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Background: Some people in states of excited delirium die while in police custody.
Emerging evidence suggests that physical restraint in certain positions may con-
tribute to such deaths. In this study the authors determined the frequency of
physical restraint among people in a state of excited delirium who died unex-
pectedly.

Methods: The authors reviewed the records of 21 cases of unexpected death in
people with excited delirium, which were investigated by the Office of the Chief
Coroner for Ontario between 1988 and 1995. Eyewitness testimony, findings
during postmortem examinations, clinical history, toxicological data and other
official documents describing the events surrounding the deaths were analysed.
Specific reference was made to documented eyewitness testimony of restraint
method, body position and use of capsicum oleoresin (pepper) spray. Because
cocaine was detected in the blood of some of these people during the post-
mortem examination, the role of cocaine in excited delirium was examined by
comparing the cocaine levels in these cases with levels in 2 control groups: 19
people who died from acute cocaine intoxication and 21 people who had used
cocaine shortly before they died but who had died from other causes.

Results: In all 21 cases of unexpected death associated with excited delirium, the
deaths were associated with restraint (for violent agitation and hyperactivity),
with the person either in a prone position (18 people [86%]) or subjected to pres-
sure on the neck (3 [14%]). All of those who died had suddenly lapsed into tran-
quillity shortly after being restrained. The excited delirium was caused by a psy-
chiatric disorder in 12 people (57%) and by cocaine-induced psychosis in 8
(38%). Eighteen people (86%) were in police custody when they died. Four
(19%) had been sprayed with capsicum oleoresin, and heart disease was found
in another 4 at autopsy. The blood level of cocaine in those whose excited delir-
ium was cocaine induced was similar to levels found in recreational cocaine
users and lower than levels found in people who died from cocaine intoxication.

Interpretation: Restraint may contribute to the death of people in states of excited
delirium, and further studies to test this hypothesis are recommended. Mean-
while, law enforcement authorities and others should bear in mind the potential
for the unexpected death of people in states of excited delirium who are re-
strained in the prone position or with a neck hold.

Contexte : Des personnes en état de délire excité meurent sous la garde de la po-
lice. De nouvelles données probantes indiquent que la contention physique
dans certaines positions peut contribuer a ces déces. Dans cette étude, les au-
teurs ont déterminé la fréquence de contention physique chez des personnes en
état de délire excité mortes soudainement.

Méthode : Les auteurs ont examiné les dossiers de 21 cas de mort soudaine chez
des personnes en état de délire excité et sur lesquels le Bureau du coroner en
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chef de I’Ontario a fait enquéte entre 1988 et 1995. On a analysé des comptes
rendus de témoins oculaires, des résultats d’autopsie, des antécédents cliniques,
des données toxicologiques et d’autres documents officiels décrivant les événe-
ments entourant les déces. Les auteurs se sont reportés plus particulierement
aux témoignages documentés portant sur la méthode de contention, la position
du corps et I'utilisation de gaz poivré (capsicum oleoresine). Comme |'autopsie
a révélé la présence de cocaine dans le sang de certaines des victimes, on a
examiné le réle de la cocaine dans les cas de délire excité en comparant les
niveaux de cocaine dans ces cas aux taux présents chez les sujets de deux
groupes témoins : 19 personnes qui sont décédées a la suite d’une intoxication
aigué a la cocaine et 21 personnes qui ont utilisée la cocaine peu avant de
mourir mais sont décédées d’autres causes.

Résultats : Dans les 21 cas de mort soudaine associée au délire excité, la mort

s’est produite en association avec de contention (a cause d’une agitation vio-
lente et de I'hyperactivité), la victime étant en pronation (18 personnes [86 %))
ou ayant le cou comprimé (3 [14 %]). Toutes les victimes étaient tombées
subitement en état de tranquillité peu apres avoir été restreintes. Le délire excité
était causé par un trouble psychiatrique chez 12 personnes (57 %) et par une
psychose induite par la cocaine chez 8 sujets (38 %). Dix-huit victimes (86 %)
étaient sous la garde de la police lorsqu’elles sont mortes. Quatre (19 %)
avaient été atteintes par du capsicum oleoresin et |"autopsie a révélé la
présence d’une cardiopathie chez 4 autres victimes. Les sujets dont le délire ex-
cité était causé par la cocaine présentaient un taux de cocaine dans le sang
semblable a ceux qu’on a constatés chez des consommateurs occasionnels de
cocaine et moins élevé que ceux qu’on a constatés chez les victimes d’une in-
toxication a la cocaine.

