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Background: Research on antipsychotics and early mortality in schizophrenia has arisen

from Western countries and results show that mortality from natural causes is obviously

increased in schizophrenia. China, differs largely from Western countries in health and social

welfare systems, and Asian patients are more susceptible to side-effects and might require

less antipsychotics than their Western counterparts. We, therefore, investigated the associa-

tion between antipsychotic use and increased mortality from natural causes among patients

with schizophrenia in China.

Methods: We conducted a population-based nested case–control study using patients’ hardcopy

archives obtained from the SevereMental HealthDisorder Systems of Chengdu between January 1,

2006 and December 31, 2013. We identified all schizophrenic patients aged 18–65 years who died

of natural causes in 2013 (N=157), and their age- and gender-matched controls (N=444).

Results: Antipsychotic use was more frequent in controls than in cases (59.9% vs 32.5%).

Risk of death decreased significantly in those receiving antipsychotic monotherapy (adjusted

odds ratio=0.27, 95% CI=0.16–0.46) and antipsychotic polypharmacy (adjusted odds

ratio=0.29, 95% CI=0.12–0.70) than antipsychotic-free patients. Compared with monother-

apy, antipsychotic-free treatment was associated with prominently increased mortality

(adjusted odds ratio=3.64, 95% CI=2.18–6.08). When stratified by age and gender, the results

remained unchanged.

Conclusion: Antipsychotic monotherapy significantly decreased mortality from natural

causes in schizophrenic patients while antipsychotic polypharmacy did not contribute to

the excess mortality and deserves further clarification. We need to improve the physical

health of schizophrenic patients and promote health education among community mental

health staff and primary caregivers.
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Introduction
Schizophrenia, a chronic and debilitating disorder with a lifetime prevalence of

nearly 1%,1 is characterized by positive, negative, cognitive, and affective symp-

toms, and may arise from neurodevelopmental and neurodegenerative pathophysio-

logic processes.2,3 Patients with schizophrenia have a life expectancy about 10–20

years shorter than the general population,4 hence the name “a life-shortening

disease”.5 Nevertheless, causes of schizophrenia have not been fully understood.

Although suicide accounts for about 30% of the total excess mortality, approxi-

mately two-thirds of the excess mortality among patients with schizophrenia result

from natural causes such as cardiovascular disease, obesity-related cancer, diabetes,

and chronic obstructive pulmonary disease.6,7 Underlying mechanisms that might
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explain the excess mortality of natural causes in patients

with schizophrenia compared with the general population

include unhealthy lifestyles, such as smoking, drinking,

substance abuse, physical inactivity, and antipsychotics

use.8–10 The efficacy of antipsychotic drugs has been

established over the past half-century for the treatment of

acute episodes (National Institute for Clinical Excellence,

2009), and for maintenance treatment by substantially

reducing the risk of relapse.11,12 For people with schizo-

phrenia, long-term antipsychotic use is usually accompa-

nied by adverse effects such as weight gain, metabolic

syndrome, diabetes, and ischemic heart disease, demon-

strating their important role in increased mortality.

The relationship between cumulative antipsychotic

exposure and mortality among patients with schizophrenia

has been heatedly debated during the past decade.

Nevertheless, whether long-term use is tied to either

increased or decreased mortality remains unknown. To

our knowledge, only one systematic review suggested

that long-term exposure to antipsychotics might be asso-

ciated with increased mortality, making it urgent to con-

duct more rigorously designed prospective studies.13

Minna Torniainen et al, reviewed that the cumulative

antipsychotic exposure displays a U-shaped curve for

overall mortality, and that the highest risk of death was

observed among patients with schizophrenia who had no

antipsychotic use. Their study, however, did not control for

the effect of concomitant psychotropic medications.

