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Abstract

The long-term effects of atypicals may include weight gain, insulin resistance, and 
hyperglycemia. The objective of this study is to determine the incidence of metabolic syndrome 
associated with the use of atypical antipsychotics, whether used alone or in combination 
therapy. This study was conducted in Palu, Madani Hospital, and Anutapura Hospital. This 
study used a prospective cross-sectional design with a sample of 40 outpatient participants 
who received atypical antipsychotics clozapine, olanzapine, and risperidone either singly 
or in combination therapy at least 3 months. Data analysis used IBM SPSS version 29 with 
chi-square significance p <0.05. Blood samples and blood pressure measurements were 
taken from the patient to determine the presence of metabolic syndrome. Determination of 
metabolic syndrome if there are at least 3 out of 5 criteria: body mass index (BMI) ≥25 kg/
m², blood pressure ≥130/85 mmHg, triglycerides ≥150 mg/dL, HDL ≤40 mg/dL, and fasting 
blood glucose ≥110 mg/dL. Demographic variables based on gender were dominated by 
males at (58%), based on age, dominated by the adult group (77.5%), based on education 
at the high school level (40%), private sector employment (48%), and unmarried status 
(78%). Based on data analysis, the administration of single drugs risperidone, clozapine, 
and olanzapine showed no significant difference with a p-value of 0.062 > 0.05 regarding the 
incidence of metabolic syndrome. The combination group also produced similar data with a 
p-value of 0.071 > 0.05. The use of other medications was found to be most prevalent with 
antimuscarinic trihexyphenidyl (THP) (29.6%) and the benzodiazepine diazepam (22.2%). 
The use of atypical antipsychotics does not have a significant impact on the side effects of 
metabolic syndrome with a p-value of 0.062 > 0.05 in the single group, and p= 0.071 > 0.05 
in the combination group. Recommendation for future research, for the medication usage 
criteria, to use only the atypical antipsychotics olanzapine or clozapine.
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Introduction
Schizophrenia is a mental disorder that results 
in physiological dysfunction in individuals, 
both in personal and social contexts1. The 
Indonesian Health Profile presented by the 
Indonesian Health Survey (SKI) in 2023 
showed that the incidence of schizophrenia 
in Indonesia reached 315,621. This incidence 
spread across all provinces in Indonesia, 
with the highest rate in the province of DI 
Yogyakarta at 9.3%, followed by the province 
of Central Java at 6.5% and West Sulawesi at 
5.9%2.

The management of schizophrenia therapy 
uses both typical and atypical antipsychotics. 
Typical antipsychotics are the first generation, 
while atypical antipsychotics are the second 
generation. The difference between these two 
classes of antipsychotic drugs lies in their side 
effects3,4. Atypical antipsychotics are more 
frequently used because they can significantly 
reduce both positive and negative symptoms 
and have a lower risk of extrapyramidal 
syndrome (EPS)5.

However, the long-term effects of using 
this medication include metabolic changes 
such as weight gain, insulin resistance, and 
hyperglycemia 6. Research conducted by Morrel 
et al concluded that atypical antipsychotics 
are associated with adverse metabolic side 
effects7. Atypical antipsychotics, particularly 
olanzapine, have higher efficacy compared to 
other atypical drugs. However, it is necessary 
to consider the side effects produced, such as 
weight gain and metabolic issues8. 

Research on the incidence of metabolic 
syndrome in the combination therapy of 
risperidone and clozapine has been conducted 
by al Farizi. The results of the study showed 
a significant relationship with BMI values9. 
However, in that study, the measurement of 
metabolic syndrome only used 3 criteria, 

namely body mass index (BMI) and blood 
pressure (systolic and diastolic). In this study, 
the researcher focuses on the side effects of 
metabolic syndrome by measuring 5 criteria 
of metabolic syndrome according to WHO 
criteria cited from the Ministry of Health in 
relation to the use of atypical antipsychotics, 
whether alone or in combination, so that 
medical practitioners can be more aware 
and cautious in administering atypical 
antipsychotics10.

