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ABSTRACT

Background: The prevalence of schizophrenia is increasing every 
year. Schizophrenia also causes other problems because of the risk of 
experiencing malnutrition. The study aims to determine the description 
of the Body Mass Index (BMI) and analyze its relationship with 
demographic variables in schizophrenic patients.
Methods: This study involved outpatients (n=117) aged 36.83±9.29 
(mean±SD) years with a diagnosis of schizophrenia based on PPDGJ-
III (Pedoman Penggolongan Diagnosis Gangguan Jiwa III) criteria, 
which came use for treatment at a mental hospital. The study used a 
cross-sectional design. Data were collected from interviews in term of 
sociodemographic data, medical records, weight measurements, and 
height. BMI categories were underweight (<18.5 kg/m2), normal (18.5-
22.9 kg/m2), overweight (23-24.9 kg/m2) and obese (≥25 kg/m2).
Results: Overall, the prevalence of obesity was 39.3%, while underweight 
was 6.8%. The proportion of obesity was the same between men (19.7%) 
and women (19.7%). Spearman correlation test analysis showed a 
significant relationship between female gender and BMI (r=0.275; P<0.05). 
Schizophrenic patients with female gender had a BMI of 2.41 units higher 
than male sex, and this relationship was statistically significant (b=2.41; 
95% CI: 0.78-4.03; P<0.05).
Conclusion: The prevalence of obesity was quite high in schizophrenic 
patients who were on an outpatient basis. Gender was a significant 
predictor of increased BMI. This study suggests that gender can be a risk 
factor for obesity in schizophrenic patients.
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Introduction
People suffering from schizophrenia in the world 
were estimated to be around 21 million (1). This 
number has continued to increase in the last five 
years in Indonesia (2). Malnutrition problems 
are prone to occur in schizophrenic populations. 
Malnutrition causes the risk of various diseases. 

Malnutrition can be in the form of malnutrition, 
particular nutrient deficiency, over nutrition, and 
nutritional imbalance. The impact is to have the 
potential to increase the cost of treatment and 
health services (3). People with schizophrenia are 
more likely to experience an early risk of death 
when compared to the general population (1).  



Susilowati et al.

Int J Nutr Sci March 2020;5(1) 8

Schizophrenic patients are at risk of hypertension 
and diabetes mellitus (4, 5), increased inflammation 
(6), dyslipidemia (7), metabolic syndrome (8, 9), 
and impaired cognitive function (10).

Previous studies found a high proportion of 
underweight in schizophrenic inpatients in Japan 
(11, 12) compared to outpatients and the general 
population (13). Schizophrenic patients with less 
weight are at risk of developing infectious diseases 
and the delayed length of hospital stay (11). Previous 
studies have shown that schizophrenic patients are 
more at risk of obesity compared to other populations 
(4, 5, 14). An unbalanced diet (15-17), lack of physical 
activity (9, 18, 19), and antipsychotic drugs (20) have 
the potential for weight gain. Fatty schizophrenic 
patients tend to experience immune system 
disorders, so they are susceptible to inflammation and 
infection (21). Abdominal obesity in schizophrenic 
patients is also associated with hyperuricemia (22), 
dyslipidemia, hypertension and abnormalities in 
serum glucose (7). 

Schizophrenic patients with obesity are 
associated with increased health care and care costs 
(23). Weight gain in schizophrenia patients is also 
associated with treatment noncompliance (24). The 
higher BMI is associated with a lower quality of 
life (18). The need for periodic monitoring of BMI 
is in accordance with the ADA (American Diabetes 
Association) consensus recommendation (25) to 
detect various cardiovascular and metabolic risks (4, 
7, 9, 26). This study aimed to determine the BMI and 
analyze its relationship with demographic variables 
in schizophrenic patients.

Materials and Methods
This study used a descriptive-analytic research 
design with a cross-sectional approach from 
September 2019 to October 2019 in the outpatient 
clinic at the Surakarta Regional Mental Hospital. 
A total of 117 subjects were included in the study 
with criteria for patients seeking outpatient care 
at the Surakarta outpatient clinic with a diagnosis 
of schizophrenia based on PPDGJ-III (Pedoman 
Penggolongan Diagnosis Gangguan Jiwa III) by 
psychiatrists. This study consisted of 6% paranoid 
schizophrenia, 65% unspecified schizophrenia, 
9.4% residual schizophrenia, and 19.7% other 
schizophrenia. Patients received combination 
antipsychotic drug therapy (chlorpromazine, 
risperidone, seroquel, haloperidol, clozapine, or 
trifluoperazine); treated for more than a year; 
could read, write, speak Indonesian; and were 
accompanied by caregivers. 

