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ABSTRACT

Objective: Patients with schizophrenia have higher morbidity and mortality rates than the general popula-

tion and a shorter life expectancy. While increased plasma triglyceride levels constitute a risk factor for car-

diovascular diseases, metabolic disturbances are seen in patients with schizophrenia and in those on antipsy-

chotics. This study assessed the triglyceride levels of patients with schizophrenia who were administered an-

tipsychotic monotherapy in various treatment settings as a post-hoc analysis of a previous nationwide sur-

vey.

Methods: The final study population comprised 2416 inpatients and 1159 outpatients selected using ques-

tionnaire surveys were administered at facilities within the Japan Psychiatric Hospitals Association. Analysis

of covariance was performed to compare the triglyceride levels among the three antipsychotic groups: olan-

zapine, risperidone or aripiprazole.

Results: The triglyceride levels of inpatients were significantly different among the three antipsychotic

groups after adjusting for body mass index, age, sex and chlorpromazine-equivalent dosage. In the post-hoc

analysis, inpatient triglyceride levels were significantly higher in the olanzapine group (106.5 ± 61.8 mg/

dL) than the risperidone group (97.1 ± 50.4 mg/dL). In contrast to inpatient hospitalisations, outpatient set-

tings may mask the antipsychotic treatment effects on triglyceride levels.

Conclusions: Triglyceride levels differ based on the type of antipsychotic treatment in inpatients but not

outpatients.
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INTRODUCTION

Patients with schizophrenia have higher morbidity

and mortality rates compared with the general

population and a life expectancy that is approxi-

mately 20% shorter [1]. They also have an in-

creased prevalence of cardiometabolic risk factors,

such as obesity, dyslipidaemia and diabetes [2].

High plasma triglyceride levels are a risk factor for

cardiovascular diseases in the general population [3,

4]. Previous studies have attributed the metabolic

disturbances associated with schizophrenia to poor

lifestyle choices, such as a sedentary lifestyle,

smoking, poor diet, prolonged stress, use of an-

tipsychotic drugs and genetic susceptibility [5].

Recently, a meta-analysis reported higher triglyc-

eride levels in patients with antipsychotic-naïve

schizophrenia compared with controls [6]. Another

study reported that antipsychotic-treated patients

had significantly higher levels of triglycerides com-

pared with drug-naïve, first-episode patients and

healthy subjects [7]. In a previous study that evalu-

ated the relationship between antipsychotics and tri-

glyceride levels in patients with schizophrenia, clo-

zapine or olanzapine was each found to be associ-

ated with increased triglyceride levels [8, 9].

Serum lipid levels are affected by other confound-

ing lifestyle factors that are unrelated to smoking,

such as exercise and alcohol intake. Smoking hab-

its, diet and exercise habits differ between inpatient

and outpatient settings. Generally, triglyceride levels

are susceptible to diet. The results of previous re-

ports on the effects of antipsychotics on triglyceride

levels may not be consistent because many such

studies used subjects who were outpatients and

their diet was not controlled. However, in Japan,

the diets of hospitalised schizophrenic patients are

controlled to some extent. In addition, there is often

no smoking in the hospital environment; as such,

the effect of smoking on triglyceride levels may be

small in hospitalised patients. Therefore, it is im-

portant to investigate the effects of antipsychotics

on triglyceride levels in hospitalised patients as this

has not been previously studied. However, since

schizophrenic patients are also treated in outpatient

settings, it is important to investigate the compara-

tive effects of antipsychotics on triglycerides levels

in outpatient and inpatient settings.

In Japan, there are approximately 795,000 people

with schizophrenia. The majority of such patients

are treated in hospitals within the Japan Psychiatric

Hospitals Association. To assist patients with

schizophrenia, a joint project between the Japanese

Society of Clinical Neuropsychopharmacology and

the Japan Psychiatric Hospitals Association was

formed in 2012. A large-scale investigation of the

prevalence of metabolic syndrome with schizophre-

nia was previously conducted [10]. In this study,

we investigated the effects of antipsychotic mono-

therapy on triglyceride levels in Japanese patients

with schizophrenia in different treatment settings by

hospitalisation or outpatient analyses as a post-hoc

analysis of a previous nationwide survey.

SUBJECTS and METHODS

Participants
This study was a post-hoc analysis of a previous

survey [10]. Of the 23,116 subjects in the original

survey, only those who received monotherapy with

olanzapine, risperidone, or aripiprazole were in-

cluded in the present study. Olanzapine, risperi-

done, and aripiprazole have different pharmacologi-

cal profiles, and differences in metabolic side ef-

fects have been reported in previous studies. There-

fore, we extracted and studied these three drugs.

