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Abstract
Aim: Schizophrenia patients who are at risk for cardiovascular diseases are often hospitalized in forensic psychiatry wards due to crimes they have committed. 
In this study, we evaluated schizophrenia patients in a forensic psychiatry service regarding cardiovascular risk scoring using the triglyceride-glucose index.
Material and Methods: The study included 51 healthy controls and 51 patients with schizophrenia receiving treatment in a forensic psychiatry service, resulting 
in 102 participants. The Triglyceride-Glucose Index [fasting triglyceride (mg/dL) × fasting plasma glucose (mg/dL) / 2] and the Framingham Risk Score were 
calculated for all participants. The relationship between these values and clinical variables was then analyzed.
Results: BMI, platelet count, triglyceride, and total cholesterol values were significantly higher, while urea and creatinine values were significantly lower in the 
case group compared to the control group.  The Framingham score and 10-year CVD risk score of the case group were significantly higher than the control 
group, while the groups were similar in terms of Triglyceride-Glucose index (p<0.001; p<0.001; p=0.066, respectively). The groups were similar according to 
the type of crime committed (p>0.05). There was a significant positive correlation between the duration of schizophrenia and Framingham score and 10-year 
CVD risk score (p<0.001; p<0.001, respectively).
Discussion: We propose that close monitoring of schizophrenia patients for cardiovascular diseases in forensic psychiatry wards, where long-term 
hospitalizations are common, may contribute to reducing mortality and morbidity.
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Introduction
Schizophrenia is a psychiatric condition that impacts roughly 1% 
of individuals worldwide of the population and is characterized 
by cognitive and motor symptoms. This encompasses positive 
symptoms like hallucinations and delusions, along with negative 
symptoms such as social withdrawal and apathy [1-2]. While 
schizophrenia is primarily managed with outpatient medication, 
inpatient treatment may be required during acute episodes 
[3]. In certain cases, patients who commit crimes during 
these episodes may undergo long-term inpatient treatment in 
forensic psychiatry services, as mandated by court decisions [4].
The risk of developing metabolic syndrome is significantly 
higher in patients with schizophrenia compared to the general 
population [5]. While the underlying causes of this increased 
risk are not fully understood, contributing factors include a 
sedentary lifestyle, the use of antipsychotic medications, and 
the neglect of physical health due to mental health challenges [6, 
7]. Patients with schizophrenia have a reduced life expectancy, 
with an average loss of at least 13–15 years [8]. The primary 
contributor to this reduced life expectancy is cardiovascular 
disease, emphasizing the importance of early prevention to 
mitigate physical morbidity and mortality [9]. Research has 
demonstrated that schizophrenia patients face higher mortality 
rates from preventable cardiometabolic diseases compared 
to the general population [10]. Furthermore, Bergman et al. 
reported that individuals receiving forensic psychiatric care 
often exhibit poor physical health coupled with high levels of 
stress and aggression [11].
Over time, population-based models for assessing 
cardiovascular disease (CVD) risk have been developed to 
estimate an individual’s likelihood of developing cardiovascular 
disease over the next decade. Ten-year CVD risk is defined as 
the probability of the first occurrence of atherosclerotic CVD, 
stroke, or coronary heart disease in individuals without a prior 
history of atherosclerotic CVD [12].
The Framingham model, one of the oldest and most widely 
used tools, primarily predicts the risk of coronary heart 
disease. This assessment considers factors such as gender, 
age, total cholesterol, HDL cholesterol levels, blood pressure, 
smoking history, and the presence or absence of diabetes 
[13]. In addition to the Framingham risk score assessment, 
the Triglyceride-glucose index, which has recently been used 
in studies, has been defined as an independent risk factor for 
coronary artery disease. Triglyceride-glucose index (TyG index): 
[Fasting triglyceride (mg/dl) × fasting glucose (mg/dl)]/2 and is 
a composite indicator consisting of fasting triglyceride (TG) and 
fasting glucose (FG) levels [14]. 
Research indicates that individuals with psychotic disorders 
hospitalized in forensic psychiatry services exhibit a higher 
prevalence of cardiometabolic disease indicators in comparison 
to the general population but with a comparable or even lower 
prevalence than individuals with psychotic disorders in the 
broader community [15]. 
The elevated risk of cardiovascular diseases among patients 
in forensic psychiatry wards may be influenced by factors 
such as prolonged hospitalization, a predominantly sedentary 
lifestyle during their stay, and the substantial stress associated 
with forensic legal processes. To date, the number of studies 

available remains limited in evaluating the TyG index alongside 
the Framingham risk score, a tool for predicting coronary heart 
disease, about 10-year CVD risk in patients with schizophrenia. 
The purpose of this study is to examine the clinical utility of 
the TyG index and Framingham risk score as a novel, simple, 
and cost-effective method potentially suitable for routine 
assessment of long-term inpatients with schizophrenia who 
have committed criminal offenses.

