
INTRODUCTION

The mortality of patients with schizophrenia is higher than that of 
the general public, and the average life expectancy is approximately 
20% shorter1,2). The main causes of death in patients with schizophrenia 
are suicide, cancer, vascular diseases, and respiratory diseases3). 
Recently, the average age at death of patients with schizophrenia has 
increased in a similar way to that of the general public, where suicide is 
decreasing but cancer and vascular diseases are increasing4). The main 
risk factors for cancer and vascular diseases include obesity and meta-
bolic syndrome. Patients with schizophrenia tend to have irregular life-
style habits (smoking, inadequate physical activities, and unbalanced 
diet) and experience side effects of antipsychotics (hyperlipidemia and 
dyslipidemia), which are closely related to obesity and metabolic syn-
drome5).

In previous studies, it has been reported that patients with schizo-
phrenia tend to experience other mental illnesses and obesity compared 
with the healthy controls with lower fat-free mass and muscle mass6-8). 
Furthermore, among patients with schizophrenia, outpatients have a 
higher prevalence of obesity and metabolic syndrome compared with 
inpatients9). In contrast, the percentage of those who are underweight 
among patients with schizophrenia in Japan is similar to that of patients 
with obesity, which is higher than that of the general public and outpa-
tients of schizophrenia10,11). A recent meta-analysis has reported that the 
percentage of patients who are underweight is higher than that in other 
countries12). Mortality is higher for patients who are obese and under-
weight compared with patients of average weight13), where being under-

weight is associated with mortality from respiratory diseases other than 
cancer and vascular diseases14). Additionally, low skeletal muscle mass 
is associated with mortality15,16); therefore, patients with schizophrenia 
may experience problems with obesity, underweight, and low muscle 
mass. Despite these risks, patients with mental illnesses tend to not be 
interested in activities that pose a high risk for their physical health17). 
Going forward, support is needed for people with schizophrenia to 
acquire the capacity to manage their health in order to maintain and pro-
mote health in their community. 

Therefore, the present study aimed to clarify the body composition 
and lifestyle characteristics of patients with schizophrenia through a 
comparison with healthy controls. Results of the present study will aid 
in effective intervention so that patients with schizophrenia acquire the 
ability to manage their health.

MATERIALS  AND  METHODS

Participants
The target of the present study was inpatients with schizophrenia of 

a psychiatric hospital; consent for participation was obtained from the 
patients and permission to participate was obtained from the attending 
physician. In addition, we recruited staff of the psychiatric hospital as 
healthy controls. Furthermore, the age and gender of patients in the 
schizophrenia group and the healthy control group were matched.
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Measurement

Clinical characteristics

As clinical characteristics of patients with schizophrenia, informa-
tion was collected on age (years), gender, duration of hospitalization 
(days).

Body composition 

Body composition was measured using multi-frequency body com-
position monitor (MC-780A-N, TANITA, Tokyo, Japan). Measured 
items were body weight, fat mass (FM), fat mass index (FMI), fat-free 
mass (FFM), fat-free mass index (FFMI), muscle mass (MM), visceral 
fat rating (VFR), body mass index (BMI), limb fat mass, trunk fat mass, 
limb fat-free mass, trunk fat-free mass, skeletal muscle mass (SMM), 
trunk muscle mass, and skeletal muscle index (SMI). VFR ranged from 
1 (the lowest) to 59 (the highest). Researchers had participants in a 
standing position to measure the waist circumference (WC) down to 0.1 
cm at the navel.

Health-Promoting Lifestyle Profile □ (HPLP □ )

Health-promoting behavior was measured using the Japanese ver-
sion of Health-Promoting Lifestyle Profile □ (JLV-HPLP □)18). JLV-
HPLP □ measures health-promoting behavior related to a healthy life-
style. This scale consists of 52 questions in six areas: health responsibil-
ity, spiritual growth, physical activity, interpersonal relationships, nutri-
tion, and stress management. Participants use a four-point scale, ranging 
from "not at all" to "always," to answer the questions. 