Interprétation : La contention peut contribuer a la mort des personnes en état de

délire excité et I'on recommande de réaliser d’autres études pour vérifier cette
hypothese. En attendant, les autorités policieres et autres intervenants ne de-
vraient pas oublier le risque de mort isoudaine chez les personnes en état de
délire excité qui sont attachées en pronation ou retenues par une prise de cou.

bservations over the last 15 years have led foren-

sic experts to recognize a new syndrome of unex-

pected death that may be preventable. The syn-
drome was first observed in 1982 when investigators in
Seattle described the sudden death of people in states of
acute psychiatric agitation and hyperactivity who were be-
ing restrained by law enforcement officers using neck
holds." It has since become apparent that some acutely ex-
cited, agitated and violent people, in states of so-called
“excited delirium,” are at risk of dying unexpectedly when
restrained (e.g., by law enforcement officers or hospital
personnel).”” Positional or postural holds are the re-
straints most frequently associated with unexpected death
in susceptible people with excited delirium. These holds
are used to subdue; those being restrained are positioned
prone on the floor with their wrists or ankles bound (e.g.,
with handcuffs). The most extreme example of prone-
position restraint is “hog-tying,” in which the person is
positioned prone with ankles and wrists bound together at
the back of the torso.” The concept of “positional as-
phyxia” due to restraint arose when it was recognized that
being in the prone position could severely restrict breath-
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ing and compromise cardiac function in an agitated per-
son.** Other variants of positional asphyxia are well recog-
nized and include restrictive positioning of the body in se-
verely intoxicated people who become unconscious.’

Important elements in death from positional asphyxia
include the proximate cause of the excited delirium and
risk factors that may predispose a person to unexpected
death. Initial studies'” focused on acute psychiatric ill-
ness, but cocaine-induced psychosis has also been impli-
cated. In addition, other types of incapacitation, includ-
ing the use of the lacrimatory agent capsicum oleoresin
spray (commonly known as pepper spray), have been as-
sociated with the unexpected death of people with ex-
cited delirium, particularly people with heart disease.®

In this study we examined the frequency of positional
or postural restraint in cases of unexpected death of peo-
ple with excited delirium. The role of cocaine in some of
these deaths was also examined with reference to appro-
priate control groups. The potential association of ex-
cited delirium and positional asphyxia with unexpected
death has special implications for physicians who may
encounter people in such situations.



Methods

Selection of cases

We examined the records from the Office of the Chief
Coroner for Ontario for cases of unexpected death associ-
ated with excited delirium that occurred between 1988
and 1995; there were 21 such cases. The retrospective di-
agnosis of excited delirium was made by examining offi-
cial documents describing the events immediately before
the deaths and, in many cases, eyewitness accounts de-
scribing the person’s behaviour in the hours before death.
All 21 people exhibited well-described characteristics of
excited delirium,””* including bizarre or hyperactive be-
haviour, paranoia, shouting, thrashing, ranting and per-
forming feats of apparently “superhuman” strength. Eye-
witness accounts indicated that the people were in a
variety of situations and circumstances when they became
agitated, ranging from causing disturbances in public
places to behaving bizarrely (e.g., swinging from electrical
power cables and attacking streetcars) to resisting arrest.
The documents were studied to determine whether those
who died had been restrained, their position at the time of
death, whether they were in police custody, whether pep-
per spray had been used and whether they had a history of
drug abuse or psychiatric illness. In all 21 cases, full exter-
nal and internal postmortem examinations had been per-
formed, along with comprehensive toxicological analyses
of cardiac blood collected after death; these findings were
also examined.