Based on the above description, the researcher 
was interested in conducting a study on 
adverse events/side effects of metabolic 
syndrome from atypical antipsychotic 
therapy, particularly on the use of clozapine, 
olanzapine, and risperidone, whether alone 
or in combination therapy, in schizophrenia 
patients at outpatient clinics in hospitals in the 
city of Palu. 

Method
This study was conducted at two hospitals 
in Palu, Central Sulawesi Province: Madani 
Hospital and Anutapura Hospital, over 
two months from June to July 2024. This 
research is presented with 3 variables, namely 
demographic variables, metabolic syndrome 
characteristic variables, and atypical 
antipsychotic usage variables concerning 
the incidence of metabolic syndrome. The 
demographic variables include: age, gender, 
education, occupation, and marital status. The 
metabolic syndrome characteristic variables 
include blood tests to see triglyceride, high 
density lipoprotein (HDL), and fasting glucose 
levels, as well as BMI and blood pressure 
measurements. 

The variable of atypical antipsychotic usage 
concerning the incidence of metabolic 
syndrome presents a statistical analysis of 
atypical antipsychotic usage concerning 
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the incidence of metabolic syndrome. This 
research method was conducted prospectively 
and cross-sectionally, with sample selection 
meeting the inclusion criteria, including: 
adult patients aged >18 years diagnosed with 
schizophrenia, family members of patients 
who are willing and sign the informed consent, 
outpatients receiving atypical antipsychotics 
clozapine, olanzapine, and risperidone in 
single and combination therapy for <3 months11 

and a maximum of 1 year. The exclusion 
criteria include: patients who have changed 
medication within <3 months, patients who 
experience relapse and are uncooperative 
during blood sampling, and patients who have 
consumed antihypertensive, diabetes mellitus 
(DM), and cholesterol medications before 
using atypical antipsychotics. 

Sample calculation
Every day, the average number of schizophrenia 
patient visits was 40–50 patients at Madani 
Hospital and 10–20 patients at Anutapura 
Hospital, Palu. However, the majority were 
just family members who came to pick up 
the medication, unless there were other 
complaints that made the patient come and 
consult directly with the doctor. This was what 
made it difficult for researchers to obtain more 
significant number of patients.
The determination of the sample size in 
this study used the Taro Yamane formula as 
follows12:

Description:
n = Number of sample
N = Total known population
d = Precision set

In this study, the error tolerance was 10%. So, 
the calculation based on the formula above 
was:

n = 39,75 rounded up to 40 samples

Determination of Metabolic Syndrome
If there are at least 3 out of 5 criteria, pre-
metabolic syndrome has at least 2 out of 
5 criteria, and the nonmetabolic syndrome 
group, there is an increase of 1 or no increase in 
all metabolic syndrome criteria as follows13,14 

•	 BMI ≥30kg/ m2, 
•	 Blood pressure ≥130/85 mmHg, 
•	 Triglycerides ≥150 mg/dL, 
•	 HDL ≤40 mg/dL, and
•	 Fasting blood glucose ≥110 mg/dL.

Blood samples were taken during the 
examination of triglycerides, HDL, and fasting 
blood glucose. Meanwhile, the measurement 
of BMI value was done by measuring the 
patient's weight (in kilograms) divided by the 
square of the patient's height (in meters)15. A 
BMI value <18.5 was defined as underweight, 
18.5–22.9 as normal weight, 25–29.9 as 
overweight, and above 30 as obesity. Blood 
pressure measurement was conducted using 
a sphygmomanometer. High blood pressure 
or hypertension is defined as a systolic blood 
pressure ≥140 mmHg and a diastolic blood 
pressure ≥90 mmHg16–18.

Data analysis
Patient examination data were analyzed by 
using IBM SPSS version 29. Univariate 
analysis was used to assess and describe the 
data on weight, height, BMI, triglycerides, 
and fasting glucose in relation to the use of 
atypical antipsychotics. Bivariate analysis 
was used to examine the relationship between 
metabolic syndrome categories and the use of 
atypical drugs using chi-square. A significant 
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relationship is indicated if the chi-square 
analysis result was p <0.05. 