Statistical analysis
The clinical characteristics of patients with schizophrenia, age, gen-

der, hospitalization duration were tabulated. In addition, the normality 
of age, height, gender, weight, body composition, total HPLP □ score, 
and each area was tested. For male and female participants in the 
schizophrenia patient group and the healthy control group, body compo-
sition and HPLP II between the groups were examined using the t-test 
or Mann-Whitney U-test. For all tests, the P-value was two-sided where 
p < 0.05 was considered statistically significant. We used IBM 
Statistical Package for the Social Sciences (SPSS v.27.0 J for Windows) 
for all statistical analyses.

RESULTS

There were 26 participants in the schizophrenia patient group and 
26 participants in the healthy control group (13 men and 13 women 
each). The mean length of hospital stay for schizophrenia patients was 
1147.9 ± 996.6 days for males and 1734.5 ± 1757.2 days for females. 
Comparison of body composition and HPLP II of male patients with 
schizophrenia and the healthy controls confirmed a significant differ-
ence in FFMI (p = 0.005), VFR (p = 0.038), BMI (p = 0.020), trunk fat-
free mass (p = 0.015), and trunk MM (p = 0.012) (Table 1) . 
Furthermore, a comparison of body composition and HPLP II of female 
patients with schizophrenia and the healthy controls confirmed a signifi-
cant difference in WC (p = 0.041) and HPLP □ nutrition (p = 0.018) 
(Table 2).

DISCUSSION

The present study clarified the body composition and lifestyle char-

Table 1: Comparison of body composition and HPLP II for male patients with schizophrenia and the healthy con-
trols.

 Male

 Patients with schizophrenia (n = 13) Healthy controls (n = 13) P value
 Mean SD Minimum Maximum Mean SD Minimum Maximum

Age (year) 49.2 9.7 22.0 58.0 49.5 10.1 22.0 59.0 0.797 b)

Height (cm) 170.6 6.1 163.3 183.6 169.0 7.5 153.3 180.6 0.548 a)

Weight (kg) 63.5 12.4 48.8 96.0 72.4 14.8 49.1 111.5 0.110 a)

WC (cm) 82.9 7.3 71.7 96.5 89.2 10.6 68.4 113.5 0.065 b)

FM (kg) 12.6 6.6 2.0 24.3 17.6 9.6 4.0 44.4 0.138 a)

FMI (kg/m2) 4.3 2.2 0.7 7.6 6.1 3.2 1.5 15.2 0.158 b)

FMM (kg) 50.9 7.9 43.5 71.7 54.8 6.0 45.1 67.1 0.165 a)

FFMI (kg/m2) 17.4 1.9 15.4 22.5 19.2 1.7 16.2 23.0 0.005 b)

MM (kg) 48.3 7.5 41.2 68.0 52.0 5.7 42.7 63.6 0.077 b)

VFR 8.5 4.0 3.0 16.0 12.0 4.1 4.0 21.0 0.038 a)

BMI (kg/m2) 21.7 3.3 17.8 30.1 25.3 4.6 18.7 38.1 0.020 b)

Limb fat mass (kg) 5.1 2.6 1.3 11.5 7.1 3.2 2.3 16.0 0.051 b)

Trunk fat mass (kg) 7.5 4.3 0.7 14.2 10.5 6.5 1.7 28.4 0.281 b)

Limb fat-free mass (kg) 24.3 5.0 19.4 36.7 26.0 3.5 19.6 31.2 0.151 b)

Trunk fat-free mass (kg) 26.6 3.0 24.0 35.0 28.9 2.8 24.0 36.0 0.015 b)

SMM (kg) 22.9 4.8 18.2 34.7 24.4 3.2 18.4 29.3 0.347 a)

Trunk muscle mass (kg) 25.4 2.9 22.7 33.3 27.6 2.7 22.8 34.3 0.012 b)

SMI (kg/m2) 7.8 1.2 6.5 10.9 8.5 0.8 7.2 10.0 0.085 a)

Total HPLP 124.8 17.6 95.0 151.0 125.2 17.8 101.0 151.0 0.947 a)

Health responsibility 20.7 4.8 13.0 28.0 20.4 5.0 15.0 29.0 0.874 a)

