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Objectives: This study aimed to analyze the differences in metabolic health parameter values with 

mental health disorders (MHD). Methods: a total of 3725 respondents were included in this study. 

This study used secondary data from the Cohort Study of Non-Communicable Disease Risk 

Factors collected by interview method on permanent residents in Bogor City, Indonesia in 2018. 

Respondents with MHD if they experienced at least 6 symptoms out of 20 symptoms in the Self 

Reporting Questionnaire (SRQ) instrument. Independent variables included fasting blood sugar, 

post-loading blood sugar, total cholesterol, LDL, HDL, triglycerides, systolic blood pressure, 

diastolic blood pressure, and body mass index (BMI). Data were analyzed by Mann-Whitney test. 

Results: Significant differences between individuals with and without mental health disorders 

were observed in age (p-value=0.037), total cholesterol level (p-value=0.003), triglyceride level 

(p-value=0.000), LDL level (p-value=0.001), HDL level (p-value=0. 003), body weight (p-

value=0.000), height (p-value=0.000), and BMI (p-value=0.050), however, there were no 

significant differences in fasting blood sugar levels, post-loading blood sugar levels, systolic 

blood pressure, and diastolic blood pressure. Conclusions: This study found significant 

differences in several metabolic health parameters between individuals with and without mental 

health disorders (MDD). Parameters that showed significant differences included age, total 

cholesterol, triglycerides, LDL, HDL, weight, height, and body mass index (BMI). In contrast, no 

significant differences were found in fasting blood sugar levels, post-load blood sugar levels, 

systolic blood pressure, and diastolic blood pressure. 
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Introduction 

The prevalence of mental health problems in 

Bogor City, Indonesia, is a cause for concern. 

According to a study, the prevalence of mental or 

emotional problems in the population in West Java, 

including Bogor City, is 12.1% in individuals aged 15 

years and above (Pandia et al., 2021). Major 

Depressive Disorder (MDD) first episode was found to 

be significantly associated with changes in cholesterol 

and triglyceride levels. A meta-analysis of case-control 

studies revealed that first-episode MDD is associated 

with increased triglyceride levels and lower high-

density lipoprotein (HDL) cholesterol levels (Wei et 

al., 2020). Individuals with MHD often experience 

unhealthy diets, low physical activity, and smoking or 

alcohol consumption habits, which contribute to the 

development of metabolic disorders. Pharmacological 

treatments, such as the use of antipsychotics and 

antidepressants, also play a significant role in 

increasing the risk of obesity, dyslipidemia, and insulin 

resistance. Therefore, understanding the relationship 

between mental and metabolic health is important for 

designing better prevention strategies (Prabawa et al., 

2019). In addition, cross-sectional studies show an 

association between depression and total cholesterol, 

low-density lipoprotein (LDL) cholesterol, 

triglycerides, and HDL cholesterol levels (Han, 2022). 

These findings suggest that lipid profile disturbances, 

including increased triglycerides and decreased HDL 

cholesterol, may be present in individuals 

experiencing a first episode of MDD. 

A recent study by Yu et al (2021) in China that 

serum lipid concentrations are associated with 

negative mental health outcomes in healthy women 

aged 35-49 years. The study investigated the impact of 

metabolic function on mental health outcome 

relationships by assessing psychosocial stress in 

healthy women aged 25-65 years. The results showed 

that poor mental health was significantly associated 

with increased BMI, total cholesterol, LDL 

cholesterol, and triglyceride levels (Yu et al., 2021). 

Studies on the relationship between mental 

health problems and various socio-demographic 

factors such as gender, education, household size, 

residence, occupation, and income have been 

conducted (Aye et al., 2020; Chen et al., 2020; Cook et 

al., 2021; Irmansyah et al., 2009; Jin et al., 2020; 

Pandia et al., 2021; Subramaniam et al., 2020; Susanti 

et al., 2024), However, there is little discussion on the 

relationship between mental health and metabolic 

syndrome parameters. This study is needed to explore 

the association of metabolic health parameters with 

mental health disorders. 

 

Methods 

This study is a secondary data analysis that 

uses research data from the 2018 Cohort Study of Risk 

Factors for Non-Communicable Diseases in Bogor 

City from the Ministry of Health of the Republic of 

Indonesia and is a community-based prospective 

cohort study. 