Schizophrenic patients with organic disorders 
(epilepsy, mental retardation, severe systemic 

disease, and stroke) were excluded from the study. 
This study has received approval from the Health 
Research Ethics Committee for Dr. Moewardi 
with number: 1.071/IX/HREC/2019. Research 
subjects and caregivers were willing to sign an 
informed consent form. Data were collected from 
the results of sociodemographic interviews, medical 
records, measurements of body weight, and height. 
Measurement of body weight and height began by 
asking the subject to remove footwear, hats, and 
clothing to a minimum. Weight scales used under 
the brand name “Camry” with an accuracy of 0.1 kg. 

Height was measured by the instrument with 
the brand “Microtoise General Care,” with a 
measuring capacity of 2 meters and accuracy of 0.1 
cm. Measurement of body weight and height was 
twice as much as BMI. BMI categories were based 
on Asian-Pacific cutoff points: underweight (<18.5 
kg/m2), normal (18.5-22.9 kg/m2), overweight (23-
24.9 kg/m2) and obese (≥25 kg/m2) (3). Statistical 
analysis was undertaken by SPSS software (version 
22, Chicago,IL, USA). Data analysis used univariate 
analysis to find out the distribution of frequency, 
percentage, mean value, and standard deviation. 
The bivariate analysis used the Pearson’s correlation 
method, if the data were normally distributed, and 
the Spearman’s correlation; if the data were not 
normally distributed. Multivariate analysis used 
multiple linear regression tests. A pvalue less than 
0.05 was considered statistically significant.

Results
Table 1 presents the characteristics of the research 
subjects. The mean age of subjects was 36.83±9.29 
years. More than 50% of the subjects were not 
married. Almost all subjects had low educational 
level. More than half of the subjects did not work. 
More than 50% of the subjects were male. Table 2 

Table 1: Characteristics of subjects (n=117)
Variable N (%)
Gender
Male 71 (60.7)
Female 46 (39.3)
Marital status 
Not married 75 (64.1)
Married 42 (35.9)
Level of education
Low (<bachelor) 106 (90.6)
High (≥bachelor) 11 (9.4)
Job status 
Does not work 62 (53.0)
Work 55 (47.0)
Age, year (mean±SD) 36.83 (9.29)
Source: primary data
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presents the BMI of research subjects by gender. 
About 46 subjects (39.3%) were obese according 
to BMI. The proportion of obese men (19.7%) 
and women were identical (19.7%). About 6.8% of 
subjects were underweight, based on BMI range 
with more men than women. Table 3 presents the 
relationship of BMI with demographic variables. 
There was a significant positive relationship, 
between female gender and BMI (r=0,275; P<0,05), 
while other demographic variables did not have a 
significant relationship (P>0.05). 

Table 4 presents the results of the analysis of the 
BMI multiple regression model with demographic 
variables. The adjusted R2 value is 6%. This shows 
the 6% contribution of independent variables (gender, 
age, marital status, education level, and employment 
status) to BMI (dependent variable). While the 
rest was influenced by other variables outside the 
research model. F test value of 2.488 with P<0.05 
indicated that there was a significant influence of 

independent variables (gender, age, marital status, 
education level, and employment status) on BMI 
(dependent variable). Schizophrenic patients with 
female gender had a BMI of 2.41 units higher than 
male sex, and the relationship was statistically 
significant (b=2.41; 95% CI: 0.78 to 4.03; P<0.05).

Discussion
This study aimed to determine the relationship 
of BMI with the demographic variables of 
schizophrenic patients. In this study, it was found 
that the proportion of subjects with a BMI in the 
overall obesity category was around 39.3%, while 
the proportion of underweight was 6.8%. The 
proportion of subjects with BMI in the obese 
category was quite high in this study. This result is 
supported by previous studies that found a higher 
risk of obesity in schizophrenic patients (4, 5, 14). 
Weight gain is induced by antipsychotic drugs 
(20). Previous studies have shown that about 45% 

Table 2: Body mass index of subjects by gender (n=117)
Variable Underweight (%) Normal (%) Overweight (%) Obese (%) Total (%)

BMI<18.5 kg/m2 BMI 18.5-22.9 kg/m2 BMI 23-24.9 kg/m2 BMI ≥25 kg/m2

Gender
Male 7 (6.0) 31 (26.5) 10 (8.5) 23 (19.7) 71 (60.7%)
Female 1 (0.9) 9 (7.7) 13 (11.1) 23 (19.7) 46 (39.3%)
Total 8 (6.8) 40 (34.2) 23 (19.7) 46 (39.3) 117 (100%)
Source: primary data; BMI: Body mass index

Table 3: Correlation coefficients of Body Mass Index and demographic variables
Variable BMI
Gender (female=1) 0.275*
Age 0.087
Marital status (married=1) 0.023
Level of education (high=1) -0.180
Job status (working=1) -0.041
Source: primary data. Note: Category data (BMI, sex, marital status, education level and employment status) are 
presented based on the Spearman’s correlation coefficient (p, two-tailed) while numerical data (age and BMI) are 
presented based on the Pearson’s correlation coefficient (r, two-tailed is age); * P<0.05; BMI: Body mass index