Spiritual growth 24.1 4.5 17.0 32.0 22.7 2.8 18.0 29.0 0.356 a)

Physical activity 13.8 4.0 8.0 20.0 16.5 5.5 8.0 27.0 0.167 a)

Interpersonal relations 22.1 4.4 14.0 30.0 23.6 3.6 17.0 28.0 0.335 a)

Nutrition 23.5 3.5 17.0 29.0 22.2 3.8 17.0 28.0 0.367 a)

Stress management 20.6 3.3 13.0 25.0 19.8 4.9 9.0 28.0 0.645 a)

a) Unpaired t-test.

b) Mann-Whitney U-test
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Table 2: Comparison of body composition and HPLP II between female patients with schizophrenia and the healthy 
controls.

 Female

 Patients with schizophrenia (n = 13) Healthy controls (n = 13) P value
 Mean SD Minimum Maximum Mean SD Minimum Maximum

Age (years) 49.6 11.5 26.0 64.0 49.8 11.7 26.0 65.0 0.960 a)

Height (cm) 155.0 5.3 145.0 164.5 156.9 4.7 148.3 163.0 0.347 a)

Weight (kg) 56.1 7.7 48.2 75.0 54.9 6.7 45.1 64.9 0.858 b)

WC (cm) 85.9 10.6 70.3 106.2 77.9 8.1 61.4 86.2 0.041 a)

FM (kg) 18.6 7.0 9.1 36.6 16.9 6.0 6.1 24.6 0.515 a)

FMI (kg/m2) 7.8 3.1 3.8 15.7 6.9 2.5 2.8 11.2 0.415 a)

FMM (kg) 37.6 3.7 30.0 41.6 38.0 2.5 33.5 42.6 0.817 b)

FFMI (kg/m2) 15.6 1.4 13.7 17.8 15.5 1.1 14.3 18.1 0.745 a)

MM (kg) 35.4 3.4 28.5 39.1 35.8 2.3 31.7 40.0 0.817 b)

VFR 5.8 3.2 1.0 14.0 5.2 2.5 1.0 9.0 0.594 a)

BMI (kg/m2) 23.4 3.4 19.6 32.1 22.3 2.9 17.8 28.2 0.387 a)

Limb fat mass (kg) 8.6 2.5 5.9 14.5 8.2 2.2 4.3 11.1 0.685 a)

Trunk fat mass (kg) 10.0 4.8 3.2 22.1 8.7 3.8 1.8 13.5 0.447 a)

Limb fat-free mass (kg) 17.2 2.5 11.6 20.2 17.8 1.7 14.9 20.8 0.500 a)

Trunk fat-free mass (kg) 20.4 1.3 17.7 22.4 20.2 1.0 18.6 21.9 0.792 a)

SMM (kg) 16.2 2.3 11.0 18.6 16.7 1.5 14.1 19.6 0.918 b)

Trunk muscle mass (kg) 19.2 1.1 17.0 21.0 19.1 0.9 17.6 20.5 0.832 a)

SMI (kg/m2) 6.7 0.9 5.2 7.9 6.8 0.7 6.1 8.5 0.980 b)

Total HPLP 133.5 29.6 58.0 173.0 129.4 14.7 110.0 155.0 0.655 a)

Health responsibility 21.5 5.6 10.0 28.0 21.9 3.1 19.0 29.0 0.679 b)

Spiritual growth 24.5 6.5 9.0 31.0 22.2 3.6 15.0 27.0 0.257 a)

Physical activity 14.9 5.2 8.0 27.0 14.2 4.5 9.0 22.0 0.691 a)

Interpersonal relations 22.8 6.7 11.0 34.0 26.4 2.8 22.0 31.0 0.092 a)

Nutrition 27.7 9.5 11.0 54.0 22.9 3.4 19.0 30.0 0.018 b)

Stress management 22.2 5.1 9.0 30.0 21.8 4.3 15.0 29.0 0.870 a)

a) Unpaired t-test.