Tiihonen et al, reported that long-term use of antipsycho-

tics was associated with a 15–40% lower mortality than no

antipsychotic use, especially for clozapine,4,14 but residual

biases including health behavior, general health status,

quality of life, and economic and lifestyle factors were

not eliminated. What is more, survival bias, which is

crucially important, has not been addressed in most pre-

vious studies on cumulative antipsychotic exposure. As for

current antipsychotic use associated with mortality, some

previous prospective cohort studies on patients with schi-

zophrenia, which were fairly large and representative,

showed similar results of a lower mortality among those

with current antipsychotic use than those without.4,15–19

Nevertheless, such association identified may not necessa-

rily mean causality because those studies were observa-

tional, which led to potential selection bias. Thus, the

putative role of antipsychotic use in the excess mortality

of schizophrenic patients and how much schizophrenia

per se contributes to the risk of death remain largely

unidentified.

Treatment optimization for patients with schizophrenia

has historically been a challenge. Current guidelines for

the pharmacological treatment of schizophrenia recom-

mend antipsychotic monotherapy; however, the use of

a combination of antipsychotics (polypharmacy) is

a widely applied clinical practice. Some previous studies

reviewed that antipsychotic polypharmacy remains preva-

lent in the UK, and that it was prescribed to 38% of all

psychiatric inpatients and 16% of those with schizophrenia

living in the community.20,21 However, concomitant use of

more than one antipsychotic should be avoided in general

practice owing to scarce evidence of increased efficacy

and to a higher risk for adverse effects22-24 such as weight

gain, metabolic syndrome, diabetes, and ischemic heart

disease, some of which are even life-threatening.25 To

investigate the possible association between antipsychotics

and mortality from natural causes, we conducted the pre-

sent study on schizophrenic patients identified from the

Severe Mental Health Disorder System of Chengdu,

Sichuan Province, China.

Materials and methods
Data source
We proceeded to a population-based nested case–control

study through the Severe Mental Health Disorder

Administration (referred to as the System thereafter) of

Chengdu, Sichuan Province, which includes all severe

schizophrenic patients in Chengdu. The administration

assigned a civil registration number that is unique to

every Chengdu citizen at birth or immigration. These

archives encompass civil registration number, date of

admission, lifestyle factors (smoking and alcohol

intake), geographic location, current and past somatic

comorbidities (cancer, diabetes, cardiovascular disease,

respiratory disease, cerebrovascular disease), primary

family caregivers (mostly parents, spouses, or adult

children), education, profession, vital status (dead,

alive), date of death, psychotropic pharmacological

treatments, and the sociodemographic and clinical vari-

ables such as diagnostic codes. All diseases were diag-

nosed on the basis of physical examination, findings of

the screening phase, and medical history and symptoms,

and coded according to the World Health Organization

International Classification of Diseases, the Tenth

Revision (ICD-10). All admissions to the severe mental

health disorder system have been registered from 2006

onwards. Ethical approval was obtained from the West
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China Hospital Ethics Committee of Sichuan University

and was conducted in accordance with the latest version

of the Helsinki Declaration (line 96–98).

Study population
We identified from the System all patients aged 18–65

years as of January 1, 2013 with a registered diagnosis

of schizophrenia and without any other mental health dis-

order diagnoses (ICD-10: F20) during the study period

between January 1, 2006 and December 31, 2013. Both

main and auxiliary diagnoses were encompassed.

Selection of cases and controls
We identified all patients from the study population who

died between January 1, and December 31, 2013. The

manner of death was identified from death certificates

which are written generally by ordinary physicians, or by

forensic specialists if death is sudden or crime is sus-

pected. Cases included were defined as patients who died

of natural causes. Patients who died of suicide, homicide,

or an accident or patients for whom the manner of death

was unknown were excluded.

To improve efficiency and reduce the number of required

patients, we aimed to select three age- and gender-matched

controls per case from the study population. Controls had to

be alive at the date of death of the respective cases, and this

date was designated as the index date.

Exposure definition
We defined current drug use as at least one prescription

filled within 90 days before the date of death or the index

date. Patients were excluded if their records of psychotro-

pic pharmacological treatments were unknown or if their

hardcopy archives were missing. Antipsychotics were

classified into typical and atypical agents. Antipsychotic

monotherapy was defined as filling of at least one pre-

scription for a single antipsychotic within 90 days prior to

the date of death or the index date. Antipsychotic poly-

pharmacy was defined as filling of at least one prescription

for two or more different antipsychotics during the 90 days

before the date of death or the index date. At the same

time, we also assessed psychotropic co-medication during

the 90 days prior to death or the index date: current use of

benzodiazepines, benzhexol, and antiepileptics.