The original sample included 15,461 inpatients and

7655 outpatients who were diagnosed with schizo-

phrenia on the basis of the International Statistical

Classification of Diseases and Related Health Prob-

lems version 10 [11] or the Fourth edition of the

Diagnostic and Statistical Manual of Mental Disor-

ders [12]. The study protocol and informed consent

procedure were approved by the Ethics Committee

of the Japan Psychiatric Hospitals Association in

accordance with the Declaration of Helsinki. All

participants gave written informed consent before

all study procedures.

The original questionnaire survey was conducted

between January 2012 and July 2014. For the cur-

rent study, we excluded the following patients:

those aged below 20 years; patients whose sex,

body mass index (BMI) and triglyceride data were

not recorded and patients medicated with either

multiple antipsychotics or drugs other than olanzap-

ine, risperidone or aripiprazole. Using these criteria,

3575 individuals were finally included in the study.
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Table　1.　Comparison of triglyceride levels and clinical characteristics be-

tween outpatients and inpatients

Inpatients 

(n = 2416)

Outpatients 

(n = 1159)
p value

Age years  61.7 ± 12.9  51.9 ± 13.8 < 0.001

Female (male) n 1228 (1188) 530 (629) 0.004

BMI kg/m2  22.1 ± 4.0  25.3 ± 4.7 < 0.001

Triglyceride levels mg/dL 100.9 ± 56.2 140.9 ± 99.5 < 0.001

CP-equivalent dosage of current AAP mg 479.0 ± 285.8 435.0 ± 263.1 < 0.001

Antipsychotic agent < 0.001

Olanzapine n  864 378

Risperidone n 1155 528

Aripiprazole n  397 253

Concomitant drugs

Benzodiazepines n   45  22 0.941

Mood stabilizer n   54  12 0.107

Antidepressant n    8   3 0.759

Data are presented as the mean ± standard deviation of the number of subjects.

Age, BMI, triglyceride levels, and the CP-equivalent dosage of current AAP were com-

pared between the outpatients and inpatients. The Chi-square test was used to compare 

differences in sex, types of antipsychotic agent and concomitant drugs.

BMI: body mass index; CP: chlorpromazine; AAP: atypical antipsychotic.

Assessments
A brief questionnaire was created to assess demo-

graphic data (age and sex) and triglyceride levels

after reviewing the relevant literature and guide-

lines. Body weight and height were measured and

the BMI was calculated as weight (kg)/height

squared (m
2

). Triglyceride levels were measured by

standard analytical techniques in fasting.

Statistical Analyses
The demographic and clinical variables were ex-

pressed as the mean ± standard deviation. To com-

pare the clinical characteristics between the outpa-

tients and inpatients, the t-test was used for con-

tinuous variables and the Chi-square test was used

for categorical variables. Analysis of covariance

was carried out with BMI, age, sex and

chlorpromazine-equivalent dosage of current atypi-

cal antipsychotics as confounding variables for in-

patients and outpatients to compare triglyceride lev-

els among the three antipsychotic groups (olanzap-

ine, risperidone, or aripiprazole). Post-hoc analyses

were performed using the Bonferroni method. The

threshold for significance was set at p < 0.05. SPSS

Statistics 24 for Mac OS (IBM Japan, Tokyo, Ja-

pan) was used for statistical analyses.

RESULTS

A total of 2416 inpatients and 1159 outpatients

with schizophrenia met the inclusion/exclusion cri-

teria for participation in this study and were in-

cluded in our analyses. All the participants were

Japanese, with a mean age of 58.4 ± 14.1 years

and a mean BMI of 23.2 ± 4.5 kg/m
2

. For the

overall participants, significant differences in age,

sex, BMI, triglyceride levels, chlorpromazine-

equivalent dosage of current atypical antipsychotics

and antipsychotic medication were found among

the inpatients and outpatients (Table 1). The inpa-

tients were older than the outpatients (p < 0.001)

(Table 1). The BMI and triglyceride levels in the

inpatients were lower compared to that of the out-

patients (p < 0.001) (Table 1). Chlorpromazine-

equivalent dosages of current atypical antipsychot-

ics in the inpatients were higher than those of the

outpatients (p < 0.001). Concomitant drugs for anti-

depressants, mood stabilizers and benzodiazepines

did not differ in distribution (Table 1).

