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Objective The aim of the study is to review the absolute and relative impacts of the major causes for premature mortality
among patients with schizophrenia.

Data sources We reviewed published articles on causes of mortality in the general population as well as among
patients with schizophrenia.

Study selection We selected articles which published total and cause-specific mortality rates.

Data extraction We reviewed the causes of mortality and their risk factors.

Data synthesis The average life expectancy of the general population is 76 years (72 years in men, 80 years in
women), whereas the corresponding figure is 61 years (57 years in men, 65 years in women) among patients with
schizophrenia. Thus, patients with schizophrenia have approximately a 20% reduced life expectancy compared with the
general population. Although patients with schizophrenia are 10 to 20 times more likely than the general population to
commit suicide, more than two thirds of patients with schizophrenia, compared with approximately one-half in the general
population, die of coronary heart disease (CHD). The chief risk factors for this excess risk of death are cigarette smoking,
obesity leading to dyslipidemia, insulin resistance and diabetes, and hypertension.

Conclusions The chief cause of excess premature mortality among patients with schizophrenia is CHD, caused mainly
by their adverse risk factor profile. Because patients with schizophrenia have less access to medical care, consume less
medical care, and are less compliant with their regimens, the choice of antipsychotic drug regimens that do not further
adversely affect their risk factor for CHD is a major clinical and public health challenge among patients with schizophrenia.
(Am Heart J 2005;150:1115-21.)
Coronary heart disease (CHD) is far and away the

leading cause of mortality in most developed countries,

accounting for N1 in 3 total deaths. During the 21st

century, CHD will remain the leading cause of death in

developed countries, will become the leading cause of

death in developing countries, and therefore, will

emerge as the leading cause of death in the world. In the

general US population, there are numerous large
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prospective cohort studies which quantitate the rela-

tionship of various major risk factors with subsequent

incidence of and mortality from CHD.1,2

Schizophrenia occurs in approximately 1% of the

world’s population, including approximately 3 million in

the US. Despite the relatively high and uniform preva-

lence of schizophrenia, prospective data are sparse

regarding the relationship of various major risk factors

with subsequent incidence of and mortality from CHD.

For these and other reasons, little attention has been

given to the high frequency of CHD in patients with

schizophrenia by generalists, specialists in other fields,

or cardiovascular specialists. In this article, we describe

the rates of death from CHD in the general population,

as well as their major risk factors, to inform generalists as

well as specialists in other fields of their relative and

absolute importance. We also examine the high rates of

death from CHD and their major risk factors among

patients with schizophrenia for the cardiovascular

specialist. Finally, for all health care providers, we

emphasize the crucial importance for patients with

http://www.fda.gov/ohrms/dockets/ac/00/backgrd/3619b1a.pdf


Table I. Life expectancy and absolute risks of death in the
general population and among patients with schizophrenia

General
population

Patients with
schizophrenia

Life expectancy (y) 76 (72 men and
80 women)

61 (57 men and
65 women)

Absolute risks of death
Suicide (%) 1 10
CHD (%) 33 50-75
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schizophrenia of particular antipsychotic drug regimens

that do not adversely affect their already high prevalence

of major risk factors for CHD.

Mortality among patients
with schizophrenia

Whereas the average life expectancy in the general

population of the United States is approximately

76 years (72 years in men and 80 years in women),1

that among patients with schizophrenia is approxi-

mately 20% shorter or 61 years (57 years in men and

65 years in women).3,4 This significantly lower life

expectancy for patients with schizophrenia is caused

primarily by CHD and also by other etiologies,

principally suicide.5 With respect to suicide, approxi-

mately 50% of patients with schizophrenia attempt

take their own lives and approximately 10% succeed—

a 10-fold higher relative risk than in the general

population.6 In contrast, the relative risk of CHD

among patients with schizophrenia is perhaps 2-fold

higher than the general population. Nonetheless,

because suicides occur in approximately 10% and CHD

among perhaps 50% to 75% of patients with schizo-

phrenia, there are more deaths attributable to CHD

than suicide. This situation is analogous to cigarette

smoking and lung cancer where the relative risk is 20,

and smoking and CHD where the relative risk is 2.

