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Schizophrenia is a disorder characterized by delusions, halluci-
nations, disorganized speech and grossly disorganized behavior.
Onset of schizophrenia typically occurs between the late teens
and the mid-thirties and has been observed globally with preva-
lence among adults reported to be in the range of 0.5 to 1.5%. The
course and outcome of the disease is unpredictable; some indi-
viduals have exacerbations and remissions, while others remain
chronically ill (1).

Studies have shown an increased incidence of mortality among
schizophrenics. To represent excess mortality, standard mortality
ratios (SMRs) correspond to the ratio of observed to expected mor-
tality. Expected mortality is generally calculated on the basis of of-
ficial death rates. A SMR greater than 1.0 implies that the number
of observed deaths exceeds the number of expected deaths. In a ten-
year follow-up study carried out by Allenbeck and Wistedt (1986)
that described the incidence of mortality among 1190 patients with
schizophrenia hospitalized in Stockholm County during 1971, both
male and female patients had twice (SMR � 2.4) the mortality rate
of the general population (2). A 1989 review of nine studies in
which schizophrenic patients were followed for at least five years
found that their overall mortality is approximately twice that of the
general population (3).

Tsuang and Woolson (1977) conducted a four-year follow-up
study that compared excess mortality using standard mortality ra-
tios. Their results generally showed schizophrenics subject to an
increased mortality. Standard mortality ratios for male participants
ranged from 4.69 (1935–44), 3.4 (1945–54), 0.86 (1955–64), and
1.44 (1965–74). Similar results were found for female subjects as
well; their standard mortality ratios ranged from 3.30 (1935–44),
1.3 (1945–54), 2.06 (1955–64), and 1.8 (1965–74) (4).

A 29-year follow-up study conducted in a Danish hospital by
Mortensen and Juel (1990) described mortality rates of 6178 pa-
tients diagnosed with schizophrenia consistent with previous find-
ings. They observed an overall increased mortality rate (SMR of
1.20 between 1957–1986) compared to the general Danish popula-
tion (5).

In 1987, Black and Fischer assessed the mortality risk in 356
DSM-IIIR schizophrenic patients. They observed a nearly three-
fold (SMR � 2.96) increase in mortality compared to the general
population in the state of Iowa (6). Other studies also support this
observation (7–9). Several authors have demonstrated that suicide
accounts for most of this excess mortality (2,3,6,8,9).

Beyond the scope of violent manners of death such as suicide,
homicide, and accident, natural deaths of schizophrenics are com-
monly related to cardiovascular disease (2,3,5,7,10). In this article,
we present the histories of six decedents who were subjects of a
complete autopsy that subsequently established no recognizable
cause of death other than schizophrenia.

Methods

Approximately 45,000 autopsies performed by the Office of
Chief Medical Examiner between 1993 and 2001 were searched
by computer for all deaths with schizophrenia as a final diagnosis
and a natural manner of death. A total of 214 files from Manhat-
tan (74), Brooklyn (42), Queens (55), the Bronx (35), and Staten
Island (8) were identified and then examined manually. Two ad-
ditional cases from 1988 also came to our attention during our re-
view.

From these 216 files, six were identified with no competent
cause of death other than schizophrenia. This assessment was
made only after other potential etiologies were ruled out by a
complete autopsy, including examination of the thoracic and ab-
dominal viscera, neck organs, and brain. A complete postmortem
investigation consists of a scene investigation, autopsy, micro-
scopic examination of tissues, and extensive toxicology testing
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that includes analysis for alcohol, other volatile substances, com-
monly abused illicit drugs, sedatives-hypnotics, opioids, and an-
tipsychotics. In addition, any history or circumstance suggesting
the availability of a drug not identified by our routine screening
is specifically sought, either in our laboratory or an outside refer-
ence laboratory.

Case 1

A 41-year-old schizophrenic white man was found dead on his
living room floor. The scene investigation indicated that he col-
lapsed to the floor from a seated position. There were no illicit
drugs or medications found at the scene, and his apartment was not
in disarray. Interviews revealed that the decedent stopped taking
medication and was described as “hyper” for two months before his
death. Past medical history included a stab wound of the chest 13
years previously.

