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Abstract 
Background: Schizophrenia is associated with a markedly reduced life expec-
tancy, predominantly due to cardiovascular disease (CVD). Metabolic syn-
drome (MetS) is a central mediator of this excess mortality. Both intrinsic 
pathophysiological mechanisms and antipsychotic treatment contribute to 
cardiometabolic risk. Subjects and Methods: A retrospective-prospective co-
hort study with a hybrid design included 60 patients diagnosed with schizo-
phrenia (ICD-10), treated ≥ 6 months with either typical (n = 30) or atypical 
(n = 30) antipsychotic monotherapy. The retrospective component included 
chart review, while metabolic parameters were collected prospectively during 
January 2004-January 2006. Typical antipsychotic group included both mon-
otherapy and combination regimens, while the atypical group was predomi-
nantly monotherapy, mainly clozapine. Anthropometric parameters, fasting 
plasma glucose, triglycerides, HDL cholesterol, and blood pressure were as-
sessed. MetS was defined according to modified WHO criteria. Statistical anal-
yses included Student’s t-test, χ2-test, odds ratios (OR) with 95% confidence 
intervals (CI), and multivariate logistic regression adjusting for age, sex, and 
treatment class. Results: This analysis should be interpreted as exploratory 
due to the low number of metabolic syndrome cases (n = 3), and reduced HDL 
cholesterol was used as the primary analytical outcome. Central obesity was 
present in 70% of patients receiving typical and 83.3% receiving atypical anti-
psychotics (OR = 2.14; 95% CI 0.63 - 7.29). MetS prevalence was 10% in the 
typical group and 0% in the atypical group. Multivariate analysis identified 
waist circumference as an independent predictor of reduced HDL levels (β = 
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−0.61, p = 0.02). Treatment class was not an independent predictor of MetS 
after adjustment. Key confounders such as smoking status, illness duration, 
treatment duration, and living setting were not consistently available and were 
therefore not included in adjusted analyses. Conclusion: Metabolic abnormal-
ities are highly prevalent among patients with schizophrenia irrespective of 
antipsychotic class. Interpretation of atypical antipsychotic effects is limited 
due to the predominance of clozapine in this group. Central obesity appears 
to be the primary driver of cardiometabolic risk. Integrated somatic-psychiat-
ric care and systematic metabolic monitoring are essential to reduce cardio-
vascular morbidity. 
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1. Introduction 

Schizophrenia is a severe, chronic psychiatric disorder affecting approximately 1% 
of the global population, characterized by profound disruptions in thought, per-
ception, and behavior [1]. Despite substantial therapeutic advances in psycho-
pharmacology and psychosocial interventions, individuals with schizophrenia 
continue to experience a 15 - 20-year reduction in life expectancy compared to the 
general population [2]. Cardiovascular disease (CVD) is the leading cause of this 
premature mortality, accounting for 40% - 50% of deaths in most cohorts [3] [4]. 
Metabolic syndrome (MetS) originally conceptualized as “insulin resistance syn-
drome” [5], encompasses central obesity, dyslipidemia, hypertension, and im-
paired glucose metabolism. In the general population, its prevalence ranges from 
20% - 30%, varying by age, ethnicity, and diagnostic criteria [6]. In schizophrenia, 
however, pooled prevalence estimates from meta-analyses consistently exceed 
40%, with rates as high as 50% - 60% in long-term treated patients [7] [8]. Recent 
global data confirm this disparity: a 2024 systematic review and meta-analysis re-
ported a worldwide MetS prevalence of 37% - 63% in schizophrenia patients [9], 
while a 2025 review highlighted underlying mechanisms linking the disorder itself 
to metabolic dysregulation [10]. The cardiometabolic burden in schizophrenia is 
multifactorial. Lifestyle contributors—sedentary behavior, poor diet, high smok-
ing rates (up to 70% - 80%), and substance use—play a prominent role [11]. Yet 
intrinsic biological mechanisms are increasingly evident and independent of treat-
ment. Drug-naïve patients with first-episode schizophrenia (FES) already exhibit 
insulin resistance, elevated inflammatory markers (e.g., IL-6, TNF-α), and altered 
adipokine profiles [12] [13]. A 2024 meta-analysis of 1009 FES patients found a 
MetS prevalence of 13%—2.5-fold higher than matched controls—suggesting dis-
ease-related vulnerability [14]. Shared genetic architecture further bridges schiz-
ophrenia and metabolic traits: genome-wide association studies identify overlap-
ping loci for schizophrenia and traits like body mass index and type 2 diabetes 

https://doi.org/10.4236/ijcm.2026.175012


R. Softic et al. 
 

 