Statistical analysis
Chi-square test and independent samples t-test were used

for comparison between groups. The variables were

dichotomized after exclusion of the “Don’t know”

answers. Conditional logistic regression was used to cal-

culate crude and adjusted odds ratios (ORs) and 95%

confidence intervals (CIs) of the association between anti-

psychotic use and natural death compared with no anti-

psychotics use. Then, the same method was used to

calculate crude and adjusted ORs and 95% CIs of the

association between antipsychotic polypharmacy and nat-

ural death compared with antipsychotic monotherapy as it

represented the recommended therapy regimen.

A univariate analysis including all potential confounders

was performed. A multivariable analysis was then per-

formed including all variables with p values <0.10 in

univariate analysis in the final model. Statistical signifi-

cance was defined as a p-value <0.05. To investigate

effect-measure modification, we stratified our analyses by

gender and age. All analyses were performed using Stata/

SE14.0 for Windows.

Results
Sample characteristics
We identified 601 patients who were aged 18–65 years,

diagnosed as schizophrenia and having no any other psy-

chotic disorders, and were registered in the system from

2006 onwards. Of the 601 patients, 157 died between

January 1 and December 31, 2013, and 444 matched con-

trols (1–3 per case) meeting the inclusion criteria were also

identified. Patient characteristics are shown in Figure 1 and

Table 1. About two-thirds of cases and controls were male,

and nearly 80% were between 40 and 65 years old.

Antipsychotic use was more common in controls than in

cases (59.9% vs 32.5%), especially antipsychotic monother-

apy (47.1% vs 26.1%). No obvious difference was found

between cases and controls with regard to the pattern of

typical (11.6% vs 18.6%) and atypical antipsychotics use

(16.3% vs 37.9%).

Antipsychotics and mortality
Results of both the crude and adjusted conditional logistic

regression analyses of the whole population are summar-

ized (Table 2). Crude estimates for antipsychotics showed

that compared with antipsychotic-free patients, the risk of

mortality decreased significantly for antipsychotic mono-

therapy (p<0.001) and antipsychotic polypharmacy

(p<0.01), even after adjusting for the variables in the

final model. Besides, crude estimates for antipsychotics

revealed that compared with antipsychotic monotherapy
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patients, the risk of death increased significantly in anti-

psychotic-free patients group (p<0.001); but no such dif-

ference was observed between antipsychotic monotherapy

and antipsychotic polypharmacy even after adjusting for

the variables in the final model.

Subgroup analysis
When stratifying by gender and age, the result was in line

with the whole population indicating that the treatment

effect of antipsychotics is better than antipsychotic-free;

and antipsychotic polypharmacy did not contribute to the

excess mortality (Table 3).

Discussion
In this population-based nested case–control study invol-

ving 601 patients with schizophrenia, we found the risk of

mortality decreased significantly for antipsychotics use,

especially antipsychotic monotherapy; and antipsychotics

polypharmacy did not contribute to the excess mortality.

Antipsychotics
Our results showed a considerably decreased risk of nat-

ural death in schizophrenic patients with antipsychotics

use. This finding was confirmed by some previous

reports;4,15–18 however, contradictory findings have been

reported by others. Two long-term prospective analyses of

premature mortality in schizophrenia suggested that risk

for death in schizophrenia was increased with the intro-

duction of antipsychotics.26,27 A systematic review sug-

gested that long-term exposure to antipsychotics may be

linked to increased mortality, while underlining that more

rigorously designed, prospective studies are urgently

needed.13 Jones et al, also reported that the use of anti-

psychotic agents was associated with increased risk of all-

cause and cardiac mortality, whilst patients treated with

olanzapine were found to be at increased risk of cardiac

mortality vs psychiatric nonusers.28

Antipsychotic polypharmacy
Literature on the association of mortality and antipsychotic