Autopsy disclosed a well-healed left thoracotomy scar and dense
fibrous pleural and pericardial adhesions. An oblique one-inch line
of sutures with visible pledget material was located over the right
ventricle and had associated fibrosis. These findings were sequelae
of the old stab wound.

The organs were otherwise unremarkable. The heart weighed
360 g. The right dominant coronary arterial system was free of
atherosclerosis, and the myocardium exhibited moderate biventric-
ular dilation. The aorta had mild atherosclerosis, and the lungs
were congested.

Toxicological testing of blood and urine was negative. Histology
and neuropathology were unremarkable.

We considered the possibility that an arrhythmia due to the fi-
brous scarring in the heart was the cause of death. However, the
area of scarring was small and in the anterior right ventricle, far
from the major branches of the conduction system. In addition, fur-
ther history from the family disclosed that since the stabbing he had
suffered no cardiac problems and had full exercise tolerance. In
fact, he shoveled snow the week before his death. Therefore, we
conclude that death was associated with schizophrenia and that nei-
ther physical nor chemical injury contributed to death.

Case 2

A 35-year-old black man with schizophrenia and mental retar-
dation lived in a psychiatric facility. After becoming agitated and
assaulting a staff member, he was administered 4 mg of lorazepam
and restrained in his room. Four hours later, the decedent again be-
came agitated, and an hour later he was given another 4 mg of lo-
razepam. Two hours after the second dose (and 7 h after the initial
agitation event) a change of breathing occurred, and the decedent
subsequently had cardiorespiratory arrest. He was brought to the
emergency department unresponsive with fixed and dilated pupils.
Prior medical history included Stevens-Johnson syndrome due to
carbamazepine. His maintenance medications at the time were
benztropine, clozapine, iron, and famotidine.

At autopsy, there were no physical injuries. The heart weighed
450 g (117-kg man) with slightly dilated cardiac chambers and no
atherosclerosis. The liver weighed 2305 g and was moderately
fatty. The remaining organs were unremarkable.

Toxicology detected clozapine (1.0 mg/L) in the blood.
Imipramine (�0.1 mg/kg) and clozapine (40.1 mg/kg) were de-
tected in the gastric contents. The liver was positive for clozapine
(13.6 mg/kg), imipramine (�0.1 mg/kg), and benztropine (0.5
mg/kg). Clozapine and norclozapine were detected in the urine.
Toxicological testing and re-testing did not detect lorazepam.

After a complete autopsy, the cause of death was schizophrenia
with acute agitation.

Case 3

A 44-year-old schizophrenic black man, who resided at a psy-
chiatric center, was evaluated for protracted constipation. Standard
diagnostic procedures including colonoscopy ensued without com-
plications. A small dose of meperidine was given during the proce-
dure. Within hours following colonoscopy, the man had multiple
psychotic outbursts and behaved oddly. Two attendants restrained
him. While waiting for transport, the man became unresponsive
and stopped breathing. His maintenance medications at the time
were chlorpromazine, olanzapine, benztropine, valproic acid,
clozapine, and lorazepam.

At autopsy, the external examination was unremarkable. The
heart weighed 290 g with 60% atherosclerotic stenosis of the prox-
imal and mid left anterior descending coronary artery. The aorta
showed focal fatty streaks. The lungs were normal. Focal hemor-
rhages were present along the greater curvature of the gastric mu-
cosa, and the descending colon was markedly dilated. All other in-
ternal organs were unremarkable.

Toxicology detected chlorpromazine (1.1 mg/L), benztropine
(�0.1 mg/L), haloperidol (�0.1 mg/L), and valproic acid (32
�g/mL) in the blood. Chlorpromazine (305.7 mg/kg) and benz-
tropine (1.3 mg/kg) were detected in the gastric contents. The liver
was positive for chlorpromazine (16.3 mg/kg), haloperidol (2.4
mg/kg), and olanzapine (2.3 mg/kg). Histology revealed thickened
leptomeninges, mild chronic colitis, slight thickening of cardiac
vessels without inflammation, and focal glomerulorsclerosis.