Postmortem analysis of blood levels of cocaine
The excited delirium was thought to be cocaine in-

duced in 8 (38%) of the 21 cases. Postmortem blood
levels of cocaine and benzoylecgonine (a metabolite of co-
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caine) were available for 6 of these; the other 2 had sur-
vived for a short time in hospital, which rendered post-
mortem cocaine levels less meaningful. To assess the rele-
vance of these findings, we compared them with
postmortem blood levels of cocaine in 2 control groups,
one consisting of 19 people who had died of either inten-
tional or accidental cocaine intoxication and the other
consisting of 21 people who either were murdered or
committed suicide by means other than cocaine intoxica-
tion but who had used cocaine shortly before death.

Results

Of the 21 people in whom unexpected death was asso-
ciated with excited delirium, 20 (95%) were men. The
mean age was 33 years (Table 1). All of the deaths were as-
sociated with restraint, either in the prone position (18
people [86%]) or with pressure applied to the neck (3
people [14%]; Table 2). Eight (44%) of the 18 people who
were restrained in the prone position also suffered chest
compression from the body weight of the 1 to 5 people
restraining them. All 21 people had suddenly lapsed into
tranquillity shortly after being restrained (for violent agi-

Table 2: Methods used to restrain the 21 people

Method of restraint No. (and %) of people

Prone
With chest compression 4 (19)
With handcuffs 4 (19)
With handcuffs and ankle
shackles* 6 (29)
With chest compression,
handcuffs and ankle shackles 4 (19)
Pressure applied to neck 3 (14)

*Includes 2 people who were “hog-tied.”

Table 1: Characteristics of 21 people with excited delirium who died unexpectedly after being restrained

(Ontario, 1988-1995)

Circumstances surrounding death; no. (and %)

Sex; no. - -
Cause of excited & no Mean age, yr In police Subdued with Had heart
delirium Men  Women (and SD) custody* pepper spray diseaset
Psychiatric illness$ 12 0 35 (11) 10 (83) 4 (33) 2 (17)
Cocaine-induced
psychosis 7 1 31 (7) 7 (88) 0 2 (25)
Toxic effects of
other drugs§ 1 0 17 1 (100) 0 0
Total 20 1 33 (10) 18 (86) 4 (19) 4 (19)

Note: SD = standard deviation.
*Either in prison or while under arrest.
tHypertensive or atherosclerotic heart disease.

#Includes one person with multiple drug intoxication (pseudoephedrine and dextramethorphan) and another with a history of cocaine use but no

evidence of cocaine use just before death.

§Combined effects of alcohol, morphine, diazepam, acetaminophen and marijuana.
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tation and hyperactivity). In 12 cases (57%) the excited
delirium resulted from a psychiatric disorder, and in 8
(38%) it was the result of cocaine-induced psychosis.
Eighteen of the deaths (86%) occurred while the people
were in police custody. Pepper spray had been used in 4
cases (19%). During autopsy, hypertensive or atheroscle-
rotic heart disease was found in 4 people (19%), but there
were no cases of life-threatening injury. Nineteen people
(90%) died at the time of restraint and could not be resus-
citated; 2 people (10%) were resuscitated but remained in
a deep coma in hospital for several days before they died;
in these cases the excited delirium was related to cocaine
intoxication. In 5 people petechial hemorrhage was seen
during the postmortem examination, but only 2 of these
had conjunctival petechiae; both had suffered neck com-
pression. In the other 3 people, subpleural and epicardial
petechiae were seen; one of these had suffered neck com-
pression and the others had been restrained in the prone
position.

Excited delirium and cocaine use

The mean cocaine level in the 6 people with co-
caine-induced excited delirium in this study was simi-
lar to that of recreational users but much lower than
that of people who died of cocaine intoxication (Table
3). The blood level of benzoylecgonine in people with
cocaine-induced excited delirium fell between the lev-
els for recreational users and those who died of co-
caine intoxication (Table 3).