polypharmacy is inconclusive.9 In the present study, we

found no increased risk of natural death in schizophrenia

patients receiving antipsychotic polypharmacy. This finding

goes in line with some previous reports.17 However, contra-

dictory findings on the association of mortality and antipsy-

chotics have been reported. Joukamaa et al, reported that the

risk of death increased if the patients were taking more than

one neuroleptic drug, that is, a 2.5-fold increased risk of

natural death per antipsychotic agent added to the treatment

regimens.29 Waddington et al, found that receiving antipsy-

chotics polypharmacy was associated with an increased risk

of natural death (relative risk=2.46, 95% CIs=1.10–5.47) in

a prospective, 10-year follow-up of 88 people with

schizophrenia.30 Hollis et al, reported an increased risk of

all-cause mortality in patients receiving antipsychotic poly-

pharmacy (OR=5.32, 95% CIs=3.49–8.10).31 In a study con-

ducted in France, the mortality among patients with chronic

schizophrenia was associated with the dosage of

neuroleptics.32 Among patients with schizophrenia, however,

the correlation between antipsychotic exposure and overall

mortality is not always linear. Compared with age- and

gender-matched controls from the general population, the

highest overall mortality was observed among patients with

no antipsychotic exposure (hazard ratio [HR] =6.3, 95%

CIs=5.5–7.3), followed by high exposure group (HR =5.7,

5.2–6.2), low exposure group (HR =4.1, 3.6–4.6), and mod-

erate exposure group (HR =4.0, 3.7–4.4).16

As for the efficacy of antipsychotic polypharmacy and

monotherapy, Essock et al, found that switching from poly-

pharmacy to monotherapy was followed by treatment discon-

tinuation more often and more quickly than polypharmacy

was continued. However, two-thirds of patients succeeded in

switching from polypharmacy to monotherapy and experi-

enced a loss in body mass index without worsening of

B Controls Cases

1130

1 24 105

309

C
0

1

Controls Cases

150

7 45

399

A

Controls

Cases

0%

Number of concomitant antipsychotics

50%

0 1 ≥2

100%

Figure 1 Clinical characteristics of the 601 patients with schizophrenia.

Notes: (A) The number of concomitant antipsychotics use in the case and control

group (0: no antipsychotic use; 1: monotherapy; 2: 2 or 2 more antipsychotic use).

(B) The patient number of comorbidity in the case and control group (0: no

comorbidity; 1: have comorbidity). (C) The patient number of benzhexol use in

the case and control group (0: no benzhexol use; 1: benzhexol use).
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Table 1 Demographic and clinical characteristics of cases and controls

Characteristics Cases (N=157) N (%) Controls (N=444) N (%) p-value

Gender 0.941

Male 102 (65.0) 287 (64.6)

Female 55 (35.0) 157 (35.4)

Age (years) 0.583

18–29 7 (4.5) 9 (2.0)

30–39 14 (8.9) 37 (8.3)

40–49 38 (24.2) 117 (26.4)

50–59 57 (36.3) 162 (36.5)

60–65 41 (26.1) 119 (26.8)

Mean age（year） 51.7 52.3 0.442

Number of concomitant antipsychotics 0.001

0 106 (67.5) 178 (40.1)

1 41 (26.1) 209 (47.1)

≥2 10 (6.4) 57 (12.8)

Antiepileptics 0.444

Yes 7 (4.5) 14 (3.2)

No 150 (95.5) 430 (96.8)

Benzhexol 0.030

Yes 7 (4.5) 45 (10.1)

No 150 (95.5) 399 (89.9)

Benzodiazepine 0.620

Yes 9(5.7) 21 (4.7)

No 148(94.3) 423 (95.3)

Smokinga 0.637

Yes 35 (22.3) 109 (24.5)

No 118 (75.2) 331 (74.5)

Alcohol intakea 0.421

Yes 35 (22.3) 88 (19.8)

No 117 (74.5) 353 (79.5)

Comorbiditya 0.060

Yes 24 (15.3) 105 (23.6)

No 113 (72.0) 309 (69.6)

Marital statusa 0.588

Married 100 (63.7) 299 (67.3)