The cause of death was certified descriptively as sudden death
following colonoscopy for fecal impaction due to multiple anti-
cholinergic medications for treatment of schizophrenia.

Case 4

A 40-year-old schizophrenic white woman lived with her
brother, who last saw her alive at 6:30 a.m. At 9:30 a.m., he called
911 after finding her unresponsive on the floor of their apartment.
There were no illicit drugs or medications found at the scene, and
the apartment was not in disarray.

At autopsy, external examination revealed a 1.5 by 1 in. red-
blue contusion of the left forehead with soft tissue hemorrhage
and no underlying skull fracture. The heart weighed 320 g with
no atherosclerosis, but slight hooding of the mitral valve leaflets.
The lungs were normal. All other internal organs were unremark-
able.

Toxicology detected mesoridazine (2.0 mg/L), sulforidazine (1.2
mg/L), and thioridazine (0.6 mg/L) in the blood. Thioridazine (2.3
mg/kg), mesoridazine (12.0 mg/kg), and sulforidazine (3.5 mg/kg)
were detected in the gastric contents (�0.1 mg thioridazine in 15 g
stomach contents, 0.2 mg mesoridazine in 15 g stomach contents,
and �0.1 mg sulforidazine in 15 g stomach contents). The liver was
positive for thioridazine (9.3 mg/kg), mesoridazine (0.3 mg/kg), and
sulforidazine (3.5 mg/kg). Thioridazine, sulforidazine, and mesori-
dazine were detected in the urine. Histology revealed a small papil-
lary carcinoma of the thyroid and marked vascular congestion of the
lung, liver, and kidney. Neuropathology was unremarkable.

After complete autopsy, the cause of death was signed as a car-
diac arrhythmia of unknown etiology with chronic schizophrenia
included as a contributory condition. After review we believe this
death resulted from a cardiac arrhythmia associated with
schizophrenia.



Case 5

A 37-year-old schizophrenic black man resided at a psychiatric
facility. After becoming agitated and assaulting another patient, he
was physically restrained and secluded. Ten minutes later, he was
found unresponsive. His history included intravenous drug use and
hypertensive cardiovascular disease. His maintenance medications
at the time were haloperidol, imipramine, and benztropine.

The external examination revealed no trauma other than soft tis-
sue swelling of the left eye with small areas of hemorrhage. Scars
of intravenous drug abuse were found on the left forearm. There
was no hypertensive disease. The heart weighed 310 g (82 kg man),
the coronary arteries were unremarkable, and the kidneys were
smooth. All other internal organs were unremarkable.

Toxicology detected desipramine (0.1 mg/L) in the blood and
(0.9 mg/kg) in the liver. Histology revealed non-specific mononu-
clear lymphocytic infiltration of the periportal connective tissue of
the liver. The lungs were edematous and congested. The heart and
brain were unremarkable.

After complete autopsy, the cause of death was cardiorespiratory
arrest after a restraint procedure for schizophrenia with acute agi-
tation.

Case 6

A 54-year-old woman with schizophrenia who lived for the last
30 years in a supervised residence was found dead in her unlocked
room. She was fully clothed and was lying supine on the floor next
to her bed. She had been seen alive in her usual state of good health
4 h earlier.

At autopsy she had a small contusion on the left side of her head
without associated skull fracture, hemorrhage, or brain injury. She
had slight pulmonary emphysema, and her heart weighed 300 g and
was free of atherosclerosis. Histology was unremarkable.

Toxicology revealed benztropine (�0.1 mg/L) and olanzapine
(0.1 mg/L) in the blood. Postmortem electrolytes were within nor-
mal range.

After complete autopsy, we conclude that this death was associ-
ated with schizophrenia and that neither physical nor chemical in-
jury contributed.

Discussion

The increased mortality among schizophrenics is partly due to
the increased incidence of violent death (2,3,6,8,9). In addition, the
medical management of these patients is often complicated, requir-
ing many different drugs. Complications of therapy must also ac-
count for part of this increased mortality. The third possibility is
that the altered physiology of schizophrenia, in and of itself or in
combination with medications, can be a cause of death.