Material and Methods
This research was carried out in compliance with the ethical 
standards outlined in the Declaration of Helsinki. All participants 
provided informed consent before being included in the study. 
The sample size was calculated using G*Power software version 
3.1.9.2 (Universität Kiel, Germany). Using a statistical power of 
95%, a significance level of 0.07, and an effect size of 0.5, the 
required sample size for each group was determined to be 45 
participants. This prospective study included 51 schizophrenia 
patients hospitalized in the forensic psychiatry service at 
Elazığ Fethi Sekin City Hospital and 51 healthy volunteers who 
attended the internal medicine outpatient clinic for routine 
check-ups and had no chronic diseases. Inclusion criteria 
for the case group consisted of schizophrenia patients aged 
18 to 65 years, diagnosed according to the DSM-5 criteria. 
Illiterate patients had mental retardation, alcohol or substance 
use disorders, or personality disorders were excluded from 
the study. Additionally, individuals with poor general health, 
chronic conditions requiring medical treatment, cardiovascular 
disease, metabolic syndrome, diabetes mellitus, renal or 
hepatic dysfunction, known malignancies, or local/systemic 
inflammatory diseases were not included. Verbal and written 
informed consent were obtained from all participants, as well 
as from their guardians, when necessary. Following consent, a 
psychiatrist conducted assessments, and a sociodemographic 
and clinical data form was administered to all participants. 
This form collected demographic information such as age, 
marital status, and education level. Routine blood test results, 
obtained after an average fasting period of 12 hours, were 
retrieved from the hospital’s registration system after the 
case group was admitted to the ward. Triglyceride levels were 
extracted from the lipid panel, and the Triglyceride-Glucose 
Index was calculated using the formula: Fasting triglyceride 
(mg/dL)×Fasting plasma glucose (mg/dL)/2. Additionally, 
Framingham Risk Score and 10-year CVD risk scores (13) were 
computed based on participants’ gender, age, total cholesterol 
and HDL cholesterol levels, blood pressure, smoking history, and 
the presence or absence of diabetes. These values were then 
analyzed about clinical variables to assess their associations.
Statistical Analysis
Statistical analysis was conducted using  Statistical Package for 
Social Sciences (SPSS, version 22.0). The normality of the data 
was assessed using the Shapiro-Wilk test, kurtosis-skewness 
values, and histogram plots. Categorical data were analyzed 
using the Chi-square test. Numerical data following a normal 
distribution were compared using the Student’s t-test, while 
the Mann-Whitney U test was applied for pairwise comparisons 
of non-normally distributed data. The Kruskal-Wallis test was 
used for comparisons among multiple groups. The Spearman 
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correlation test was employed to assess relationships between 
variables. Statistical significance was determined at p-values 
less than 0.05.
Ethical Approval
This study was approved by the Ethics Committee of Fırat 
University (Date: 2024-03-05, No: 2024/04-14).