The triglyceride levels of the inpatients were sig-

nificantly different among the three antipsychotic

groups (p < 0.001) after adjusting for BMI, age,

sex and chlorpromazine-equivalent dosage of cur-

rent atypical antipsychotics (Table 2). For post-hoc

analysis of triglyceride levels in inpatients among

the groups, triglyceride levels were significantly

higher in the olanzapine group (106.5 ± 61.8 mg/

dL) than in the risperidone group (97.1 ± 50.4 mg/

dL) (p < 0.001) (Table 2). The triglyceride levels in
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Table　2.　Comparison of triglyceride levels of inpatients in the three antipsychotic groups

Olanzapine 

(n = 864)

Risperidone 

(n = 1155)

Aripiprazole 

(n = 397)
p value Post-hoc test (p value)

Triglyceride level mg/dL 106.5 ± 61.8 97.1 ± 50.4 99.8 ± 58.7 < 0.001 Olanzapine > risperidone (< 0.001)

Data are shown as mean ± standard deviation of number of the subjects.

Analysis of covariance among the three antipsychotics was performed for triglyceride levels, with age, sex, body mass 

index and CP-equivalent dosage of current AAP as confounding variables.

Post-hoc analyses were performed using the Bonferroni method.

the outpatients were not significantly different

among the groups (Supplemental table).

DISCUSSION

Our study showed that the schizophrenic inpatients

had significant differences in triglyceride levels

based on the type of antipsychotic treatment. How-

ever, the outpatients showed no differences in tri-

glyceride levels.

Regarding the effects of antipsychotic treatment on

triglyceride levels, a previous sequence symmetry

analysis using data from health insurance claims re-

ported that olanzapine was significantly associated

with an increased risk of hyperlipidaemia (adjusted

sequence ratio, 1.56; 95% confidence interval, 1.25-

1.95) [13]. A case-control analysis was performed

on patients with schizophrenia using pharmacy and

claims data [14]. That study reported that patients

with schizophrenia who were treated with clozap-

ine, olanzapine, or risperidone, but not aripiprazole,

showed an increased incidence of hyperlipidaemia

compared with patients who were not treated with

an antipsychotic agent. In a randomised study of

112 patients with first-episode schizophrenia, fast-

ing triglyceride levels were significantly increased

in patients who were treated with clozapine or

olanzapine [9]. Olanzapine was also associated with

increased triglycerides levels in the CATIE study

[8]. Consistent with these studies, we found that tri-

glyceride levels in hospitalised, olanzapine-treated

patients were higher than those in patients who

were treated with risperidone. However, we found

no differences in triglyceride levels between olan-

zapine and aripiprazole in inpatients. There was

possibility that aripiprazole may have been pre-

scribed for patients who need to be aware of meta-

bolic problems in general clinical settings. The rea-

son why the no differences between olanzapine and

aripiprazole on triglyceride levels might be that this

study was an observational study and antipsychotics

are not randomly assigned for study participants.

we also found that the outpatients did not show any

differences in triglyceride levels among the three

antipsychotic groups.

BMI and triglyceride levels are positively correlated

in the general population. Li et al. [15] reported

that the prevalence of obesity was approximately

two times higher in female patients with chronic

schizophrenia compared with male patients. Their

study used the stepwise multiple regression to de-

termine which factors contributed to obesity in

male and female patients. They found that type 2

diabetes mellitus and triglyceride levels were sig-

nificantly associated with obesity in female patients

but only triglyceride levels were associated with

obesity in male patients. Lipid metabolism is

thought to be regulated by sex hormones. Indeed,

plasma triglyceride levels during fasting and fed

conditions are lower in premenopausal women than

in age-matched men in the general population [16].

The effects of menstruation on triglyceride levels

were not evaluated in this study. Several studies

have investigated the relationship between sex and

triglyceride levels in schizophrenia. In patients with

first-episode schizophrenia, triglyceride levels were

higher in men compared with women who were be-

ing treated with clozapine or olanzapine [17]. Simi-

larly, higher triglyceride levels were observed in

male patients with first-episode schizophrenia com-

pared with female patients [18]. In our study, a dif-

ference in triglyceride levels between antipsychotics

was shown by analysis of variance with adjustment

of factors such as sex and BMI. However, because

the association between sex hormones and triglyc-

eride levels was not examined in this study, further

investigation is required.

A previous meta-analysis reported that drug-naïve

patients with schizophrenia showed higher triglyc-

eride levels than control subjects [6]. However, an-

other study reported that antipsychotic-treated pa-

tients had significantly higher triglyceride levels

compared with drug-naïve, first-episode patients
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and normal subjects [7]. A further study reported

that triglyceride levels did not differ between drug-

naïve patients, drug-free patients, siblings, or con-

trols [19]. The current study only included subjects

who were treated with antipsychotics. Therefore,

we did not investigate the direct effects of schizo-

phrenia on triglyceride levels. Future studies should

include control subjects within the different treat-

ment environments to provide a better understand-

ing of the effects of antipsychotic treatment on tri-

glyceride levels.