Because there are so many more deaths in the general

population attributable to CHD than lung cancer, if

smoking were abolished, there would be more CHD

deaths than lung cancer deaths prevented.7

In a meta-analysis based on data since 1990, death rates

from CHD were 90% higher in patients with schizo-

phrenia than among the general population.4 In another

recent analysis,8 patients with schizophrenia were twice

as likely to die of CHD than the general population.

Furthermore, when patients with schizophrenia have

major CHD events such as acute myocardial infarction,

they are significantly less likely to receive the standard of

care received by the general population.9,10 Table I

summarizes the mortality data just reviewed.

Typical antipsychotic drugs, in particular haloperidol,

are effective but cause a high frequency of troublesome
and even embarrassing side effects to patients with

schizophrenia. These side effects are principally extra-

pyramidal symptoms and tardive dyskinesias. The advent

of atypical antipsychotic drugs was a major advance in

patients with schizophrenia, in part, because of their far

lower risks for extrapyramidal symptoms and tardive

dyskinesias. With respect to the Positive And Negative

Syndrome Scale, the atypicals have superior efficacy in

treating negative symptoms, improving mood and

cognition, as well as preventing relapse. These include

thioridazine, olanzapine, quetiapine, risperidone, as well

as ziprasidone and, most recently, aripiprazole. Some

but not all atypical antipsychotic drugs also cause

adverse effects on risk factors for CHD including weight

gain and a wide range of metabolic abnormalities.11

These side effects should be particularly worrisome to

health care providers because patients with schizo-

phrenia already have far higher risks of CHD than the

general population.
Major risk factors for CHD in the
general population and among patients
with schizophrenia

Major risk factors for CHD, including cigarette smok-

ing, blood cholesterol, hypertension, obesity, and dia-

betes mellitus, are more common among patients with

schizophrenia than in the general population. In the

general population, patients often prefer prescription of

pills to proscription of harmful lifestyles. Among

patients with schizophrenia, compliance with pill taking

is difficult to achieve, including their antipsychotic drug

regimen. Thus, emphasis on the prescription of anti-

psychotic drugs of proven benefit which do not

adversely affect the major risk factors for CHD assumes

great clinical and public health importance.

Cigarette smoking
In the general US population, cigarette smoking is the

leading avoidable cause of all premature death,11 as well

as mortality from cancer. In the general population of the

United States, approximately 25% are current cigarette

smokers compared with approximately 75% among

patients with schizophrenia. Furthermore, patients with

schizophrenia have great difficulty with smoking cessa-

tion in the short term and with smoking avoidance in the

long term.12 In addition, patients with schizophrenia

tend to smoke more cigarettes daily than smokers in the

general population. Thus, patients with schizophrenia

are at markedly increased risk because amount currently

smoked is the major risk factor for CHD.

Blood cholesterol
In most general populations in developed countries,

elevated blood cholesterol is the leading avoidable cause



Table II. Changes in fasting lipids in a randomized trial

Lipids (mg/dL) Ziprasidone Risperidone Olanzapine Quetiapine Thioridazine Haloperidol

Total cholesterol
N 34 28 27 29 31 29
Median baseline 197.5 204.0 201.0 196.0 186.0 193.0
Median change �14.5T �3.0 4.0 5.0 21.0T �22.0T
Median % change �7.5y �1.6 2.1 2.4 13.7y �11.5T
LDL cholesterol
N 33 25 26 28 29 29
Median baseline 122.0 125.0 128.0 117.0 121.0 121.0
Median change �11.0 9.0 1.5 �0.5 20.0T �14.0T
Median % change �8.5 6.5 1.1 �0.3 18.6T �10.5T
HDL cholesterol
N 34 27 27 29 30 29
Median baseline 43.5 41.0 44.0 45.0 41.0 43.0
Median change 0.0 �2.0 �2.0 �3.0 1.5 �3.0y
Median % change 0 �4.9 �4.6 �8.6 3.0 �6.0z
Triglycerides
N 34 28 27 29 31 29
Median baseline 141.0 158.0 148.0 124.0 120.0 118.0
Median change �37.0T �17.0 43.0T 25.0T 9.0 �18.0y
Median % change �28.0T �6.7 31.0T 18.3T 7.9 �18.0y
Total cholesterol/HDL ratio
N 34 27 27 29 30 29
Median baseline 4.31 5.43 5.14 4.42 4.61 4.26
Median change �0.33y 0.31 0.28 0.48y 0.41y �0.22z
Median % change �7.5y 5.9z 5.4z 10.8y 12.4T �7.0z