Single 50 (31.8) 134 (30.2)

Professiona 0.641

Farmer 112 (71.3) 319 (71.8)

Other 40 (25.5) 103 (23.2)

Education (years)a 0.467

0 37 (23.6) 120 (27.0)

≤9 101 (64.3) 281 (63.3)

>9 12(7.6) 24 (5.4)

Primary family caregiversa 0.865

First class relative 102 (65.0) 293 (66.0)

Other 49 (31.2) 136 (30.6)

(Continued)
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symptom control or increase in hospitalizations.24 In one small

open label study in which 47 individuals switched to mono-

therapy, 10 (23%) worsened significantly, but 24 (55%)

remained stable and 10 (23%) improved.33 These results sup-

port the reasonableness of prescribing guidelines encouraging

trials of antipsychotic monotherapy for individuals receiving

antipsychotic polypharmacy, with the caveat that patients

should be free to return to polypharmacy if an adequate trial

on antipsychotic monotherapy proves unsatisfactory.

Nevertheless, a naturalistic study conducted in Hungary indi-

cates the superiority of monotherapy over polypharmacy

for second generation antipsychotics in terms of all-cause

Table 1 (Continued).

Characteristics Cases (N=157) N (%) Controls (N=444) N (%) p-value

Family historya 0.704

Positive 5 (3.2) 17 (3.8)

Negative 151 (96.2) 422 (95.0)

Note: aThe sample size does not correspond to 601 due to the presence of missing data.

Table 2 Odds ratio of the association between mortality from natural causes and medication

Group comparison Crude OR 95% CI p-value Adjusted OR 95% CI p-value

1 vs 0 0.28 0.18–0.45 0.000 0.27 0.16–0.46 0.000

2 vs 0 0.27 0.13–0.58 0.001 0.29 0.12–0.70 0.005

0 vs 1 3.56 2.25–5.64 0.000 3.64 2.18–6.08 0.000

2 vs 1 0.97 0.44–2.11 0.930 1.07 0.46–2.53 0.871

Notes: Adjusted for covariates in the final model of whole population (antipsychotics concomitant categories, comorbidity, and benzhexol); 0: no antipsychotic use; 1:

monotherapy; 2: 2 or 2 more antipsychotic use.

Abbreviations: OR, odds ratio; CI, confidence interval.

Table 3 Odds ratio of the association between mortality from natural causes and medication, stratified by gender, age, and year

Group comparison Crude OR 95% CI p-value Adjusted OR 95%CI p-value

1 vs 0 0.41a 0.24–0.71a 0.002 0.42a 0.23–0.77a 0.005

0.13b 0.06–0.32b 0.000 0.11b 0.04–0.30b 0.000

0.11c 0.04–0.33c 0.000 0.06c 0.01–0.27c 0.000

0.10d 0.03–0.34d 0.000 0.09d 0.02–0.34d 0.000

2 vs 0 0.31a 0.13–0.77a 0.012 0.33a 0.11–0.95a 0.041

0.23b 0.06–0.89b 0.034 0.22b 0.05–0.97b 0.046

0.12c 0.02–0.68c 0.016 0.05c 0.00–0.70c 0.025

0.13d 0.01–1.12d 0.063 0.08d 0.01–1.43d 0.087

0 vs 1 2.43a 1.40–4.21a 0.002 2.39a 1.30–4.39a 0.005

7.50b 3.17–17.74b 0.000 9.45b 3.35–26.63b 0.000

8.79c 3.07–25.12c 0.000 15.89c 3.68–68.58c 0.000

9.61d 2.96–31.18d 0.000 11.70d 2.97–46.03d 0.000

2 vs 1 0.76a 0.30–1.90a 0.553 0.79a 0.28–2.23a 0.651

1.74b 0.40–7.61b 0.463 2.09b 0.44–9.77b 0.351

1.08c 0.19–6.03c 0.927 0.87c 0.07–10.43c 0.914

1.23d 0.13–11.73d 0.857 0.99d 0.08–12.94d 0.997

Notes: aAdjusted for covariates in the final model of male (antipsychotics concomitant categories, comorbidity, and benzhexol). bAdjusted for covariates in the final model of

female (antipsychotics concomitant categories, comorbidity, and benzhexol). cAdjusted for covariates in the final model during 40–49 years (antipsychotics concomitant

categories, comorbidity, and benzhexol). dAdjusted for covariates in the final model during 60–65 years (antipsychotics concomitant categories, comorbidity, and benzhexol); 0:

no antipsychotic use; 1: monotherapy; 2: 2 or 2 more antipsychotic use.

