleep drunkenness) to sleep
terrors, and includes sleepwalking (SW), with or without the
performance of complex behaviours. These events can begin
in adulthood or be continued from childhood, and, in most
cases, do not indicate significant psychiatric pathology’.
They are in fact fairly common, with some studies indicating
that as many as 3-4% of the general population may suffer
from these episodes in some form?®. Treatment is both phar-
macological, using sedatives such as benzodiazepines and
tricyclic antidepressants, and psychological, with hypnosis
being shown to be effective in some cases’.

Recently, reports of sexual parasomnias, commonly known
as sleep-sex or sexsomnia, have been published'*". These con-
ditions occur while an individual is sleeping and include sexu-
ally oriented behaviour, including attempts to have intercourse
with their partner or even objects, often with a certain degree
of aggression and violence, obscene language, or even mastur-
batory activity. This behaviour is generally quite opposite to
the patient’s habitual wakeful characteristics.

It is also worth mentioning recent reports of “parasomnia
pseudo-suicide”, in which some individuals perpetrate fatal
aggressions against themselves during a parasomnia-related
automatism episode. The legal as well as insurance implica-
tions may be enormous'.

(2) Rapid Eye Movement (REM) sleep behaviour disorder
(RBD) is thought to arise due to a failure in the REM sleep
muscle atonia. Without this sleep-induced atonia, dreams
can be enacted, and if these dreams involve extensive physi-
cal activity or a violent act, they can very easily lead to in-
jury to both the patient and the unfortunate bed partner.
Interestingly enough, REM sleep disorders can be a symptom
of synucleinopathies (diseases caused by inclusions of the

protein a-synuclein), such as Parkinson's disease, Lewy body
dementia and multiple system atrophy. The sleep disturbance
can precede the motor or cognitive symptoms of the disease
by over ten years; therefore all patients suffering from RBD
should be kept under regular review by a neurologist, who
should be vigilant for any decline in cognition or motor func-
tion". Approximately 90% of those who suffer from RBD are
male', leading to various hypotheses that sexual hormones
may play a role, either in the failure of muscle atonia during
sleep, or in a propensity to violent dreams'. However, one
controlled study did not find any difference in the serum level
of sex hormones between men with RBD and controls's, leav-
ing these hypotheses currently unproven. RBD can be very
hard to distinguish from disturbances of arousal described
above, on clinical grounds without video-polysomnography.

(3) Seizures causing nocturnal violence normally originate
from a frontal focus, causing disinhibition and violent thrash-
ing motions. Temporal seizures have also rarely been noted to
be a cause of sleepwalking and night time violence". The vio-
lence can occur during the prodromic phase, the seizure itself
or in the post ictal period. These events unhelpfully often lack
the classic signs of epileptic seizures, such as tongue biting,
post-ictal confusion, loss of consciousness, incontinence, and
even EEG abnormalities’®. Treatment with the standard array
of anti-seizure medications can often be effective. Due to the
non-standard presentation of these seizures, they can often be
indistinguishable from other sleep disorders.

(4) Psychogenic nocturnal dissociative states are well
recognised as occurring in the awakened state, often lead-
ing to unexplained behaviour such as traveling a long dis-
tance, and are associated with amnesia and violence”. It
has also been described that such states could occur with
the patient seemingly asleep on behavioural observation for
the entire episode, even though they have sustained EEG
wakefulness. Therefore, these episodes demonstrate a dis-
sociated state of wakefulness emerging during the sleep pe-
riod®. Patients suffering from these states almost always
have a history of childhood violence or sexual abuse, and
due to the amnesia associated with these states, are nor-
mally unaware of their condition. Treatment involves psy-
chotherapy aimed at the precipitating cause.

(5) Miinchausen syndrome by proxy is a condition in
which a child is reported to have apparently serious medical
symptoms that are in actuality induced by an adult, usually
a caregiver and often a parent. These symptoms may range
from reported nocturnal seizures or unusual spells, to sleep
apnoea episodes, daytime sleepiness, etc. Diagnosis is a com-
plex matter and often requires careful video-polysomno-
graphic (video-PSG) monitoring, with a parent or other care-
giver present, to document the actual cause of the reported
symptoms**. For example, in one case of reported sleep ap-
noea, the mother of a child was documented by video-PSG
to repeatedly attempt to suffocate the child with a pillow*.
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When the correct diagnosis is found, child protection agen-
cies should be notified immediately to protect the child,
while the adult perpetrator needs to be taken into custody
and also undergo a psychiatric evaluation.