Ethical Aspects
This study was conducted after obtaining 
approval from the Ethics Committee of the 
Faculty of Medicine at Tadulako University, 
with approval number 5295/UN28.1.30/
KL/2024. 

Result and Discussion
Based on the research results, demographic 
variables were obtained based on gender, age, 
education, occupation, and marital status. The 
variable characteristics of metabolic syndrome 
included blood tests to measure triglyceride, 
HDL, and fasting glucose levels, as well as 
BMI and blood pressure measurements. The 
variable of atypical antipsychotic use on the 
incidence of metabolic syndrome involved 
statistical analysis of the use of atypical 
antipsychotics on the incidence of metabolic 
syndrome. Here were the demographic 
variables of the patients. 

Table 1 shows the distribution of schizophrenia 
patients by gender, predominantly male (58%), 
by age, predominantly in the adult group at 
(77.5%) or equivalent to 31 out of a total of 
40 patients. Furthermore, by education, it was 
predominantly high school graduates (40%), 
with the highest occupation being in the 
private sector (48%), and by marital status, the 
majority were in the unmarried group (78%).
 
The results of the measurement of metabolic 
syndrome characteristics in Table 2 showed an 
increase in triglyceride levels in 26 patients, 
an increase in fasting glucose levels in 25 
patients, and an increase in blood pressure in 
15 patients.

Table 3 showed the use of single atypical 
antipsychotic drugs was dominated by 

risperidone (48%), with a metabolic syndrome 
incidence of 16%. The second highest use of 
antipsychotics was in the combination group, 
with a metabolic syndrome incidence of 20%. 
The third highest use was of single clozapine, 
but it had the highest metabolic syndrome 
incidence among all groups, at 57%.

Table 4 shows the use of other medications 
was found to be highest for the antimuscarinic 
trihexyphenidyl (THP) (29.6%), the 
benzodiazepine diazepam (22.2%), and the 
typical antipsychotic haloperidol as well as 
the benzodiazepine clobazam (4.9%).

The research results on schizophrenia patients, 
based on patient characteristics, revealed a 
higher prevalence in males (58%) compared 
with females (42%). This aligns with the study 
conducted by Li, Zhou, and Yi, which also 
found that schizophrenia was more common 
in males, with a nearly 1.4:1 ratio. The onset 
of schizophrenia occurs 3.2–4.1 years earlier 
in males compared with females, allowing 
women to acquire knowledge for a longer 
period and manage social functions better than 
men19.  Hormonal differences also influence 
these findings, with estrogen predominating in 
women. This hormone, particularly estradiol-
17β, has mechanisms that protect against 
and mitigate the worsening of schizophrenia 
symptoms, including oxidative stress, 
apoptosis, inflammation, and excitotoxicity20.

Based on age classification, it was divided 
into 3 groups according to the Ministry of 
Health, namely adolescents (10–18 years), 
adults (19–59 years), and the elderly (>60 
years). However, in this study, the adolescent 
group from the age of 18 was used, as 
this age group predominantly shows clear 
schizophrenia diagnoses, and also refers to 
the inclusion criteria where patients have been 
using atypical medication for more than 3 
months. The results of this study found that 
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the incidence of schizophrenia was higher 
in the adult age group (77.5%). In line with 
this, research conducted by Ambar Wulandari 
also showed that the adult group dominated 
all age groups, with a percentage of 77.3%. 
Someone is required to work and earn an 
income for themselves, their family, and their 
environment. This causes the adult age group 
to experience excessive mental or emotional 
pressure21.