Wilcoxon signed rank test on change from baseline values versus 0 and percent change from baseline values versus 0.
Reprinted from: http://www.fda.gov/ohrms/dockets/ac/00/backgrd/3619b1a.pdf (accessed on August 25, 2004).
TP b .001.
yP b .01.
zP b .05.
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of premature death from CHD.1,2 The United States

National Cholesterol Education Program (NCEP-III)13

Adult Treatment Panel recommends statins as the drug

of choice in the treatment and prevention of CHD

because of their statistically significant and clinically

important beneficial effects on myocardial infarction,

stroke, and cardiovascular death.14 Despite a large and

persuasive totality of evidence, it has been estimated

that the NCEP-III guidelines are being achieved by 18%

of patients in secondary prevention and approximately

37% in primary prevention.15

Patients with schizophrenia are likely to have

higher levels and receive less treatment for elevated

blood cholesterol. Specifically, patients with schizo-

phrenia and elevated blood cholesterol levels are

prescribed statins at approximately 25% of the rate

in the general population.16 Furthermore, some but

not all atypical antipsychotic drugs increase total and

low-density lipoprotein (LDL) cholesterol as well as

triglycerides and decrease high-density lipoprotein

(HDL) cholesterol,17,18 all of which increase risks of

CHD.1,2 For example, patients treated with certain

atypical antipsychotic drugs experience increases in

cholesterol of approximately 20 mg/dL13 which are

even greater in certain subgroups.17 Table II shows

changes in fasting lipids from a randomized trial of
6 antipsychotic drugs (5 atypicals and 1 typical) over

a 1-year follow-up.

Hypertension
In the United States and most developed countries,

hypertension affects approximately 15% of the general

population1,2 and perhaps 19% of patients with schizo-

phrenia,19 in large measure because of obesity.20 Meta-

analyses of randomized trials of drug therapies for

hypertension21,22 have demonstrated statistically signif-

icant and clinically important reductions of 42% in

stroke and 16% in CHD. Patients with schizophrenia

tend to be more obese than the general population, a

condition exacerbated by the excessive weight gain that

accompanies treatment with certain atypical antipsy-

chotic drugs.23 In addition, among patients with

schizophrenia, their high rates of noncompliance with

antipsychotic medications imply similar poor compli-

ance with drugs of proven benefit for the treatment of

hypertension, hence making it difficult for their health

care providers to achieve the Joint National Commission

VII guidelines for treatment of hypertension.24

Obesity
Obesity is a leading avoidable cause of all cancer and

CHD deaths and also causes metabolic syndrome, a



Table III. Weight gain in kilograms for various anti-
psychotic drugs

Clozapine Olanzapine

Wirshing et al44T 6.9 F 0.8y 6.8 F 1.0
Meyer30z 5.3-6.3 6.8-11.8
Czobor et al29§ 4.2 F 4.7Ob 5.4 F 4.6Ty

Risperidone Quetiapine
Wirshing et al44T 5.0 F 0.6 –
Meyer30z 2.0-2.3 2.77-5.6
Czobor et al29§ 2.3 F 2.8O# –

Ziprasidone Haloperidol
Wirshing et al44T – 3.7 F 0.6
Meyer30z 0.23 –
Czobor et al29§ – 0.2 F 0.2