(6) Malingering is the deliberate and false representation
or the faking of a symptom (or suggestive parasomnia state)
for personal benefit, frequently criminal. Defence against
charges of homicide intent would be an appropriate example.
Obviously, the perpetrator having parasomnia antecedents will
increase inherent difficulties in providing definite diagnosis.

Diagnostics and Triggers

These conditions, particularly RBD and NREM disorders
are usually easy to diagnose with the combination of clinical
evaluation and video-PSG. A full medical and psychiatric his-
tory must be taken, including corroboration from bed part-
ners and/or family members, which may point towards the
diagnosis of a parasomnia. However, as mentioned above,
taken alone it may not pinpoint the specific type of disorder,
and without this knowledge further management and prog-
nosis of the patient cannot be determined. Therefore a full
patient assessment should include sleep laboratory studies,
including electroencephalogram and respiratory function
monitoring during sleep, carried out by trained sleep special-
ists. Obviously if the patient has an episode during the study
the diagnosis is straightforward, but life is rarely that easy.

Consequently there has been much research into what
factors can contribute to parasomnias, particularly those
that can be detected during “normal” sleep. This is particu-
larly true for slow wave sleep activity and the NREM sleep
parasomnias, as described below.

Slow wave sleep (SWS), or NREM sleep stage N3 was
thought in the past to have been associated with sleepwalk-
ing, as it was noted to comprise a higher percentage of total
sleep in children, which happens to match the age distribu-
tion of the incidence of sleepwalking[24]. However this theo-
ry has not held up to scientific scrutiny, as less than half the
sleep studies show an increase in SWS in sleepwalkers*.

Analysis of the SWS brain activity itself reveals a poten-
tial difference between sleepwalkers and controls, showing
decreased delta activity power®”. However, as these SWS ab-
normalities are also present during nights when sleepwalk-
ing episodes do not occur, SWS power spectrum analysis
cannot discriminate between sleepwalkers and controls. By
the same token, abnormal SWS activity alone is not enough
to trigger an episode and other such triggers may be neces-
sary, such as frequent SWS arousals. This has led to the idea
that arousal disorders are due to NREM sleep instability*. To
put it in another way, the repeated arousals would concur to
sleep fragmentation and ultimately cause a sleepwalking epi-
sode. A higher SWS proportion would only provide a greater
window of opportunity in which these arousals can occur. It
is worth noting that studies have pointed out that patients
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with other nocturnal disturbances, such as obstructive sleep
apnoea or periodic leg movements, can show a similar pat-
tern of arousals without resulting in sleepwalking®.

For RBD, the American Academy of Sleep Medicine pro-
vides a scoring system to assist in the diagnosis of RBD, pri-
marily based on video-PSG monitoring and sustained or
multiple episodes of muscle activation, as measured by elec-
tromyography (EMG), while in the REM sleep phase. This
has recently been updated in the upcoming International
Classification of Sleep Disorders, 3 Edition (ICSD-3) to be
published in 2013, for which one of the authors (CHS) served
as a member of the Parasomnias Committee for updating
the RBD diagnostic criteria. Objective documentation of
“REM sleep without atonia” is essential for diagnosing RBD.
Recently, the SINBAR Group (Sleep Innsbruck Barcelona)
published normative values for EMG detection in RBD and
suggested that using the mentalis and right/left flexor digi-
torum brevis muscles with a cut-off value of 32%, using
3-second mini-epochs, or 27%, using 30-sec epochs, would
improve the diagnostic accuracy for either idiopathic or sec-
ondary RBD, in regards to distinguishing RBD patients from
controls®. The essential diagnostic criteria for RBD (ICSD-3)
include the following: A. Repeated episodes of sleep-related
vocalization and/or complex motor behaviors. B.These be-
haviors are documented by PSG to occur during REM sleep
or, based on clinical history of dream enactment, are pre-
sumed to occur during REM sleep. C. PSG recording dem-
onstrates REM sleep without atonia. Furthermore, bilateral
EMG detection on the anterior tibialis muscles could be use-
ful for periodic leg movement detection in REM and NREM
sleep that is common with RBD.

Genetic predisposition is an important contributing fac-
tor, the risk of sleepwalking or similar disorders being in-
creased tenfold if a first-degree relative is affected®. A key fea-
ture appears to be the presence of the HLA-DQB1 haplotype
identified in 35% of sleepwalkers, in a small series, compared
to 13.3% of those not so affected™.

Medications can also often play a role in inducing para-
somnias, although there are no controlled studies. The range
of medications that can induce episodes is large, and in-
cludes most types of psychotropic drugs®.