Results
In this research, 51 patients with schizophrenia were compared 
to 51 sociodemographically matched healthy controls. In the 
case group, 92.2% (n=47) were male, compared to 90.2% (n=46) 
in the control group, with no statistically significant difference 
observed between the groups (p>0.05). The mean age of the 
case group was 38.29 ± 10.45 years, while the mean age of the 
control group was 34.18 ± 10.77 years, showing no significant 
difference (p>0.05). Further comparisons of the participants’ 
sociodemographic characteristics are provided in Table 1. 
The mean duration of illness in the case group was 10.86 ± 
5.79 years. The most common type of offense committed by 
individuals in the case group was assault, representing 33.3% 
(n=17) of the cases. Other types of offenses committed by 
the case group are illustrated in Figure 1. Comparison of body 
mass index (BMI) between the case and control groups, blood 
pressure values, and blood parameters are presented in Table 
2. The case group exhibited significantly higher BMI, platelet 
count, triglyceride, and total cholesterol levels compared to 
the control group. Conversely, the case group had significantly 
lower urea and creatinine levels than the control group. The TyG 
index, Framingham score, and 10-year cardiovascular disease 
risk scores were assessed using nonparametric tests due to 
the non-normal distribution of the data. Framingham score and 
10-year cardiovascular disease risk were notably higher in the 
case group when compared to the control group. No notable 
difference in the TyG index was found between the case and 
control groups. Detailed statistical comparisons are shown in 
Table 3. The Kruskal-Wallis test was used to evaluate whether 
scores varied according to the type of crime committed. No 
substantial differences were identified between the groups 
based on crime type (p>0.05).
The relationship between disease duration and risk scores was 
assessed using Spearman’s correlation analysis. No significant 
correlation was found between the TyG index and disease 
duration. However, a significant positive correlation was 
observed between disease duration and both the Framingham 
score and 10-year CVD risk score (Spearman’s rho: 0.535, 
p<0.001; Spearman’s rho: 0.511, p<0.001, respectively).

Discussion
In our study, schizophrenia patients hospitalized in forensic 

psychiatry services exhibited significantly higher BMI, platelet 
count, triglyceride, and total cholesterol levels compared to 
the control group. These findings suggest that schizophrenia 
patients are at an elevated risk for cardiovascular disease, both 
currently and over the next 10 years.
Smoking, a modifiable risk factor for the development of 

Table 3. Comparison of risk scores of the groups

Table 2. Comparisons of metabolic and blood parameters of 
the groups

Table 1. Comparisons of sociodemographic data of the groups

Case group (n=51) Control group (n=51)
p 

value

Age (Mean±S.D.) 38.29±10.45 34.18±10.77 0.053a

Sex (n/P)

Male 47 (92.2%) 46 (90.2%)
0.727b

Female 4 (7.8%) 5 (9.8%)

Marital status (n/P)

Single 31 (60.8%) 16 (31.4%)
0.003b

Married 20 (39.2%) 35 (68.6%)

Education status (n/P)

Primary School and below 25 (49%) 1 (2%)
<0.001b

High School and above 26 (51%) 50 (98%)

Smoking (n/P)

Yes 50 (98%) 15 (29.4%)
<0.001b

No 1 (2%) 36 (70.6%)

Alcohol drinking (n/P)

Yes 8 (15.7%) 0
0.006b

No 43 (84.3%) 51 (100%)

n: number, P: percentage, S.D.: standart deviation
aStudent t-test
bChi-square test

Case group 
(Mean±S.D.)

Control group 
(Mean±S.D.)

