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ABSTRACT 

Since a fact-finding survey was conducted in 2004 all over Japan on the eating habits of psychiatric patients living at 
home, and the results showed that 44.6% of the patients were obese. We carried out a study of dietary factors associated 
with obesity in patients with schizophrenia living at home in order to develop a dietary education program. Twenty 
obese patients and 20 non-obese patients were randomly selected from 30 - 50s male patients with schizophrenia in one 
mental hospital. Dietary survey of 3-non-consecutive-day was conducted. Eighteen obese patients and 17 non-obese 
patients completed the survey. The obese patients had significantly higher intake of carbohydrate (P = 0.02), consump- 
tion of snacks with junk foods (P = 0.04), and intake of energy from snacks (P < 0.001) than those of non-obese pa- 
tients. Based on this dietary survey, it becomes necessary to focus on snacks, in addition to basic focus on balanced diet 
to prevent further obesity in those schizophrenic patients. 
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1. Introduction 

Psychiatric care in Japan is moving rapidly from in-hos- 
pital medical care towards outpatient care, and to at-home 
medical care. Therefore, social reintegration and support 
for living at home are being promoted more than ever. 
Under such circumstances, the psychiatric division of the 
Japan Dietetic Association conducted a fact-finding sur- 
vey in 2004 on the dietary habits of psychiatric patients 
treated in out patient ward. The results revealed that the 
obesity in psychiatric patients was 44.6% of those with a 
Body Mass Index (BMI) of 25 kg/m2 or higher. In addi- 
tion, there was a high incidence of lifestyle-related dis- 
eases after discharge from hospital [1]. So far, many re- 
ports about the problem of obesity in psychiatric patients 
have been published [2-5]. Diet, lack of exercise and the 
side effects of antipsychotic medications are said to be 
contributing factors to obesity [6,7]. The perspective of 
diet should be attributed to the fact that one of two psy- 
chiatric patients living at home is obese. The contributing 
factors have to be determined, and the possibilities of a 
dietary education leading to preventive measures against 
obesity must be established as soon as possible. 

However, previous studies have not been able to elu- 
cidate which foods in the diet, or which way of eating 
habits contributed as factors to obesity. Then, we studied 

on schizophrenia patients who account for 60% to 70% 
of psychiatric patients.  

As to previous studies on obesity and its dietary fac- 
tors, few were conducted on schizophrenia patients. Hen- 
derson et al. conducted a dietary survey of the food in- 
take status using four days food records on patients with 
schizophrenia and patients with emotional disorder asso- 
ciated with schizophrenia, and compared them with or- 
dinary people, and concluded that obesity in patients with 
schizophrenia is not only due to the intake of food, but 
also to associated with the other factors such as the side 
effects of medications and decreased physical activity [8]. 
Moreover, Brown et al. conducted a survey using survey 
sheets on the diet, tobacco use, alcohol drinking, exercise 
and obesity of patients with schizophrenia, it was re- 
ported that the patients’ diets contained more fat and less 
dietary fibers than ordinary people [9]. However, both 
studies compared the diet of schizophrenia patients with 
that of ordinary people and aimed at determining the 
characteristics of the diet between patients and ordinary 
people. In addition, these studies posed a problem that 
different methods of survey were used in the two groups.  

In this study, we conducted a dietary survey on uni- 
form populations of obese and non-obese schizophrenia 
patients living at home, we analyzed statistically the dif- 
ferences between the contents of their diet, then we ex- 
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tracted the characteristics and identified the problems 
regarding the obese patients’ diets. We also examined 
what should be intensively taught to such patients in or- 
der to maintain their good health after being discharged 
from the hospital. 

2. Methods 

2.1. Study Design  

Cross sectional study. 

2.2. Survey Period and Subjects  

The survey period of five consecutive months lasted 
from July to November 2007. 