Reprinted from Lean et al.31

TMaximal weight gain F SE. Maximal weight gains were adjusted by controlling for
age, treatment duration, and initial body weight. These weight gains occurred over
treatment periods of 24 to 73 months, and the corrected values are adjusted for
duration of treatment. The expected weight gain for the normal population not
receiving antipsychotic drugs over this period would be approximately 2 to 3 kg. For
clozapine, weight gain ceased at 25 months, compared with 21 months for
olanzapine, 15 months for risperidone, and 18 months for haloperidol. Patients in
this study were counseled about diet and exercise and were referred to a clinical
nutritionist if their weights increased by N4.5 kg.
yP V .01 vs haloperidol (pairwise comparison, controlled for age, treatment
duration, and initial weight).
zRange of weight gain over 1 year (6 months for ziprasidone).
§Mean weight gain F SD after 14 weeks’ treatment.
OP b .05 vs baseline.
bP b .05 vs haloperidol.
#No significant difference from haloperidol.
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constellation which includes hypertension, dyslipide-

mia, and insulin resistance, leading to diabetes.1,2 In a

large prospective study of US female nurses, after

controlling for confounding by cigarette smoking,

there was a linear relationship between obesity and

death from CHD25 for those with a body mass index

(BMI = weight in kilograms divided by height squared

in meters) from approximately 19 to 26. For those

with a BMI of z27, the linear relationship was even

more steep.26

In the United States, 27% of the general population

and 42% of patients with schizophrenia have a BMI of

z27.27 The higher prevalence of obesity in patients with

schizophrenia can be attributed in part to the disease,

and also to the weight gain resulting from atypical

antipsychotic drugs.23,28-31 Based on projections from

the Framingham Heart Study data, some atypical anti-

psychotic drugs could, in theory, result in an additional

416 deaths per 100000 over 10 years27 for those with

baseline BMIs of z27 who also gain an additional 10 kg

(22 lb). Table III shows the average weight gain

associated with antipsychotic drugs (5 atypical and

1 typical) based on a review of published articles by

Lean and Pajonk.31 The largest increases of almost 7 kg

(approximately 15 lb) are for clozapine and olanzapine

which are with lesser increases for risperidone and

quetiapine. In these data, ziprasidone was weight-

neutral, and haloperidol, a typical antipsychotic, caused

a weight gain of almost 4 kg (8 lb).

Diabetes mellitus
Diabetes increases the risk of CHD by 2- to 3-fold in

men and 3- to 6-fold in women.1,2 In the general

population, as well as among patients with schizophre-

nia, most of diabetes cases are caused by obesity, which

is also associated with dyslipidemia and hypertension.

The diabetic patient requires strict management of both

dyslipidemia using NCEP-III guidelines32 and hyperten-

sion using Joint National Commission VII guidelines.24 In

addition, the recently published American Diabetes

Association guidelines for management of adult-onset

diabetes recommend drug therapy and/or therapeutic

lifestyle changes and encourage regular physical activity.

Finally, it is increasingly recognized that managing

diabetic patients requires strict attention to all of their

risk factors for CHD.33

Among patients with schizophrenia, diabetes is esti-

mated to be 1.5 to 2-fold greater than the general

population.34 These data reflect rates in the early 1990s,

so the current figures are likely to be even higher.

Furthermore, most but not all atypical antipsychotic

drugs are associated with weight gain, increased insulin

levels,13,23,35 and insulin resistance,13,36 and some

directly increase the risk of diabetes. In a recent study,

olanzapine was associated with a significant 5.8 times

higher risk of diabetes compared with those not taking
antipsychotics and a 4.2 times higher risk compared

with patients taking typical antipsychotic drugs.37 The

relationship of the various atypical antipsychotic drugs

with diabetes, as complied by Lean and Pajonk,31 is

shown in Table IV.

Discussion
Among patients with schizophrenia, there is an

enormous clinical and public health burden of CHD

which is chiefly responsible for their reduced life

expectancy. Although greater emphasis on treatment

including favorable modification of risk factors is

important, efforts aimed at the primary prevention of

unfavorable risk factors assume even greater importance

in patients with schizophrenia. The treatment and

prevention strategies should include encouraging

healthy lifestyles, smoking cessation, appropriate diets

and levels of activity, and integrating medical services, as

well as screening and treatment.38 In the general

population, individuals tend to prefer prescription of

pills to proscription of harmful lifestyles. For example,

the NCEP Adult Treatment Panel III guidelines suggest

that theoretically, 35% reductions in LDL cholesterol

are attainable with therapeutic lifestyle changes, but in

practice, only approximately 5% are achieved. Despite



Table IV. Atypical antipsychotic drugs and diabetes

Date
introduced

Reports of diabetes
(by January 2002)