In five of the six subjects, toxicological testing revealed the pres-
ence of neuroleptic drugs. This is expected due to the chronic na-
ture of schizophrenia and the necessary long-term treatment of the
disease. We evaluated the symptoms and concentrations of these
medications in order to exclude them from contributing to the
cause of death. Two common toxic manifestations in individuals
receiving neuroleptic drugs are tardive dyskinesia and neuroleptic
malignant syndrome. These are rarely fatal or abrupt in onset.
There is nothing in the five decedent histories that reveals behavior
resembling the involuntary dyskinetic movements of tardive dysk-
inesia or the catatonic rigidity, stupor, fever, profuse sweating, and
incontinence of neuroleptic malignant syndrome (11).

Toxicological testing of Subject 2 detected 1.0 mg/L of clo-
zapine in his plasma. Clozapine is used to treat severely ill
schizophrenic patients who do not respond to the standard anti-
psychotic course of therapy. Plasma clozapine concentrations after
the standard clinical dose range from 0.06 to 1.0 mg/L. In addition,
it is recommended to parallel treatment with weekly hematological
testing due to the risk of developing agranulocytosis. In this case,
there is no evidence of lesions of the throat or other mucous mem-
branes consistent with agranululocytosis. Seizures and tardive
dyskinesia are other adverse reactions to chronic therapy and were
absent in this decedent’s history. Therefore, we conclude that
clozapine intoxication did not contribute to the agitation and ulti-
mately the death of Subject 2 (11).

Toxicological testing of Subject 3 detected 1.1 mg/L of chlor-
promazine in his plasma. Mental patients typically receive up to
2400 mg daily for the maintenance of their medical condition.
Chronic high-dose therapy often reaches serum concentrations (1 to
44 mg/L) similar to those in fatal cases; however, assessing liver
concentration can differentiate fatal and therapeutic levels. Side ef-
fects of chlorpromazine, in addition to tardive dyskinesia and neu-
roleptic malignant syndrome, include drowsiness, fainting, hy-
potension, tachycardia, tremor, dizziness, coma, and convulsions.
Subject 3 was on a 1600-mg chlorpromazine regimen. An interview
with Subject 3’s doctor did not reveal any such circumstance or ad-
verse reaction consistent with chlorpromazine overdose. In addi-
tion, Subject 3’s liver chlorpromazine concentration of 16.3 mg/kg
was significantly below the potentially fatal concentration range of
34 to 90 mg/kg. Therefore, we conclude that chlorpromazine intox-
ication did not contribute to the psychotic outbursts and ultimately
the death of Subject 3. The three other serum toxicology findings,
benztropine (�0.1 mg/L), haloperidol (�0.1 mg/L), and valproic
acid (32 �g/mL), were all within therapeutic range (11).

Psychotropic drugs can cause prolongation of the QT interval.
Thioridazine has been associated with sudden death through this
mechanism (12,13). Prolongation of the QT interval is thought to
be dose related. Subject 4 was on thioridazine. The blood concen-
tration of this drug was within therapeutic range. No EKG was
available, but would be of obvious interest to rule out prolongation
of the QT interval as the mechanism of death.

Toxicological testing of Subject 5’s serum detected 0.1 mg/L of
the antidepressant desipramine. Standard steady-state blood levels
in patients receiving chronic daily doses of desipramine have
ranged from 0.010 to 0.280 mg/L. Subject 5 is within the therapeu-
tic range (11). Similarly, benztropine and olanzapine levels of Sub-
ject 6 are within therapeutic range.

After considering the toxicological findings and demonstrating
that the subjects did not exhibit any anatomic cause of death, we in-
vestigated possible mechanisms of sudden death in schizophrenics.

In addressing the issue of natural death in schizophrenics, a log-
ical area to evaluate is the autonomic nervous system (ANS) be-
cause schizophrenics exhibit dysfunction in autonomic nervous
system activation (14). Three tests of autonomic activity have been
evaluated: Skin conductance levels (SCL), nonspecific skin con-
ductance responses (NS-SCRs), and rate of skin conductance re-
sponse-habituation. The premise behind this electrodermal re-
sponse system is that the electrical conductivity of the skin can be
measured by applying a small constant voltage across a pair of
electrodes positioned on the surface of the skin. Measurements are
taken by a continuous polygraphic tracing of the tonic skin con-
ductance level (SCL), and phasic increases in skin conductance
(skin conductance responses, SCRs) are superimposed. Because
the eccrine sweat glands are mediating these electrodermal events,
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the above three experimental parameters are useful for assessing
autonomic, or specifically, sympathetic arousal (15).