A total of 3,725 respondents were enrolled in 

the 2018 cohort study and data were collected using a 

total sampling technique. Mental health disorder status 

was determined by the WHO Self-Report 

Questionnaire-20 (SRQ-20), which was obtained from 

the Non-Communicable Disease Risk Factor Cohort 

Study data. The SRQ-20 is a tool used to measure 

common symptoms of mental disorders. The SRQ-20 

consists of 20 questions regarding the prevalence of 

somatic, cognitive, and emotional symptoms over the 

past 30 days: 0 = No and 1 = Yes. Referring to previous 

studies that validated the SRQ-20 in the Indonesian 

population. The study determined MHD with a cut-off 

point ≥ 6, positive predictive value = 70%, and 

negative predictive value = 92% (Azam et al., 2021; 

Ganihartono, 1996; Irmansyah et al., 2010; Reuter et 

al., 2020). 

Data were presented in frequencies and 

percentages based on variable categories. Mann-

Whitney Test analysis was conducted to determine the 

differences in risk factors for metabolic syndrome 

between respondents with and without mental health 

disorders. All analyses were performed by SPSS 22.0 

(IBM Corporation, NY, USA). 

This cohort data source has obtained ethical 

approval which is renewed annually from the Health 

Research Ethics Commission, Agency for Health 

Research and Development, Ministry of Health of the 

Republic of Indonesia. The ethical clearance for the 

study in 2017 was number LB.02.01/5.2/KE.108/ 

2017. No further ethical clearance was required for the 

analysis of secondary data. 
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Results 

Table 1. Characteristics of Study Respondents (n: 

3725) 

Characteristic Frequency Percent 

Gender 
  

Male 1136 30.5 

Female 2589 69.5 

Education Level  

No Schooling 48 1.3 

Did Not Complete Elementary 443 11.9 

Completed Elementary 888 23.8 

Completed Middle School 812 21.8 

Completed High School 1302 35 

Completed College 232 6.2 

Employment Status  

Employed 3600 96.6 

Unemployed 125 3.4 

Health Insurance Ownership 

Yes 1447 38.8 

Characteristic Frequency Percent 

No 2278 61.2 

Smoking History  

Ever Smoked 1831 49.2 

Never Smoked 1894 50.8 

Alcohol Consumption History 

Ever Consumed Alcohol 650 17.4 

Never Consumed Alcohol 3075 82.6 

Mental Health Disorders 

Yes 1590 42.7 

No 2135 57.3 

Sources: Authors 

Table 1 shows that the majority of respondents 

were female (69.5%), had a high school education 

(35.0%), and were employed (96.6%). In addition, 

more than half of the respondents did not have health 

insurance (61.2%) and never smoked (50.8%) or 

consumed alcohol (82.6%). Most respondents also did 

not have mental health problems (57.3%). 

 

 

Table 2. Measures of Centering and Measures of Spread of Variables (n: 3725) 

Variable p-value Mean SD 

Age (years) p<0.001 44.2 10 

Fasting Blood Glucose Level (mg/dL) p<0.001 89.2 26.2 

Post-load Blood Glucose Level (mg/dL) p<0.001 129.2 54.5 

Total Cholesterol Level (mg/dL) p<0.001 203.6 37.9 

Triglyceride Level (mg/dL) p<0.001 112.7 69.6 

LDL Level (mg/dL) p<0.001 129.6 32.5 

HDL Level (mg/dL) p<0.001 50.9 11 

Body Weight (kg) p<0.001 58.6 11.3 

Height (cm) p<0.001 153.3 7.7 

BMI p<0.001 25 4.6 

Systolic Blood Pressure (mmHg) p<0.001 131.1 26.3 

Diastolic Blood Pressure (mmHg) p<0.001 82.5 14.1 

 

Table 2 shows that all the variables in the 

table showed abnormal distribution (p<0.001). The 

data showed significant variation in the health 

parameters of the respondents, with the greatest 

variation seen in triglyceride levels and post-loading 

blood sugar levels, and the least variation in HDL 

levels. Centering measures such as mean, median 

and mode provide an overview of the distribution of 
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the data, while dispersion measures such as standard 

deviation and variance show how far the data are 

scattered from the mean. 