Reported cases
of ketoacidosis

Diabetes resolved
when drug stopped

or switch

Diabetes improved
when drug stopped

or switchedT

Clozapine 1989y 26 10 81T 10 (5)
Risperidone 1994 3 1z 3 –
Olanzapine 1996 21 8 10 7 (3)
Quetiapine 1998 2 1 1 1
Ziprasidone 2001 0 0 – –

Reprinted from Lean et al.31 Data were compiled from surveys45-48 plus other case reports found in Medline using the search terms bdiabetesQ and bantipsychotic,Q bclozapine,Q
bolanzapine,Q bquetiapine,Q brisperidone,Q or bziprasidoneQ published between January 1999 and January 2002.49-58 Data in parentheses indicate cases where the dose of
antipsychotic was reduced and/or diabetes was controlled with drugs and/or diet.
TIn one of these patients, diabetes resolved completely but recurred when clozapine was restarted and did not resolve when clozapine was subsequently stopped.
yReintroduced with safeguards to detect potential agranulocytosis.
zPatient was HIV-positive and taking a protease inhibitor concomitantly with risperidone; protease inhibitors are known to cause diabetes.
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the theoretical benefits of such lifestyle modifications,

there are few, if any, strategies that have been effective

for modification of cardiovascular risk in patients with

schizophrenia. Specifically, although the cigarette

smoking rates in the general population have decreased

from N50% to b25%, the corresponding figure among

patients with schizophrenia is N70%. These consider-

ations emphasize the importance of choosing antipsy-

chotic drug regimens that do not adversely affect

cardiovascular risk. Furthermore, many drugs pre-

scribed for patients with schizophrenia also are

prescribed for patients with other mental disorders. All

health care providers who prescribe these drugs need

to understand both the benefits and risks of particular

antipsychotic drugs. These difficult circumstances also

emphasize the crucial importance of the role of the

cardiologist in collaboration with both the mental

health professional and the primary health care pro-

vider in the care of the patient with schizophrenia. As

with the general population, minimizing troubling side

effects and educating patients with schizophrenia

about the role of the medications prescribed,39 as well

as encouraging frequent reassurances and involvement

of family members or friends, may help facilitate the

goals of the health care team.

In descriptive and analytical epidemiological studies40

as well as in a large-scale randomized trial of secondary

prevention,41 omega-3 fatty acids were shown to reduce

risks of CHD. Interestingly, patients with schizophrenia

have lower-than-average levels of omega-3 fatty acids.42

Further research is necessary to define the potential

clinical relevance of this finding to their increased risks

of CHD.

In conclusion, lifestyle modifications are crucial to

reduce risk factors for CHD in the general population as

well as among patients with schizophrenia who are at

even higher risks. This situation is exacerbated by a

number of barriers such as lack of compliance with their

antipsychotic drug regimens, which occurs in z50%
patients with schizophrenia at some time during their

illness.39 Additional barriers include lack of seeking

medical care, even during acute cardiovascular syn-

dromes, and receiving suboptimal cardiovascular care as

patients with schizophrenia tend to be offered less

cardiovascular procedures and also tend to attend health

care facilities that may not offer such modalities.

All of the above considerations lead to unsuccessful

modification of cardiovascular risk factors including

cigarette smoking, obesity, lipids, and diabetes. Some

effective atypical antipsychotic drugs such as olanzapine,

clozapine, quetiapine, and risperidone cause significant

weight gain in contrast to ziprasidone. In addition,

dyslipidemia and insulin resistance, leading to diabetes,

have been reported. Furthermore, patients with schizo-

phrenia switched from olanzapine to ziprasidone expe-

rience significant weight loss.43 Consequently, what is

paramount for health care providers treating patients

with schizophrenia is the prescription of antipsychotic

drug regimens that are less likely to adversely affect

major risk factors for CHD such as ziprasidone.38
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