Several experiments have described, with some exceptions, not
only autonomic aberrations, but also cardiac deviations in
schizophrenics after a drug-free period. These experiments detail, in
comparison to the general population, the higher tonic levels of au-
tonomic arousal under resting conditions, a reduced ANS response
to stress, a slow habituation of electrodermal orienting responses
(ORs) to stimulation, and an increased resting heart rate (14).

Over the decades, Zahn et al. have documented electrodermal
skin data for a diverse range of schizophrenics. In his 1981 study,
Zahn evaluated 46 acute schizophrenics against a control group of
118 subjects. Detailing resting base levels of interest, Zahn con-
cluded, “The schizophrenic group had a significantly higher resting
HR (83.9 vs. 76.0) and lower HR variability (3.61 vs. 4.47) than the
controls—suggestive of mild tachycardia. Schizophrenics also
showed a higher frequency of spontaneous SCRs (2.98 vs. 1.73).”
However, it is worth noting that base SCLs of the control group
(19.95 vs. 17.60) were greater than the schizophrenic group. In as-
sessing habituation, Zahn took the relative measure of responsivity
for each subject and concluded “schizophrenic women showed a
marked deficit in habituation, while the evidence for the men is more
equivocal.” Zahn thus asserts that the results of his 1981 study “pro-
vide evidence that acute schizophrenic patients exhibit marked dif-
ference in ANS functioning compared with normal controls” (14).

In subsequent studies, Zahn et al. (1997) evaluated autonomic
abnormalities in 21 childhood-onset schizophrenic patients using
similar indicators as in 1981 and showed similar results (16).

In a comprehensive review, Dawson and Nuecheterlein (1984)
presented the outcome of ten previous electrodermal studies and
observed that six/ten studies resulted in a higher skin conductance
level among schizophrenic patients, suggesting an increased basal
sympathetic arousal (17). Later Dawson et al. (1994) also com-
pared electrodermal data among 20 schizophrenic patients to 20
controls. Dawson concluded “tonic electrodermal activation be-
came abnormally high during a psychotic state, which suggests that
schizophrenic psychotic states are accompanied by elevated sym-
pathetic nervous system activation” (17).

In his 1977 article, Zahn reviews the link between autonomic
functioning and individuals with a genetic risk for developing
schizophrenia. Although some studies cite electrodermal data that
are consistent with autonomic dysfunction, these findings were not
reliably replicated. Therefore, Zahn concludes that no characteris-
tic of ANS functioning is firmly involved in a predisposition for
schizophrenia (18).

In 1998, Jansen et al. compared the cortisol response to a psy-
chosocial stressor in schizophrenic and control populations. Their
findings support the idea that schizophrenics have altered psycho-
logical and biological adaptation mechanisms (19). Other studies
also support the finding that schizophrenics exhibit altered auto-
nomic functioning (20–22).

The autonomic irregularities in schizophrenics provide a mech-
anism by which schizophrenia can produce sudden death. The eti-
ology of such mechanisms in a given instance can be inferred by
the autopsy exclusion of other physical and toxicological causes,
but no functional derangement can be measured directly by a struc-
turally based procedure on a dead patient. Therefore, our con-
tention that schizophrenia per se is a potentially lethal disorder
rests upon the evaluation of fatalities with a positive medical his-
tory of schizophrenia and the exclusion of other causes. The inter-
action of these autonomic irregularities with psychotropic medica-
tions may be of great importance and must be further evaluated.

Acknowledgments

We would like to thank Dr. Robert Cancro, Chairman of Psychi-
atry, New York University School of Medicine, and Dr. Rama Rao,
Assistant Professor of Clinical Surgery (Emergency Medicine) and
Forensic Medicine, New York University School of Medicine for
many helpful discussions and suggestions and critically reviewing
the manuscript.