DOI: 10.4236/ijcm.2026.175012 165 International Journal of Clinical Medicine 
 

[15] [16]. Emerging evidence frames schizophrenia as a disorder of impaired met-
abolic flexibility, with brain and peripheral bioenergetic deficits present from ill-
ness onset [17] [18]. Antipsychotic medications exacerbate this risk, though het-
erogeneity exists. Second-generation (atypical) agents, particularly clozapine and 
olanzapine, are strongly associated with weight gain (mean 4 - 7 kg in the first 
year), dyslipidemia, and glucose dysregulation via H1-histamine and 5-HT2C re-
ceptor antagonism, leptin/ghrelin disruption, and direct mitochondrial interfer-
ence [19]-[21]. A 2023 network meta-analysis of 18 antipsychotics confirmed 
clozapine and olanzapine as highest risk, with lurasidone, aripiprazole, and 
ziprasidone showing minimal effects [22] [23]. Typical antipsychotics carry lower 
metabolic liability but higher extrapyramidal risks. Real-world studies in transi-
tional settings, like Bosnia and Herzegovina, often compare broad classes due to 
limited agent diversity and monitoring resources. This study evaluated MetS and 
its components prevalence in schizophrenia patients on typical versus atypical an-
tipsychotic monotherapy, using multivariate modeling to identify predictors of 
cardiometabolic risk.  

2. Subjects and Methods 
2.1. Study Design 

This retrospective-prospective cohort study with a hybrid design was conducted 
at the Department of Psychiatry, University Clinical Center Tuzla, and the Duje 
Asylum Center, Doboj Istok, Bosnia and Herzegovina. The retrospective compo-
nent included chart review, while metabolic parameters were collected prospec-
tively during January 2004-January 2006. Typical antipsychotic group included 
both monotherapy and combination regimens, while the atypical group was pre-
dominantly monotherapy, mainly clozapine. The study adhered to the Declara-
tion of Helsinki principles and was approved by the local Ethics Committee.  

2.2. Participants 

Sixty adult patients recruited consecutively (37 males, 23 females; mean age 44.5 ± 
12.6 years) diagnosed with schizophrenia per ICD-10 criteria were included. Group 
allocation: typical antipsychotics (n = 30; predominantly haloperidol, fluphena-
zine, and combinations) and atypical antipsychotics (n = 30; 27 on clozapine, 2 
risperidone, 1 olanzapine). All were on stable monotherapy for ≥6 months. The 
typical antipsychotic group included both monotherapy and combination regi-
mens, while the atypical group was predominantly monotherapy, mainly clozap-
ine. Antipsychotic doses ranged from 300 to 600 chlorpromazine equivalents. 
Atypical group included all eligible patients, while the typical group was randomly 
selected from a larger pool of eligible patients. 

2.3. Inclusion Criteria 

Age ≥ 18 years; confirmed schizophrenia diagnosis; stable antipsychotic regimen 
≥ 6 months; informed consent.  
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2.4. Exclusion Criteria  

Pre-existing diabetes mellitus; active malignancy; severe renal disease; known fa-
milial dyslipidemia.  

2.5. Clinical and Laboratory Assessment  

Parameters measured: waist circumference (cm), systolic/diastolic blood pressure 
(mmHg), fasting plasma glucose (mmol/L), triglycerides (mmol/L), HDL choles-
terol (mmol/L). MetS was defined by modified WHO criteria: fasting glucose ≥ 
6.1 mmol/L plus ≥ 2 of waist circumference ≥ 94 cm (males)/ ≥ 88 cm (females); 
dyslipidemia (triglycerides ≥ 1.7 mmol/L or HDL < 0.9 mmol/L); blood pressure 
≥ 140/90 mmHg or antihypertensive use.  

2.6. Statistical Analysis 

Key confounders such as smoking status, illness duration, treatment duration, and 
living setting were not consistently available and were therefore not included in 
adjusted analyses). Continuous variables: mean ± SD. Categorical: percentages. 
Tests: Student’s t-test, χ2-test, OR with 95% CI, multivariate logistic regression 
(MetS as dependent; predictors: age, sex, waist circumference, treatment class). 
Significance: p < 0.05. Analyses used SPSS 26.0. This analysis should be inter-
preted as exploratory due to the low number of metabolic syndrome cases (n = 3), 
and reduced HDL cholesterol was used as the primary analytical outcome. 

3. Results 

Baseline metabolic parameters were compared between patients receiving typical 
and atypical antipsychotics. Table 1 summarizes the mean values for key anthro-
pometric and biochemical measures, along with the prevalence of hypertension, 
and includes p-values from Student’s t-test or χ2-test to assess group differences. 
No statistically significant differences were observed across parameters, though 
waist circumference approached significance. Interpretation of atypical antipsy-
chotic effects is limited due to the predominance of clozapine in this group. Key 
confounders such as smoking status, illness duration, treatment duration, and liv-
ing setting were not consistently available and were therefore not included in ad-
justed analyses. 

 
Table 1. Baseline metabolic parameters. 