 

Table 3. Differences in Metabolic Syndrome Parameters in Individuals with Mental Health Status 

Parameter MHD: Yes MHD: No 
p-value 

Mean Median SD Mean Median SD 

Age (years) 43,8 44 10,2 44,5 45 9,9 0,037 

Fasting Blood Glucose (mg/dL) 89,3 84 28,3 89,1 85 24,4 0,29 

Post-load Blood Glucose (mg/dL) 128,5 117 55,9 129,7 118 53,5 0,239 

Total Cholesterol (mg/dL) 201,8 199 38,7 204,9 202 37,2 0,003 

Triglyceride (mg/dL) 109,3 93 71,2 115,3 98 68,2 0,000 

LDL (mg/dL) 127,8 126 33,4 130,8 129 31,8 0,001 

HDL (mg/dL) 51,5 51 11 50,5 50 10,9 0,003 

Body Weight (kg) 57,4 56,4 11,2 59,5 58,3 11,3 0,000 

Height (cm) 152,2 151 7,1 154,1 153 7,9 0,000 

BMI 24,8 24,4 4,8 25,1 24,9 4,5 0,050 

Systolic Blood Pressure (mmHg) 130,7 124 27 131,4 126 25,7 0,087 

Diastolic Blood Pressure (mmHg) 82,7 81 14,3 82,3 81 14 0,519 

*p-value<0.05; p-value<0.001; Sources: Authors 

Table 3 shows the differences in metabolic syndrome 

parameters in individuals with and without mental 

health disorders. The data shown includes the mean, 

median, standard deviation (SD), and p-value for 

each parameter. The mean age of individuals with 

mental health disorders was 43.8 years, while 

individuals without mental health disorders had a 

mean age of 44.5 years. The median ages for both 

groups were 44.0 and 45.0 years respectively, with 

standard deviations of 10.2 and 9.9. A p value of 

0.037 indicated a significant difference between the 

two groups. 

The mean fasting blood sugar level in 

individuals with mental health disorders was 89.3 

mg/dL, while in individuals without mental health 

disorders it was 89.1 mg/dL. The medians for both 

groups were 84.0 and 85.0 mg/dL with standard 

deviations of 28.3 and 24.4. A p value of 0.290 

indicated no significant difference between the two 

groups. The mean post-loading blood sugar level in 

individuals with mental health disorders was 128.5 

mg/dL, while in individuals without mental health 

disorders it was 129.7 mg/dL. The medians for both 

groups were 117.0 and 118.0 mg/dL with standard 

deviations of 55.9 and 53.5. The p value of 0.239 

indicated no significant difference between the two 

groups. 

The mean total cholesterol level in 

individuals with mental health disorders was 201.8 

mg/dL, while in individuals without mental health 

disorders it was 204.9 mg/dL. The medians for both 

groups were 199.0 and 202.0 mg/dL with standard 

deviations of 38.7 and 37.2. A p value of 0.003 

indicated a significant difference between the two 

groups. The mean triglyceride level in individuals 

with mental health disorders was 109.3 mg/dL, 

while in individuals without mental health disorders 

it was 115.3 mg/dL. The medians for both groups 

were 93.0 and 98.0 mg/dL with standard deviations 

of 71.2 and 68.2. A p value of 0.000 indicated a 

highly significant difference between the two 

groups. 

The mean LDL level in individuals with 

mental health disorders was 127.8 mg/dL, while in 

individuals without mental health disorders it was 

130.8 mg/dL. The medians for both groups were 

126.0 and 129.0 mg/dL with standard deviations of 

33.4 and 31.8. A p value of 0.001 indicated a highly 

significant difference between the two groups. The 

mean HDL level in individuals with mental health  
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disorders was 51.5 mg/dL, while in individuals 

without mental health disorders it was 50.5 mg/dL. 

The medians for both groups were 51.0 and 50.0 

mg/dL with standard deviations of 11.0 and 10.9. A 

p value of 0.003 indicated a significant difference 

between the two groups. 

The mean body weight of individuals with 

mental health disorders was 57.4 kg, while that of 

individuals without mental health disorders was 59.5 

kg. The medians for both groups were 56.4 and 58.3 

kg with standard deviations of 11.2 and 11.3. A p 

value of 0.000 indicated a highly significant 

difference between the two groups. The mean height 

of individuals with mental health disorders was 

152.2 cm, while that of individuals without mental 

health disorders was 154.1 cm. The medians for both 

groups were 151.0 and 153.0 cm with standard 

deviations of 7.1 and 7.9. A p value of 0.000 

indicated a highly significant difference between the 

two groups. 