In this study, based on education level, 
respondents were divided into 5 groups, 
namely elementary school, junior high school, 
senior high school, bachelor's degree, and no 
formal education. The results of this study 
showed that most of the participants' highest 
level of education was up to high school. 
This is similar to the research conducted by 
Agustaria Ginting, where the highest level of 
education among the patients was mostly in the 
high school group (42%)22. This is influenced 
by the onset of schizophrenia, where the initial 
symptoms of schizophrenia show a sharp 
increase in the age range of 15–25 years for 
men and 15–30 years for women. As a result, 
most education attained only reaches the 
high school level, where the symptoms of the 
disease begin to appear23.

Based on the level of employment, this study is 
divided into 5 groups, namely students, private 
sector employees, retirees, military personnel, 
and unemployed. The results of this study 
showed that the most common employment 
level was in the private sector (48%). Where 
the patients were not bound by government 
agencies. This is in line with the research 
conducted by Chafi et al., where the dominant 
employment percentage of schizophrenia 
patients is in the private sector or trading 
(42.5%)24. Career disruption has a significant 
impact on people with schizophrenia, even for 
those who manage to find employment. The 
duration of employment tends to be relatively 

short, less than 1 year25.

The results of measuring the criteria for 
metabolic syndrome through blood tests 
(HDL, triglycerides, and fasting glucose) and 
measuring blood pressure and BMI, showed 
significant results for the fasting glucose 
criterion p= 0.020 < 0.05, triglycerides p= 
0.020 < 0.05, and HDL p= 0.010 < 0.05. The 
triglyceride group had the highest side effect 
incidence with 26 occurrences compared to 
the other groups. Based on previous research, 
the concentration of triglycerides and fasting 
glucose increased after using quetiapine, 
olanzapine, zotepine, and clozapine. The 
increase in fasting triglyceride and glucose 
changes based on the degree of change with 
the highest value is 0.97026.

Another criterion was that the increase in 
BMI and blood pressure, both systolic and 
diastolic, did not yield significant results, 
where the p-value > 0.05. This was in line 
with the research conducted by Farizi, where 
risperidone and clozapine showed no clinically 
significant relationship with the increase in 
systolic and diastolic blood pressure 9. Another 
meta-analysis conducted by Dayabandara 
concluded that patients treated with clozapine 
and olanzapine showed the maximum weight 
gain compared to treatment with risperidone, 
where patients only experienced moderate 
weight gain27.

Some other studies used the characteristics of 
metabolic syndrome with waist circumference 
measurements. However, in this study, the 
researchers used BMI values to avoid prolonged 
physical contact during blood sampling and 
other data collection, as some patients seemed 
uncomfortable. The relationship between the 
administration of atypical antipsychotics and 
the incidence of metabolic syndrome can be 
seen in Table 3. In this study, the grouping of 
drugs was divided into 5 groups, namely 3 
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groups of single atypical antipsychotics and 
2 groups of combined atypical antipsychotics. 
The single atypical antipsychotic group 
consists of risperidone, clozapine, and 
olanzapine. The use of risperidone as a single 
atypical antipsychotic is more dominant 
(48%) compared to other groups. This is in 
line with the research conducted by Paula et 
al., where the use of the atypical antipsychotic 
risperidone is more dominant (21.6%) than 
other antipsychotics28. Meanwhile, the single 
antipsychotic clozapine was 18%. Looking 
at the results of the metabolic syndrome 
measurement, the group taking the single 
antipsychotic clozapine was more dominant in 
causing metabolic syndrome (57%) compared 
to risperidone (16%). However, the chi-
square test showed p= 0.062 > 0.05, which 
means there is no significant relationship 
between single atypical antipsychotics and the 
occurrence of metabolic syndrome.

Risperidone affects the D2, D3, 5-HT2a, and 
5-HT2c receptors. This causes dopamine and 
serotonin levels to stabilize. Additionally, 
risperidone does not have a significant 
impact (level I) on the incidence of metabolic 
syndrome, as it is the least atypical group 
within the atypical spectrum29. The mechanism 
of action of risperidone shows its therapeutic 
effects through some D2 blockade for positive 
symptoms, but is more dominant on serotonin 
like 5HT2A for negative symptoms. Atypical 
antipsychotics have a loose binding to the D2 
receptor, allowing them to quickly dissociate 
from the receptor, which results in a lower 
incidence of extrapyramidal symptoms 
(EPS)30. Therefore, the consideration of 
choosing Risperidone is deemed safer to avoid 
causing metabolic syndrome events.