Alcohol as a trigger for sleepwalking is a contentious is-
sue. It is often used as a legal defence because acute severe
alcohol intoxication can cause behaviours similar to a pa-
rasomnia. Nevertheless, the individual is legally considered
sane. Studies have also shown that both chronic alcoholics
and those who are abstaining from alcohol show some EEG
findings (reduced SWS and REM stage sleep) that curiously
could decrease their likelihood of sleepwalking®*. From a fo-
rensic perspective, there is no validity in claiming SW for a
legal episode in which there was alcohol intoxication. In oth-
er words, alcohol intoxication disqualifies the use of a para-
somnia (SW, RBD, etc) defence in a criminal trial*. On the



other hand, modest alcohol consumption can be a trigger for
SW episodes but, ideally, that should be identified clinically
or by family/friend corroboration. In a criminal trial, modest
alcohol use as a trigger for a SW episode, with forensic con-
sequences, can be considered as a possibly valid parasomnia
(SW) defence. Furthermore, sleep fragmentation secondary
to alcohol intake (even in modest amounts) can promote
arousals that trigger NREM parasomnia episodes.

Sleep deprivation, resulting in an increase in SWS and in-
creased arousals, is well known to be associated with sleep-
walking episodes. This has been partly shown experimentally
in several studies where both sleepwalkers and controls were
sleep deprived. While all studies showed an increase in SWS,
one showed a decrease in sleepwalking®. This may have been
due to a difference in study design, as this study had a lon-
ger period of the sleep deprivation, indicating there may be a
“window” of sleep deprivation in which patients both experi-
ence increased SWS and are able to respond to other triggers
for their parasomnia.

Finally, physical stimuli have been reported to trigger pa-
rasomnia episodes, including fevers*, sudden touch and loud
noises”. These triggers may be used as a way of initiating
sleepwalking episodes in the sleep laboratory setting. A study
using repetitive auditory stimulation and sleep deprivation
easily induced sleepwalking in those with a known history®*.

Further to this, some research has tried to identify differ-
ences between those patients who experience parasomnias
resulting in violent activity and those who do not. Studies
have shown little difference between these two groups, be-
yond a predisposition to male gender in the violent group,
possibly representing a role for sex hormones or just the in-
creased physical ability male’s possess to harm®. What is
made clear, however, is that all those who had violent noctur-
nal episodes had previously experienced many non-violent
episodes which were usually simply accepted by family and
friends and rarely mentioned to a doctor, reinforcing the view
that the public consider parasomnias a benign condition®.

Medico-legal issues

The variety of cases where forensic Sleep Medicine is per-
tinent ranges from the tragic, (a man thinking he was defend-
ing his child against a wild beast but ended up killing him) to
those that would not be out of place in a crime thriller novel
(a detective, taking a holiday after solving a particularly grue-
some case, is called out to investigate a murder on a beach.
He correctly concludes that he himself must have committed
the crime while sleepwalking)®.

Despite the advances in defining the scientific basis of
sleep, the medico-legal aspects of sleep medicine are still
somewhat unclear. Even with a positive diagnosis, no easy
task itself, this does not prove that the suspect was undergo-
ing a parasomnia episode at the time of the criminal action.
As there is an obvious advantage to the defendant claiming

they had no control over their actions, there has been much
debate as to how to distinguish true cases of parasomnia-
induced violence from conscious actions. There are several
guidelines available**, and most agree on the salient points:
(a) previous history of parasomnia or at least truthful reports
or sleep laboratory findings of similar (or not so similar) epi-
sodes; (b) the victim should have only been present by coin-
cidence rather than being targeted; (c) a feeling of horror and
guilt should be apparent once consciousness returns, with no
attempt to escape or cover up the deed; (d) there should nor-
mally be some degree of amnesia regarding the event (or, in
case of RBD, recalling vivid/violent dreams) and (e) the crime
is out of character for the person in question. These factors
are combined with the potential triggers listed above to as-
sess the likelihood of a genuine parasomnia episode.

Of course there are still many legal questions that remain be-
yond the identification of parasomnia, for example, if a patient
is aware of their condition, how far should they go to prevent a
violent episode? Some obvious measures such as making sure
doors are locked and weapons are not at hand or yet using of
door alarms (bedroom, front door) could be an inexpensive and
important intervention for aborting parasomnia SW episodes.
However, what about those sleeping alone? Should patients
have to inform those that sleep in the same house about their
condition? This could have a potential impact on the social and
psychological aspects of patients’ lives, when it is quite possible
they would never have a violent episode. This appears to be an
area where the science of sleep medicine will be able to guide
the law and legal implications as more about the risks, the trig-
gers and the treatments become known.

The determination of sanity, consciousness of the act dur-
ing a parasomnia episode and, consequently, accountability
for the criminal act are still a matter of much debate in coun-
tries where the medical and legal structures allow an ade-
quate approach of parasomnia-related violence cases.