Interpretation

The most striking finding of this study was that all of
those who died unexpectedly during or after an episode of
excited delirium had been physically restrained. In most
cases the excited delirium was due to a pre-existing psy-
chiatric illness; however, in a significant number, it was a
consequence of recent cocaine use. In the latter cases, the
cocaine levels were similar to those found in people who

were murdered or had committed suicide and had used
cocaine shortly before death (i.e., cocaine was not a cause
of death). This suggests that the levels of cocaine associ-
ated with recreational use may be sufficient to cause ex-
cited delirium. The blood level of benzoylecgonine was
higher in people with cocaine-induced excited delirium
than in recreational users. Because the elimination half-
life of benzoylecgonine is much longer than that of the
parent compound, cocaine, this finding is consistent with
a recent cocaine “binge.”

"To adequately investigate and ultimately prevent these
deaths, the association between cocaine-induced excited
delirium and physical restraint must be recognized. In a
recent study’ from Dade County, Fla., of sudden death re-
lated to cocaine-induced excited delirium, the blood levels
of cocaine and benzoylecgonine were similar to those re-
ported here. In addition, the investigators found that po-
lice custody was the most important factor determining
sudden death of people with excited delirium; those af-
fected were usually restrained. Despite this finding, the
investigators concluded that restraint or positional as-
phyxia was not a factor in the deaths. Similarly, another
study described 7 people with cocaine-related excited
delirium, all of whom died while being restrained;® the co-
caine levels in these people were similar to the levels ob-
served in our study. Again, restraint was not considered a
factor in the deaths; the researchers postulated that car-
diac arrhythmias from the excited delirium were the
cause. Nevertheless, the possibility that positional as-
phyxia contributes to unexpected death in people in states
of excited delirium cannot be ignored.

Other factors may contribute to restraint-related death
in people with excited delirium: pre-existing heart disease,
obesity (particularly in those with a large abdominal pan-
nus) leading to restricted ventilation in the prone position,
and exposure to pepper spray. Exposure to pepper spray
was associated with sudden death in 2 people with excited
delirium who had underlying cardiac or pulmonary dis-
ease.’ In our study the hypertensive or atherosclerotic
heart disease found in some people might have predis-

Table 3: Postmortem blood levels of cocaine and benzoylecgonine in people with
cocaine-induced excited delirium and 2 control groups

Compound; mean blood level

(and SD), mg/dL
Group No. Cocaine Benzoylecgonine
Cocaine-induced psychosis* 6 0.04 (0.03) 0.50 (0.50)
Recreational cocaine uset 21 0.04 (0.04) 0.24 (0.16)
Cocaine intoxicationt 19 0.97 (1.60) 1.70 (1.30)

*People who died suddenly in a state of cocaine-induced excited delirium (this study).

tPeople who either were murdered or committed suicide by means other than cocaine intoxication but who had used
cocaine shortly before death (source: data from Office of the Chief Coroner for Ontario).

$People who died of either intentional or accidental cocaine intoxication (source: data from Office of the Chief Coro-

ner for Ontario).

1606 JAMC e 16 JUIN 1998; 158 (12)




posed them to unexpected death. As well, a few people
were exposed to pepper spray.

Our findings indicate that many deaths related to ex-
cited delirium are associated with restraint in the prone
position. Acute excited delirium resulting from psychiatric
illness or cocaine use was the most important underlying
cause. It may be that the greater oxygen requirement of
people with excited delirium predisposes them to rapid
anoxic death if they are restrained. Because our study was
retrospective and did not include controls, we could not
establish a definitive causal link between unexpected death
and restraint in people with excited delirium. However, an
anoxic mechanism is biologically plausible, and the results
of our study combined with those previously reported
suggest that the hypothesis of restraint-related asphyxia
associated with excited delirium needs careful considera-
tion. We suggest further study to determine whether the
unexpected death of people with excited delirium may be
due, in part, to restraint practices.

Excited delirium and restraint
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