b) Mann-Whitney U-test

acteristics of schizophrenia inpatients through a comparison with 
healthy controls. The BMI consists of FMI and FFMI. For male inpa-
tients with schizophrenia in the present study, FFMI was significantly 
lower than that in the healthy controls, where the main parts were FFM 
and MM of the trunk. In another previous study19), only men in the range 
of normal body weight were compared. The result showed that patients 
with schizophrenia had a significantly lower FFM compared with the 
healthy controls. FFM is the total mass of muscle, bone, and organs 
excluding the fat, which is dominated by MM; therefore, male inpatients 
with schizophrenia might have a notable decrease in trunk muscle mass. 
In the present study, the age and gender of participants were matched, 
but comparison was not made based on BMI distribution. In the future, 
considering the age, gender, and BMI of participants, examination of the 
cause of MM loss and an intervention method to increase MM for male 
inpatients with schizophrenia are needed.

On the other hand, Waist circumference can be an indicator of vis-
ceral fat accumulation, but there was no significant difference in VFR 
and FM of female patients with schizophrenia in the present study. Men 
tend to accumulate visceral fat while women tend to accumulate subcu-
taneous fat20). Female inpatients with schizophrenia in the present study 
might have accumulated more subcutaneous fat than visceral fat. The 
result of the previous study19) that compared women in the normal 
weight range showed that patients with schizophrenia had significantly 
more visceral fat tissues compared with the healthy controls, and there 
was no significant difference in subcutaneous fat tissues. Asian women 
reportedly have more visceral fat than Caucasian women21). Therefore, 
waist circumference alone might not be adequate to evaluate the distri-
bution of visceral fat and subcutaneous fat. An increase in visceral fat 
and subcutaneous fat can lead to heart and orthopedic diseases. In the 
future, in addition to measurements of BMI and body composition, it 
might be necessary to evaluate obesity type (visceral fat or subcutane-
ous fat) based on the waist-to-hip ratio, and subcutaneous fat tissues 
using computed tomography and ultrasound.

Furthermore, in terms of lifestyle, patients with mental illness tend 
to show less interest in physical health; therefore, patients with schizo-

phrenia in the present study were assumed to show the same result. 
However, female patients with schizophrenia had significantly higher 
HPLP II nutrition scores compared with the healthy controls. Although 
the waist circumference of the female patients with schizophrenia in the 
present study was higher than that of the healthy controls, there were no 
significant differences in other items of body composition. This could 
be because more attention was paid to their physical health with the sup-
port of physicians, nurses, and nutritionists because these female 
patients with schizophrenia were in a hospital environment. An earlier 
report showed that the diet of patients with schizophrenia tends to be 
high in calories and saturated fat, which tends to increase the amount of 
visceral fat. Meanwhile, their intake of dietary fiber and fruits is low. As 
such, their diet is unhealthy22). Another study showed that male patients 
with schizophrenia had lower calories, protein, glucose, and dietary 
fiber compared with the healthy controls, whereas female patients with 
schizophrenia had a higher intake of saturated fatty acids19). Eating 
behavior was related to gender, where women have a stronger belief in 
healthy diets, such as food selection and weight management, compared 
with men23,24). Therefore, female patients with schizophrenia might have 
a stronger awareness of nutrition in lifestyle. As such, male inpatients 
with schizophrenia in the present study showed a decrease in trunk MM, 
whereas female inpatients showed an increase in waist circumference. 
The components and volume of food intake might be different, causing 
a difference in body composition. In the future, the intervention of 
dietary ingredients and nutrition should be examined considering the 
gender differences in inpatients with schizophrenia.

CONCLUSION

The present study clarified the body composition and lifestyle char-
acteristics of schizophrenia inpatients through a comparison with 
healthy controls. Male patients with schizophrenia had significantly 
lower BMI, VFR, trunk FFM, and MM compared with the healthy con-
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trols. Female patients with schizophrenia had significantly higher waist 
circumference and HPLP II compared with the healthy controls. The 
present result indicates a link between body composition, lifestyle, and 
nutrition. In the future, a dietary intervention that considers the gender 
differences in patients with schizophrenia should be examined.
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