After careful examination of many legal reports from the
American and Canadian courts, Schenck et al.5, criticized the
legal notion that sleepwalking with a high rate of recurrence
be considered an “insane automatism”. According to these
authors, this would grant an open-ended confinement in
mental hospitals for those who commit violent acts during a
state of somnambulism, if the existence of a high probability
of recurrence was determined. Furthermore, the law would
not, at any moment, grant those people specialized treat-
ment in a Sleep Medicine Centre or consider that treatment
could successfully change the patient’s legal status (convert-
ing it to a “non-insane automatism”) once the possibility of
recurrence was reduced. By the same token, no provision for
accountability is made for the individual who, having been
advised of their risk factors for initiating a sleep automatism,
would deliberately seek exposure to such situations in order
to commit a crime and grant a favourable legal defence of
“non-insane automatism’.
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Thus, the afore-mentioned authors not only suggest that
parasomnia with continuing danger be considered a “non-
insane automatism” but also introduce the concept of “inter-
mittent state-dependent recurring danger™. Such a concept
helps determine the future accountability of someone who has
just been acquitted by using the “parasomnia state” defence.
Through clinical assessment, possible trigger factors for that
parasomnia would be identified and the defendant advised to
avoid such triggers. Otherwise, sleepwalking would be unac-
ceptable as a defence argument if another violent episode of
parasomnia due to the same trigger should recur in the future.
Nevertheless, the recklessness of engaging in a risky behav-
iour should be firmly determined. For instance, if it is already
known that sleep deprivation for a certain subject is a trigger
factor for automatisms, but this particular individual is a care-
giver and on a certain occasion was forced to spent their pre-
cious sleep hours caring for someone gravely ill, if they pres-
ent a violent episode of parasomnia, this person should not be
considered accountable for their acts®.

The Brazilian situation is more difficult to analyze, as
Sleep Medicine in our country is not yet considered a spe-
cialty, in spite of recent efforts to consider it a “field of exper-
tise” in Neurology, Psychiatry, ENT (Ear-Nose and Throat),
and Pneumatology residency programs. Furthermore, there
is an inadequate number of sleep centres to attend our
Public Health System and insufficient expertise on the mat-
ter under discussion.

The Brazilian Penal Code (Parte Geral, Titulo III) dating
from the late 40s, when discussing the necessary conditions
for determining legal unaccountability, establishes that the
individual is exempt of punishment who, by reason of mental
illness or “incomplete cerebral development or retardation”,
and is, at the time of the crime, entirely unable to understand
the illicit nature of the fact*.

Still, according to Brazilian Law, sleepwalking is con-
sidered a mental disease since it is registered in the DSM
IV (Diagnostic and Statistics Manual of Mental Diseases).
However, the Brazilian Penal Code also considers unac-
countable those suffering from epilepsy, narcolepsy or
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even those in a hypnotic state (whatever that may mean)®.
According to Brazilian Legislators, such states could be as-
sociated with an impairment of the individual’s ability to
act on their own volition®.

There are few, if any, reports of parasomnia being used
as a defence argument in Brazilian Courts. Existing jurispru-
dence seems to be based on outdated, or even non-scientific,
medical concepts. There is no Sleep Forensics expertise or le-
gal provision for a mandatory, systematic and scientific eval-
uation of the defendant’s sleep patterns.

It is still unfortunate that in our country, in spite of the
gigantic number of crime reports and diversity of legal cas-
es, there is no scientific research on their original causes.
Thus, the parasomnia defence argument, accepted or not by
Brazilian judges, is not to be found, whether for lack of his-
torical documentation, so characteristic of our society, or the
lack of adequate structure in our court system or universi-
ties to sponsor such studies. Indeed, murder, sexual violence,
physical aggression and a diverse series of crimes, when per-
petrated by individuals in a disordered state of sleep, may be
registered only as a “homicide”, “rape”, “bodily injury”, etc.
This situation prevents a more accurate study of the legal po-
sition of Brazilian Courts concerning these types of crimes or
the accountability of sleep disorder patients and the criminal
relevance of their actions.

Finally, Sleep Medicine is still a relatively new field of re-
search, and Forensic Sleep Medicine even more so. In recent
years, much progress has been made in understanding the
physiology behind sleep disorders, and their potential trig-
gers. Advances have been made although diagnosis still re-
mains a problematic issue. Clarification of the legal issues
surrounding Sleep Medicine is also in its infancy. However,
as the science underlying expert opinions is strengthened,
hopefully this area will become clearer and, more important-
ly, objective and fair.
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