References

1. Association AP. Diagnostic and statistical manual of mental disorders.
4th ed. Washington, DC, 1994.

2. Allenbeck P, Wistedt B. Mortality in schizophrenia. A ten-year follow-
up based on the Stockholm County inpatient register. Arch Gen Psychi-
atry 1986;43:650–3.

3. Allenbeck P. Schizophrenia: a life-shortening disease. Schizophr Bull
1989;15:81–9.

4. Tsuang MT, Woolson RF. Mortality in patients with schizophrenia, ma-
nia, depression and surgical conditions. A comparison with general pop-
ulation mortality. Br J Psychiatry 1977;130:162–6.

5. Mortensen PB, Juel K. Mortality and causes of death in schizophrenic
patients in Denmark. Acta Psychiatr Scand 1990;81:372–7.

6. Black DW, Fisher R. Mortality in DSM-IIIR schizophrenia. Schizophr
Res 1992;7:109–16.

7. Chute D, Grove C, Rajasekhara B, Smialek JE. Schizophrenia and sud-
den death: a medical examiner case study. Am J Forensic Med Pathol
1999;20:131–5.

8. Mortensen PB, Juel K. Mortality and causes of death in first admitted
schizophrenic patients. Br J Psychiatry 1993;163:183–9.

9. Simpson JC, Tsuang MT. Mortality among patients with schizophrenia.
Schizophr Bull 1996;22:485–99.

10. Herrman HE, Baldwin JA, Christie D. A record-linkage study of mortal-
ity and general hospital discharge in patients diagnosed as schizophrenic.
Psychol Med 1983;13:581–93.

11. Baselt R. Disposition of toxic drugs and chemicals in man. 5th ed. Davis,
CA: Biomedical Publications, 2000.

12. Hollister LE. Sudden death during treatment with phenothiazine deriva-
tives. JAMA 1965;192:1035–8.

13. Whyman A. Phenothiazine death: an unusual case report. J Nerv Ment
Dis 1976;163:214–7.

14. Zahn TP, Carpenter WT, Jr., McGlashan TH. Autonomic nervous sys-
tem activity in acute schizophrenia: I. method and comparison with nor-
mal controls. Arch Gen Psychiatry 1981;38:251–8.

15. Dawson ME, Nuechterlein KH. Psychophysiological dysfunctions in the
developmental course of schizophrenic disorders. Schizophr Bull
1984;10:204–32.

16. Zahn TP, Jacobsen LK, Gordon CT, McKenna K, Frazier JA, Rapoport
JL. Autonomic nervous system markers of psychopathology in child-
hood-onset schizophrenia. Arch Gen Psychiatry 1997;54:904–12.

17. Dawson ME, Nuechterlein KH, Schell AM, Gitlin M, Ventura J. Auto-
nomic abnormalities in schizophrenia. State or trait indicators? Arch Gen
Psychiatry 1994;51:813–24.

18. Zahn TP. Autonomic nervous system characteristics possibly related 
to a genetic predisposition to schizophrenia. Schizophr Bull 1977;3:
49–60.

19. Jansen LM, Gispen-de Wied CC, Gademan PJ, De Jonge RC, van der
Linden JA, Kahn RS. Blunted cortisol response to a psychosocial stres-
sor in schizophrenia. Schizophr Res 1998;33:87–94.

20. Depue RA, Fowles DC. Electrodermal activity as an index of arousal in
schizophrenics. Psychol Bull 1973;79:233–8.

21. DeWolfe AS, Youkilis HD, Konieczny JA. Psychophysiological corre-
lates of responsiveness in schizophrenia. J Consult Clin Psychol
1975;43:192–7.

22. Olbrich R, Kirsch P, Pfeiffer H, Mussgay L. Patterns of recovery of au-
tonomic dysfunctions and neurocognitive deficits in schizophrenics after
acute psychotic episodes. J Abnorm Psychol 2001;110:142–50.

Additional information and reprint requests:
Barbara A. Sampson, M.D., Ph.D.
Office of Chief Medical Examiner of the City of New York
520 First Ave.
New York, NY 10016
E-mail: basampson@yahoo.com