On the contrary, clozapine and olanzapine, 
within the concept of atypical spectrum, fall 
into the most atypical (level III) category, 
which impacts the side effects of metabolic 

syndrome, as these drugs affect H1, α2, BDNF, 
M1 receptors, and GlyT activity. The induction 
of olanzapine and clozapine affects the most 
important organ in the central nervous system 
(CNS), namely the hypothalamus, while in 
the peripheral nervous system (PNS) it affects 
the liver, pancreatic β-cells, adipose tissue, 
and skeletal muscle, which directly cause 
metabolic syndrome31,32. Therefore, in line 
with the results of this study, clozapine causes 
metabolic syndrome (57%). In this study, 
the number of subjects used was relatively 
small (40 patients), as only a few patients 
could be directly contacted and involved in 
this research. Thus, this can also affect the 
results of the statistical analysis. Clozapine 
has a mechanism of action by antagonizing 
dopamine and serotonin receptors, which is 
effective against both positive and negative 
symptoms. This drug binds to dopamine 
receptors D1–5, with a higher affinity for the 
D4 receptor than the D2 receptor. Both the 
antagonistic properties of D4 and 5-HT2A 
contribute to the reduction of negative 
symptoms and result in fewer extrapyramidal 
side effects33.

Olanzapine has antimuscarinic effects, 
including dry mouth, constipation, and 
urinary retention. Some of the side effects 
include extrapyramidal symptoms and lower 
epileptogenic effects compared to other 
antipsychotics. However, this drug causes 
metabolic side effects, including diabetes, 
hyperlipidemia, and weight gain34. 

The atypical combination of risperidone 
and clozapine is the highest antipsychotic 
combination (25%) compared to other groups. 
This is in line with the research conducted 
by Dania et al. where the highest number of 
subjects (17) used the atypical antipsychotic 
combination of risperidone and clozapine35.
The combination of the atypical antipsychotics 
risperidone and clozapine causes metabolic 
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syndrome events in 2 out of 10 groups using 
this combination. Until now, risperidone is 
the most widely used augmentation agent 
for clozapine. In line with that statement, 
a study conducted by Henderson DC et al. 
involved 12 patients with psychotic symptoms 
who were previously refractory to clozapine 
monotherapy, and were then given clozapine 
combined with risperidone for 4 weeks. At the 
end of the clinical trial, 10 patients showed a 
reduction in total brief psychiatric rating scale 
(BPRS) scores of 20% or more36,37.

In Table 4, the most commonly used 
adjunctive medications are the antimuscarinic 
group, trihexyphenidyl (THP) (29.6%) and 
the benzodiazepine group, diazepam (22.2%). 
This is in line with the research conducted 
by Rahajeng38, where the combination of 
risperidone and THP is the most frequently 
used combination, totaling 279 (22.16%)30. 
This is also related to the risk of side effects 
caused by risperidone, namely anxiety, 
headaches, and extrapyramidal symptoms. 
Therefore, the administration of THP is 
intended as prophylaxis before the onset of 
extrapyramidal syndrome side effects. THP 
has a stronger central effect than a peripheral 
one39.

In addition to THP, the administration of 
diazepam is intended to reduce agitation 
caused by the use of risperidone. Research 
conducted by Karsa and Lisal revealed that 
patients receiving a combination of risperidone 
and diazepam therapy during the treatment 
period experienced a significant decrease 
in Positive and Negative Syndrome Scale - 
Excited Component (PANSS-EC) scores40.