Table 4: Results of multiple BMI regression analysis and demographic variables (n=117)
B SE Beta T P 95% CI Adjusted 

R2 
F 

Upper limit Lower limit
Gender (female=1) 2.41 0.82 0.30 2.94 0.004* 0.78 4.03   
Age 0.03 0.04 0.07 0.74 0.464 -0.05 0.11   
Marital status (married=1) -0.57 0.79 -0.07 -0.71 0.477 -2.13 1.00   
Educational level (high=1) -2.31 1.28 -0.17 -1.81 0.073 -4.84 0.22   
Job status (working=1) 1.02 0.79 0.13 1.29 0.200 -0.55 2.60   
A constant 21.71 1.51  14.38 <0.001 18.71 24.70   

       0,060 2,488*
Source: primary data. Note: Independent variable: BMI; * significant if the P<0.05, BMI:body mass index, B:unstandardized 
regression coefficient, SE: standard error,  Beta: standardized regression coefficient,  T: t value calculated, p:probability 
value, CI: confidence interval, Adjusted R2: coefficient of determination, F: F test results in the ANOVA table.
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of schizophrenic patients taking antipsychotic 
drugs experience weight gain (27). Clozapine 
and olanzapine drugs induce weight gain, when 
compared to other antipsychotic drugs (28). 

Antipsychotic drugs stimulate orexigenic in the 
structure of the hypothalamus, thereby increasing 
appetite (29). The proportion of obesity in male and 
female subjects in this study was similar. In contrast, 
previous studies have found that obesity was more 
common in women than in men (4). In this study, 
there were more male subjects. The results of the 
Spearman’s correlation test analysis in this study 
showed a significant relationship between female 
gender and BMI (r=0.275; P<0.05). The results 
of the multiple regression analysis also found a 
significant relationship between female gender 
with BMI (b=2.41; 95% CI: 0.78 to 4.03; P<0.05). 
Obesity in women was related to genetics, lifestyle, 
and hormonal changes (30). 

The proportion of BMI in the underweight 
category in this study was quite low around 6.8%. 
More underweight men were based on BMI compared 
to women. In contrast, previous studies found a 
high prevalence of underweight in schizophrenic 
patients (13). Underweight was associated with 
hypocholesterolemia (13), hypotriglyceridemia 
(11), risk of pneumonia (31), and risk of fracture 
(32). Implications of the results of this study were 
for clinicians and nutritionists in the development 
of treatment for schizophrenic patients (21). First, 
the high prevalence of obesity increased the risk of 
the burden of treatment, associated with the risk of 
several diseases, such as inflammation and infection 
due to increased TNF-α and IL-1β and decreased 
IL-1ra (21). 

Furthermore, an increase in BMI is associated 
with a decrease in cognitive function (10). Changes 
in white matter in the brain result in inhibition of 
brain tissue connectivity that plays a role in cognitive 
function (33). Cognitive function is also determined 
by leptin levels in the body (34). Increased leptin 
levels is related to an increased BMI (35, 36). The 
need for a periodic BMI monitoring program in 
the treatment of schizophrenic patients (25), and 
for early detection of various disease risks (4, 7, 9, 
26). Second, the need for aerobic exercise program 
activities in schizophrenic patients was to achieve 
ideal body weight. Previous studies found low 
physical activity in schizophrenic patients (9, 18, 19). 
Aerobic exercise programs can reduce psychiatric 
symptoms and improve quality of life (37). 

Third, it is necessary to have a balanced nutrition 
program in schizophrenic patients. Schizophrenic 
patients can be at risk of malnutrition associated 
with an unbalanced nutritional intake. Previous 

studies have found that weight gain is related to 
high energy intake (15), such as consumption of 
saturated fatty acids and PUFA (polyunsaturated 
fatty acids), which are high and low in the fiber (16, 
19, 38). The limitation of this study is the cross-
sectional study design, so that it did not assess the 
causal relationship between BMI with demographic 
variables or other variables. It needs a patient follow-
up survey to determine changes in body weight due 
to antipsychotic treatment. Not all schizophrenic 
patients participated in the study, namely children, 
patients with antipsychotic monotherapy, elderly, 
or patients without treatment. Not all parameters 
were included in the study, such as eating habits, 
medication adherence, and level of physical activity.

Conclusion
Overall, the proportion of schizophrenic patients 
with BMI of the obese category was quite high, at 
39.3% in this study. Conversely, the proportion of 
BMI underweight was low at 6.8%. Gender was a 
significant predictor of increased BMI. This study 
suggested that gender was a risk factor for obesity 
in schizophrenic patients. It needs attention from 
medical personnel and other relevant agencies 
related to the problem of obesity in this population 
with consideration of the magnitude of the impact 
it caused. Previous studies have suggested aerobic 
exercise programs and balanced nutritional intake 
to achieve ideal body weight, reduce psychiatric 
symptoms, and improve quality of life.
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