The mean BMI of individuals with mental 

health disorders was 24.8, while that of individuals 

without mental health disorders was 25.1. The 

medians for both groups were 24.4 and 24.9 with 

standard deviations of 4.8 and 4.5. A p value of 0.050 

indicated a significant difference between the two 

groups. The mean systolic blood pressure in 

individuals with mental health disorders was 130.7 

mmHg, while that in individuals without mental 

health disorders was 131.4 mmHg. The medians for 

both groups were 124.0 and 126.0 mmHg with 

standard deviations of 27.0 and 25.7. The p value of 

0.087 indicated no significant difference between 

the two groups. The mean diastolic blood pressure in 

individuals with mental health disorders was 82.7 

mmHg, while in individuals without mental health 

disorders it was 82.3 mmHg. The median for both 

groups was 81.0 with a standard deviation of 14.3 

and 14.0. A p value of 0.519 indicated no significant 

difference between the two groups. 

Overall, some parameters of metabolic 

syndrome showed significant differences between 

individuals with and without mental health 

disorders, especially in age, total cholesterol, 

triglycerides, LDL, HDL, weight, height, and BMI. 

Other parameters did not show significant 

differences. 

 
Figure 1. Difference in mean values of Metabolic Syndrome Parameters in Individuals with MHD Status

Discussion 

This study highlights significant differences in 

certain parameters of metabolic syndrome between 

individuals with and without mental health disorders. 

These parameters include age, total cholesterol level, 

triglyceride level, LDL level, HDL level, weight, 

height, and BMI. Individuals with mental health 

disorders (MHD) are at higher risk for metabolic 

disorders compared to the general population. This 

may be explained by several mechanisms, including 

hormonal and inflammatory changes triggered by 

chronic stress from mental disorders. Mental disorders 
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such as depression and anxiety are known to increase 

levels of stress hormones, such as cortisol, which can 

affect lipid, glucose, and body weight metabolism. In 

addition, individuals with MHD often experience 

unhealthy diets, low physical activity, and smoking or 

alcohol consumption, which contribute to the 

development of metabolic disorders (Mariotti, 2015). 

Age was found to be a significant parameter, 

with individuals with mental health disorders tending 

to be younger. MHD often appear at a younger age, 

with one-third of first mental disorders occurring 

before the age of 14, and half before the age of 18 

(Solmi et al., 2022). This is in line with previous 

studies suggesting that young individuals with mental 

health disorders may be at higher risk of developing 

metabolic syndrome due to factors such as poor diet, 

lack of exercise, and side effects of psychiatric 

medication (Holt & Peveler, 2011; Newcomer, 2007). 

Age-related changes in metabolism and lifestyle 

behaviors further complicate this relationship, 

emphasizing the need for age-specific interventions in 

managing metabolic syndrome among those with 

mental health conditions. 

A study was conducted in Brazil to determine 

the prevalence of metabolic syndrome and psychiatric 

disorders. The study involved 1,023 young adult 

respondents with an average age of 25 years. The 

population-based study found that 24.3% of the 

respondents suffered from metabolic disorders. Of the 

total 24.3% of respondents identified, they were 

diagnosed with anxiety disorders, depression, bipolar 

disorder, and suicide risk.  This shows the possibility 

that young adults have a malnourished and sedentary 

lifestyle, making this age group have a high prevalence 

of metabolic syndrome (Moreira et al., 2018).  

Different research results were obtained by 

Hildrum et al. The study involved 10,206 respondents 

from the age range of 18 to 89 years. The study shows 

that the prevalence of metabolic syndrome will 

increase as a person ages. The prevalence of Metabolic 

Syndrome in men aged 20-29 years is 11%. The figure 

increased to 47.2% in men aged 80-89 years. The 

prevalence of metabolic syndrome in women aged 20-

29 years was 9.2%. The figure increased to 64.4% in 

the age range of 18-89 years. This is due to 

physiological and environmental changes that affect 

nutritional and metabolic conditions when they are 

older, thus increasing cardiovascular disease (Hildrum 

et al., 2007). 

Significant differences in lipid profiles (total 

cholesterol, triglycerides, LDL, and HDL levels) 

suggest a strong link between dyslipidemia and mental 

health disorders. Elevated cholesterol and triglyceride 

levels have been associated with depression and 

anxiety (Association, 2017; Lee & Siddiqui, 2019). 