p 
value

Body Mass Index (kg/m2) 27.58±5.29 23.72±3.18 <0.001

Systolic blood pressure (mmHg) 123.21±14.01 118.47±11.17 0.062

Diastolic blood pressure (mmHg) 77.92±9.13 78.43±6.68 0.748

Fasting glucose (mg/dL) 98.31±34.07 88.86±9.93 0.062

White blood cell (103/mm3) 8630±2628 8000±4243 0.869

Haemoglobin (mg/dL) 14.97±1.66 15.00±2.36 0.974

Platelet (103/mm3) 260.37±61.92 231.33±45.93 0.008

Urea (mg/dL) 23.67±7.36 29.61±6.78 <0.001

Creatine (mg/dL) 0.72±0.15 0.78±0.13 0.031

Aspartate aminotransferase (U/L) 23.71±15.53 22.63±8.06 0.661

Alanine aminotransferase (U/L) 25.82±16.03 23.25±12.90 0.375

Triglyceride (mg/dL) 176.02±123.47 133.33±61.38 0.030

Low-density lipoprotein (mg/dL) 109.76±40.34 109.41±36.79 0.973

High-density lipoprotein (mg/dL) 44.25±10.30 40.93±7.46 0.066

Total cholesterol (mg/dL) 184.20±41.52 168.18±31.69 0.031

Student t-test
S.D.: standart deviation

Case group (Mean Rank) Control group (Mean Rank) Mann-Whitney U p value

Triglyceride/glucose index 56.88 46.12 1.026.000 .066

Framingham score 63.17 39.83 705.500 <0.001

10-year risk of CVD 63.10 39.90 709.000 <0.001

Mann-Whitney U test
CVD: Cardiovascular disease
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cardiovascular pathology and major cardiac events, was found 
to be more prevalent in the schizophrenia group in our study. 
A study by Kelly DL et al. reported that smoking patients with 
schizophrenia had a 12-fold higher risk of cardiogenic death 
compared to non-smoking patients [16]. Similarly, a study 
by Mohammed F et al. found that substance use was more 
common among schizophrenia patients who were noncompliant 
with antipsychotic medications [17]. In our study, both smoking 
and alcohol use were found to be higher in the case group, 
regardless of treatment compliance, which aligns with the 
findings of these previous studies.
Several studies have linked lipid profile disorders and weight 
gain in patients with schizophrenia to the use of second-
generation antipsychotics [18]. However, some authors suggest 
that hypertriglyceridemia, at least in part, may be intrinsically 
associated with the pathobiology of schizophrenia, independent 
of medication use [19]. Similarly, in our study, triglyceride and 
total cholesterol levels were found to be significantly higher 
in the schizophrenia group compared to the control group, 
regardless of medication use.
In our study, both the Framingham score and the associated 
10-year risk of CVD were found to be elevated in patients with 
schizophrenia. However, this finding appears to contradict 
the study by Rebecca C. Rossom et al., which reported no 
significant difference in the overall 10-year cardiovascular 
risk between patients with serious mental illness (including 
bipolar disorder, schizophrenia, and schizoaffective disorder) 
and those without serious mental illness, our study compared 
the schizophrenia group with healthy controls. We believe 
that more comprehensive results may emerge from studies 
that include other patient groups with psychiatric disorders 
beyond schizophrenia. In the same study, a higher BMI was also 
observed [20], which aligns with our findings. This suggests that 
the sedentary lifestyle of schizophrenia patients, combined with 
a higher risk of developing obesity and metabolic syndrome 
compared to the general population, may help explain the 
elevated cardiovascular risk in this population.
In a study by Komuro J et al. [21], the prevalence of obesity, 
hypertension, diabetes, dyslipidemia, and physical inactivity 
was found to be more common in both men and women 
with schizophrenia. The same study also demonstrated that 
schizophrenia was associated with an increased risk of 
cardiovascular disease (CVD) in both men and women, not 
only in those under 50 years of age but also in those over 50. 
Similarly, a study conducted in China (with 83 schizophrenia 

patients and 243 controls) reported that patients had a higher 
mean 10-year CVD risk compared to controls [22]. In our study, 
BMI, triglyceride, and total cholesterol levels were significantly 
higher in the schizophrenia group compared to the control 
group, which is consistent with the findings of these studies. 
Likewise, the 10-year CVD risk in schizophrenia patients, 
assessed using the Framingham risk score, was comparable to 
the results found in the aforementioned studies.
In the study by Yating Yang et al., triglyceride and TyG index levels 
were found to be significantly higher than those in the general 
population. The TyG index, which has recently gained attention 
as an independent risk factor for coronary artery disease, was 
assessed alongside the Framingham risk score [23]. Similarly, 
the study by Hu C et al. demonstrated that a high TyG index was 
significantly associated with an increased risk of cardiovascular 
events, regardless of diabetes status [24]. In another study by 
Si Y et al., the TyG index was identified as an independent risk 
factor for coronary artery disease [25]. Despite these studies 
linking the TyG index to a higher risk of cardiovascular disease, 
the lack of a significant difference between the groups in our 
study may be attributed to the relatively small sample size.     
Limitation
The main limitation of our study is that it is the only center 
in our region as a high-security forensic psychiatric hospital. 
In addition, the patient group we selected as the population 
in our study is predominantly male and low in number. These 
limitations of the current study will help future studies on 
similar topics.
Conclusion
In conclusion, patients with schizophrenia have an elevated 10-
year risk of developing cardiovascular disease, as assessed by 
the Framingham risk score. Additionally, smoking and high BMI 
are more prevalent in this population. However, the recently 
introduced triglyceride-glucose (TyG) index did not show 
significant differences in schizophrenia patients in our study. 
We anticipate more robust and meaningful results in future 
multicenter studies with larger patient populations.    
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