The limitations of this study is the researcher 
did not record the duration of the patient's 
treatment. The research team only observed 
the duration of treatment for subjects who met 
the inclusion criteria on the hospital device 

used by staff, and they had to take turns with 
the staff who were currently calling the names 
of patients for examination. Therefore, the 
timing was not conducive for using the device 
used by hospital staff. Another limitation of 
this study is that the researchers used a 10% 
error range because the number of participants 
involved was small, causing the estimates to 
change during the research. Therefore, this 
significantly affects the conclusion regarding 
the sampling effect of atypical antipsychotic 
use on the incidence of metabolic syndrome. 
Additionally, it would be better to use a 
narrower group of atypical antipsychotics, 
specifically level 3 on the atypia spectrum.

Conclusion
Based on statistical analysis in this study, 
it can be concluded that the use of atypical 
antipsychotics, both single and combined, 
does not have a significant impact on the side 
effects of metabolic syndrome. However, 
there was an increase in the value of one or 
two of the five criteria for metabolic syndrome 
in schizophrenia patients.
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Table 1. Distribution of schizophrenia patients.

Parameters n Percentage (%)
Gender
Male 23 58%
Female 17 42%
Age (years)
Adolescents (18) 1 2,5 %
Adults (19-59) 31 77,5 %
Elderly (> 60) 8 20 %
Education 
Not Attending School 4 10 %
Elementary School 5 13 %
Junior High School 7 18 %
Senior High School 16 40 %
Bachelor’s degree 8 20 %
Occupation
Not working 16 40 %
Student 1 3 %
Private sector 19 48 %
Retired 3 8 %
National Millitary 1 3 %
Marital
Not married 31 78 %
Married 9 23 %

Table 2. Characteristics of Metabolic Syndrome

Characteristic n Mean P value
Fasting glucose ≥110 mg/dl 25 114.625 0.02 < 0.05
BMI >30 kg/ m2 5 24 0.697 > 0.05
Blood pressure 
Systolic ≥130 mg/dl 
Diastolic ≥75 mg/dl

15 128.43
77.95 0.80 > 0.05

Triglycerides ≥150 mg/dl 26 187.15 0.02 < 0.05
HDL ≤40 mg/dl 6 59.55 0.01 < 0.05
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Table 3. The use of antipsychotics in relation to metabolic syndrome.

Medicine Type n
Metabolic 
Syndrome 

(n)

Pra 
metabolic 
syndrome 

(n)

Non 
metabolic 
syndrome 

(n)

p

Risperiodne Single  19 
(48%) 3 (16%) 9 (47%) 7 (37%)

0,062Olanzapine Single  3 (8%) - 2 (67%) 1 (33%)
Clozapine Single  7 (18%) 4 (57%) 2 (29%) 1 (14%)
Risperidone + 
olanzapine + 
clozapine 

Combina-
tion  1 (3%) 1 (100%) - -

0,071
Rirperidone + 
clozapine 

Combina-
tion  

10 
(25%) 2 (20%) 3 (30%) 5 (50%)

Total 40

Table 4. Use of Supportive Medications.

Drug Class  Medication n Percentage (%)
Antimuscarinic THP 24 29.6 %

Typical Antipsychotic
Chlorpromazine 3 3.7 %

Haloperidol 4 4.9 %
Trifluoperazine 2 2.5 %

Proton Pump Inhibitor
Omeprazole 3 3.7 %
Lansoprazole 1 1.2 %

Beta Blocker Propranolol 1 1.2 %

Benzodiazepine 

Diazepam 18 22.2 %
Lorazepam 3 3.7 %
Clobazam 4 4.9 %

Alprazolam 2 2.5 %
Mucolytic Acetylcysteine 1 1.2 %

Vitamin
Vitamin B6 3 3.7 %
Curcuma 1 1.2 %

Analgesic Sodium Diclofenac 1 1.2 %

Antidepressant 
Maprotiline 3 3.7 %
Fluoxetine 2 2.5 %
Sertraline 1 1.2 %

Anticonvulsant Valproic acid 4 4.9 %
TOTAL 81 100 %
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Figure 1. Atypical Spectrum29.