In the current study, triglyceride levels in the outpa-

tients were higher than what were observed in the

inpatients, though there were no differences due to

the choice of antipsychotics in the outpatients (Ta-

ble 1, Supplemental table). The system for psychi-

atric treatment in Japan is different from that of

other countries because Japan has more psychiatric

hospitals than any other OECD country [20]. In-

deed, the current study included more inpatients

than outpatients. The average length of stay in a

psychiatric bed in Japan is long [21], which is

thought to be longer than the length of stay in other

countries. Notably, a previous study by our group

reported that differences in high-density lipoprotein

cholesterol could be detected in obese schizo-

phrenic inpatients but not in obese outpatients [22].

Concomitant drugs for antidepressants, mood stabi-

lizers and benzodiazepines did not differ in distri-

bution in this study. Regarding the combination of

antipsychotics with mood stabilizers, Meltzer HY et

al. reported triglyceride levels of the augmentation

with valproic acid. Significantly higher triglyceride

levels were observed with olanzapine plus valproic

acid compared with olanzapine without valproic

acid. Risperidone plus valproic acid and risperidone

without valproic acid groups did not differ signifi-

cantly with respect to triglyceride levels. The olan-

zapine plus valproic acid group had significantly

higher triglyceride values than the risperidone plus

valproic acid group [23]. We conducted additional

analysis on triglyceride levels between antipsychot-

ics without concomitant of mood stabilizers, benzo-

diazepines and antidepressants. Results of signifi-

cant difference of triglyceride among the three an-

tipsychotic groups in inpatients, post-hoc analysis

of triglyceride levels in inpatients among the groups

and no significant difference among the group in

outpatients was not changed (additional analysis

data was not shown).

In the inpatient setting, diet is more strictly con-

trolled and patients are more likely to adhere to

recommended medical treatment. Additionally,

many hospitals prohibit smoking. In contrast, diet

and exercise are irregular and patients are less

likely to adhere to recommended medical treatment

in the outpatient setting. In the current study, we

did not assess factors, such as smoking, diet and

exercise, which are known to affect plasma triglyc-

erides levels. However, differences in treatment en-

vironments could reasonably be assumed to affect

these factors, and consequently, triglyceride levels.

Indeed, no differences were observed in terms of

the choice of antipsychotics in the outpatients in

this study. This could be ascribed to the masking

effect of the treatment environment in outpatient

settings.

The present study has several limitations. First, an-

tipsychotic treatments were not administered ran-

domly; hence, a bias in prescription may have oc-

curred. Second, this study was a post-hoc analysis

of a larger dataset and had a post-hoc design.

Therefore, there was a possibility of type I error.

Our findings should be confirmed in other well-

designed clinical studies before firm conclusions

can be drawn. Third, this study did not include a

comparison with unmedicated patients with schizo-

phrenia or healthy controls. Fourth, we did not

evaluate the effect of smoking, duration of medica-

tion and other medical conditions that have been

shown to affect triglyceride levels. Fifth, we did not

assess psychiatric symptoms or severity using the

Brief Psychiatric Rating Scale, Positive and Nega-

tive Symptom Scale or Clinical Global Impressions

in this study. Psychiatric symptoms might be re-

lated to body weight, physical activity, or antipsy-

chotic drugs. Finally, the causal relationship be-

tween antipsychotics and triglyceride levels could

not be indicated as this study was a cross-sectional

observational study. Although there might be a rela-

tionship between antipsychotics and triglyceride

levels from other prospective studies, it is meaning-

ful to detect significant differences in large samples,

though the observed effect is small in this study.

CONCLUSION

In conclusion, this study shows that triglyceride

levels differ based on antipsychotic treatment in the

inpatient, but not outpatient. However, because this

study is an observational data derived from a na-

tionwide study, further study was needed such as a
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randomised control trial on antipsychotics, specifi-

cally designed to evaluate long-term metabolic ef-

fects.
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Supplemental　Table.　Comparison of triglyceride levels of outpatients in the three 

antipsychotic groups

Olanzapine 

(n = 378)

Risperidone 

(n = 528)

Aripiprazole 

(n = 253)
p value

Post-hoc test 

(p value)

Triglyceride level mg/dL 141.0 ± 96.7 138.3 ± 96.5 146.2 ± 109.6 0.183

Data are shown as mean ± standard deviation of the number of subjects.

Analysis of covariance among the three antipsychotics was performed for triglyceride levels, with 

age, sex, body mass index and CP-equivalent dosage of current AAP as confounding variables.