Stress-related hormones, such as cortisol, can affect 

lipid metabolism, thus leading to dyslipidemia in 

individuals with mental health problems. In addition, 

the use of psychotropic medications, particularly 

antipsychotics and antidepressants, has been shown to 

adversely affect lipid profiles (Bhuvaneswar et al., 

2009; Romanova et al., 2022). 

A cross sectional study was conducted in India 

to assess the association of HDL and LDL with 

depression severity. The study involved 200 

respondents aged 18-65 years who were diagnosed 

with depression. The majority of respondents in this 

study had moderate to severe depression. The results 

showed a negative correlation between depression and 

HDL cholesterol. This is due to the protective effect of 

HDL cholesterol against depression. Other studies 

have also shown an inverse relationship between 

depression and HDL levels (Shaker et al., 2021). 

However, there is a positive correlation between 

increased LDL cholesterol levels and the presence of 

cognitive depression in patients (Poorva Gupta, 2021). 

In addition, another study found that patients with 

severe depressive disorders had higher serum LDL 

levels.  

The severity of one's depression is associated 

with high lipid content in one's body (Wagner et al., 

2019). Poorva, et al's study showed that high lipid 

levels were found in the majority of male and female 

participants diagnosed with depression. Jia et al., 

revealed that there were high HDL levels in patients 

with depression (Jia et al., 2020). Kim J et al., stated 

that LDL levels are associated with the risk of 

depression especially in men. This is due to the 

possibility that men have high cholesterol levels 

compared to women. In addition, men have different 

stressors and the use of additional substances (Kim et 

al., 2019).  

Significant differences in weight, height, and 

BMI between the two groups further emphasized the 

physical health disparities faced by individuals with 

mental health disorders. The higher BMI in these 

individuals may be due to factors such as medication-

induced weight gain, reduced physical activity, and 

poor eating habits (Li et al., 2022; Maguen et al., 2013; 
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McLaren et al., 2008). These findings are consistent 

with the wider literature linking obesity and mental 

health disorders, which suggests a bidirectional 

relationship where each condition exacerbates the 

other (Li et al., 2022). 

A study was conducted in the USA on the 

relationship between Body Mass Index and 

depression/depressive symptoms. The study showed a 

positive relationship between BMI and depressive 

symptoms. The study showed that obese men had a 

higher prevalence of depression compared to women. 

Men and women who are obese have a higher 

precession of depression or experience depressive 

symptoms compared to men and women who have 

normal weight (Badillo et al., 2022).  

Other studies have found no inverse 

relationship between obesity and depression in non-

Hispanic black women and Mexican American 

women. Men are more likely to develop obesity and 

depression as they age. Another study also evaluated 

the relationship between depression and obesity with 

diabetes as a covariable. The study found that factors 

associated with depression were obesity, younger age, 

female gender and having diabetes (Hawkins et al., 

2018).  

Interestingly, fasting blood glucose levels, 

postprandial blood glucose levels, systolic blood 

pressure, and diastolic blood pressure did not show 

significant differences between groups. This suggests 

that although some aspects of metabolic syndrome are 

clearly influenced by mental health status, other 

aspects may be more influenced by factors such as 

genetic predisposition or long-term lifestyle choices 

that are not directly influenced by mental health status 

(Li et al., 2022). The lack of significant differences in 

blood glucose levels may also suggest that insulin 

resistance or diabetes is not as prevalent in this sample, 

or it may reflect the ongoing effectiveness of treatment 

in managing these parameters in both groups. 

 

Conclusions and Recommendations 

In conclusion, this study underscores 

significant differences in certain metabolic syndrome 

parameters between individuals with and without 

mental health disorders. Regular health screenings are 

essential to monitor lipid profiles, glucose levels, and 

BMI for early detection of metabolic abnormalities. 

Lifestyle modifications should also be encouraged, 

such as adopting a balanced diet rich in fruits, 

vegetables, whole grains, and healthy fats, along with 

promoting regular physical activity tailored to 

individual capabilities. Stress management programs, 

including mindfulness, counseling, and therapy, are 

crucial to addressing chronic stress, which can 

exacerbate metabolic issues. 

Additionally, medication management is 

necessary to monitor and mitigate the metabolic side 

effects of psychotropic medications, such as 

antipsychotics and antidepressants. Where possible, 

alternative medications with fewer adverse metabolic 

effects should be considered. Patients should also be 

educated on the negative impacts of smoking and 

alcohol on metabolic health and supported in cessation 

efforts. 
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