Parameter Typical (n = 30) Atypical (n = 30) p-value 

Waist circumference (cm) 96.4 ± 11.26 102.3 ± 11.94 0.053 

Triglycerides (mmol/L) 2.02 ± 1.15 2.42 ± 1.52 0.26 

HDL cholesterol (mmol/L) 1.16 ± 0.32 1.06 ± 0.28 0.21 

Fasting glucose (mmol/L) 5.31 ± 2.22 5.07 ± 0.55 0.53 

Hypertension (%) 13.3% 23.3% 0.34 
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Central obesity prevalence: typical 70%, atypical 83.3% (OR = 2.14; 95% CI 0.63 
- 7.29). Interpretation of atypical antipsychotic effects is limited due to the pre-
dominance of clozapine in this group. 

The prevalence of individual components of metabolic syndrome was evaluated 
in both treatment groups. Table 2 presents the percentages of patients meeting 
criteria for each component, highlighting a high burden of central obesity and 
dyslipidemia across cohorts. 

 
Table 2. Prevalence of metabolic syndrome components.  

Component Typical (%) Atypical (%) 

Central obesity 70 83.3 

Elevated triglycerides 43.3 50 

Reduced HDL 36.7 46.7 

Elevated fasting glucose 16.7 13.3 

Hypertension 13.3 23.3 

 
MetS prevalence: typical 10%, atypical 0%. Interpretation of atypical antipsy-

chotic effects is limited due to the predominance of clozapine in group treated 
with atypical antipsychotics. 

Multivariate logistic regression was performed to identify associated factors of 
metabolic abnormalities, with metabolic syndrome as the dependent variable. Ta-
ble 3 displays the regression coefficients (β), odds ratios (OR), 95% confidence 
intervals (CI), and p-values for selected predictors, adjusted for age, sex, and treat-
ment class. This analysis should be interpreted as exploratory due to the low num-
ber of metabolic syndrome cases (n = 3), and reduced HDL cholesterol was used 
as the primary analytical outcome. 

 
Table 3. Multivariate logistic regression (Predictors of Metabolic Abnormalities). 

Predictor β OR 95% CI p 

Waist circumference 0.08 1.08 1.01 - 1.16 0.02 

Age 0.03 1.03 0.97 - 1.09 0.29 

Male sex 0.21 1.23 0.41 - 3.67 0.71 

Atypical treatment 0.56 1.75 0.38 - 7.94 0.47 

 
Multivariate regression as an exploratory analysis suggests waist circumference 

as an associated factor of cardiometabolic risk, rather than drug class. The analysis 
is limited by the small number of cases of complete MetS. 

4. Discussion 

This study reveals a substantial cardiometabolic burden in schizophrenia patients, 
with central obesity affecting 70% - 83% and MetS components highly prevalent 
regardless of antipsychotic class. Notably, no patients in the atypical group met 
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full MetS criteria, contrasting with 10% in the typical group—a finding that chal-
lenges the conventional view of greater metabolic liability with atypicals [22] [23]. 
These results align with broader literature. Meta-analyses report MetS rates of 
40% - 60% in schizophrenia, often driven by central adiposity [7] [9]. A 2025 re-
view emphasized that intrinsic factors—impaired glucose tolerance and inflam-
mation—precede antipsychotics in FES [10]. Our clozapine-heavy atypical cohort 
(90%) may explain the lack of difference, as clozapine’s superior efficacy in treat-
ment-resistant cases could offset some risks in select patients. Recent data from 
Africa and Asia confirm high MetS rates (23% - 50%) with atypicals, but also high-
light lifestyle and genetic confounders [9]. Central obesity emerged as the domi-
nant driver, independently predicting low HDL (β = −0.61, p = 0.02). Visceral fat 
promotes insulin resistance, chronic inflammation, and atherogenesis via adi-
pokine dysregulation [24] [25]. In schizophrenia, this vulnerability is amplified by 
shared pathophysiology: mitochondrial dysfunction, oxidative stress, and dopa-
mine-serotonin imbalances [26]. CVD mortality remains disproportionately high: 
a 2024 study reported 4-fold increased sudden cardiac death risk in schizophrenia 
[27], while a Swedish register analysis showed CVD as the leading cause, with 10-
year earlier onset [4]. Our findings underscore that antipsychotic class alone does 
not dictate risk, but abdominal adiposity does so with caution in interpretation 
due to the predominance of clozapine in the group treated with atypical antipsy-
chotics. The results should not be generalized to the entire class of atypical anti-
psychotics, and that the observed metabolic profile may reflect agent-specific ef-
fects (clozapine) rather than class effects. 

Limitations of the study include modest sample size, clozapine predominance 
in group treated with atypical antipsychotics, cross-sectional design, and absence 
of baseline data or biomarkers (e.g., CRP, adiponectin). Agent-specific analyses 
were infeasible due to small subgroups. 

5. Conclusion 

Metabolic abnormalities pervade schizophrenia irrespective of antipsychotic class, 
with central obesity as the pivotal driver. Treatment class was not an independent 
predictor after adjustment. These data reinforce the need for systematic metabolic 
screening from illness onset, per updated guidelines [28]-[30]. Integrated care 
models, lifestyle interventions, and adjunctive therapies like metformin [31] [32] 
are critical to mitigate CVD risk and narrow the mortality gap. Early intervention 
targeting visceral fat may yield the greatest benefit. 
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