Abbreviations: OR, odds ratio; CI, confidence interval.
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treatment discontinuation in schizophrenia, and polypharmacy

was associated with a significantly lower likelihood of mor-

tality and hospitalizations.34

Antipsychotic polypharmacy as a widely used prescrip-

tion pattern in clinical practice may be explained by the lack

of response to a single antipsychotic or the severity of the

illness. Taken together, antipsychotic polypharmacy fortu-

nately does not seem to shorten life spans of our patients in

the observational study. Yet, we still intend to design a long-

term prospective follow-up study in the future.

Strengths and limitations
The present study has quite a number of notable strengths.

First, the study has a relatively large sample, as opposed to

existing cohort counterparts, which has given it a big

statistical power. Second, recall bias was avoided thanks

to the comparatively complete registration of all filled

prescriptions, which enabled us to assess the entire drug

use pattern for all participants and to determine drug

exposure immediately after death. Third, we excluded

unnatural death and unknown manners of death, thus elim-

inating suicide as a potential confounder. Fourth, potential

bias was further minimized as we adjusted for demo-

graphic and clinical variables, and adjusted for lifestyle

factors (smoking and alcohol intake), which were potential

risk factors for mortality of schizophrenia. Last but not the

least essential, the present study is the first of its kind

studying the Chinese population. To our knowledge,

research on the association between antipsychotics and

early mortality in schizophrenia has primarily derived

from Western countries. China, however, differs largely

from most Western countries in health and social welfare

systems, and Asian patients are more susceptible to side-

effects and might require less antipsychotic medication

than their Western counterparts.35,36 This implies that the

association between mortality and antipsychotic use for

Western patients with schizophrenia may not be general-

ized to the Chinese population directly.

Despite these significant findings, however, our study

still has some limitations. One is that we were unable to

adjust precisely for all variables, which are known

potential risk factors regarding mortality in

schizophrenia,6,37 such as the general physical condition

of patients. Although the government offers free physi-

cal examination, many patients with schizophrenia did

not take the physical examination. This may be attrib-

uted to their low adherence as some of them are physi-

cally inactive and are reluctant to go to hospital or to

the stigma of mental illness felt by themselves and their

family. In addition, many psychiatrists have limited

opportunity to exercise and consolidate the patients’

physical skills, thus unable to provide them with satis-

factory physical assessments.38 Second, we could not

ensure that antipsychotics were taken by the patients

as prescribed because the monitoring over health educa-

tion by community mental health staff is poor.39 A lot of

primary caregivers could not fulfill their duty such as

medicine management, hospital visit, financial help, and

daily activities as they should have due to low socio-

economic position, absence or inadequacy of profes-

sional medical knowledge and skills, time, and

money.40 Third, we did not use the 30-item Positive

and Negative Syndrome Scale to evaluate the severity

of schizophrenia although it is the most widely used

measure of illness severity and its total score is the

gold standard primary efficacy measure in acute treat-

ment studies of schizophrenia. Finally, we did not

include long-stay patients in that exposure during this

period is immeasurable because no prescription could be

obtained during hospitalization.

Conclusion
In conclusion, antipsychotic monotherapy remains the

optimal choice and in accordance with the guidelines;

and antipsychotic polypharmacy did not cause excess mor-

tality from natural causes in patients with schizophrenia.

Nevertheless, antipsychotic polypharmacy should be used

with caution and only when necessary because it lacks

evidence of superior safety and increases costs and occur-

rence of side-effects. In addition, we need to improve

physical health of patients with schizophrenia and further

promote community health education among mental health

workers and primary caregivers.
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