The surveyed subjects were male schizophrenic pa- 
tients ranging in age from 30 to 50s, who attended as 
outpatients at a 450-bed mental hospital in Niigata city. 
The population was 223 men and composed 82 aged in 
30s (36.8%), 75 aged in 40s (33.6%), 66 aged in 50s 
(29.6%). Random sampling was conducted on the basis 
of the composition ratio according to age stratification. 
The following were excluded as subjects: those whose 
severe medical conditions make this survey impossible to 
conduct, those who do not come for outpatient consulta- 
tion during the survey period, and those who are on die- 
tary control because of having diseases like type 2 dia- 
betes. As a result, 40 subjects were accepted, among 
which 5 dropped out for not being able to undergo a die- 
tary survey. Ultimately, survey results were obtained 
from 35 men, who were then considered target subjects 
for the analysis. Those comprised 14 aged in 30s (39.9%), 
13 aged in 40s (37.1%), and 8 aged in 50s (23.0%). Since 
three of the subjects were type 2 diabetes patients but 
were not on dietary control, they were included in the 
study. 

2.3. Survey Schedule and Method 

A request for cooperation in the survey was distributed 
on the first day of each outpatient consultation within the 
survey period, and explanations on the purposes of the 
study were provided to the patients from whom consent 
was obtained. At that level, a survey of basic information 
was conducted, and explanations were provided on how 
to fill out the food record. After the patients had finished 
filling the food records and taking photographs of their 
meals during the specified 3-non-consecutive-day period, 
they brought them at the next outpatient consultation. 
The nurses in charge of outpatient consultations collected 
their food records and photographs, and measured their 
height, body weight and abdominal circumference. The 
survey consisted of a baseline characteristics survey, a 
dietary survey, and a survey of body types. 

2.4. Baseline Characteristics Survey 

The survey was performed on the first day of outpatient 
consultation within the survey period, by conducting 
interviews using the questionnaire method. The survey 
contained subjects’ basic attributes, family structure, em- 
ployment situation, their health behavior, their living 
conditions, the presence or absence of diseases involving 
internal medicine, their status of medication, their status 
of use of dietary supplements and health food products, 
the frequency of eating out, the food-purchasing envi- 
ronment, the status of snacks consumption, the status of 
the intake of favorite drinks, coffee and tea, and the 
status of the intake of milk. In addition, the quantitative 
questionnaires on health behavior and physical activity 
were as follows: for health behavior, we used the brief 
self-administrated dietary history questionnaire (BDHQ), 
whereas, for physical activity, we used the levels in the 
2005 version of the Dietary Reference Intakes for Japa- 
nese. 

2.5. Dietary Survey 

On the first day of outpatient consultation within the 
survey period, we requested the subjects to keep a food 
record, and provided the explanations how to do so. The 
dietary survey was conducted on the basis of the sub- 
jects’ self-administrated food records. The goal-oriented 
record keeping method was used. The subjects kept die- 
tary records of rough amounts without measuring weight. 
At the same time, the designated camera was provided to 
the subjects in order to compensate for any kind of im- 
perfection in the food records, and to make the accuracy 
of the data. The subjects took pictures of all the food 
before eating for one day. The survey was set to 3 non- 
consecutive days: one day on a weekend, and two days 
on weekdays. They brought the camera and the three-day 
food records at the next outpatient consultation time. A 
dietary survey was conducted on all subjects who com- 
pleted food records on the designated days between July 
and September. However, the survey ended in November 
when additional food records were collected from the 
subjects who visited the hospital for consultations once 
every 2 months. 

2.6. Body Types 

After the food records were collected, the subjects’ 
height and body weight were measured in the outpatient 
treatment room by the nurse in charge of outpatient con- 
sultations. Body weights were measured using MISAKI 
DIGITAL HEALTH SCALE, heights were measured 
using measuring equipment made by TTM Company Ltd, 
after which we calculated the BMI. 
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2.7. Statistical Analyses 

To examine the differences between the obese group and 
the non-obese group, we used information on their char- 
acteristics (age, family structure, employment status) and 
on the presence or absence of diseases involving internal 
medicine. The medication status was examined using the 
chi-square test. For the basic information on the subjects’ 
dietary habits (their status of intake of three meals a day, 
status of use of dietary supplements, the frequency of 
eating out, the store they use, their in-between snacks, 
their favorite drinks, coffee or tea, milk, physical activ- 
ity), the body type (height, body weight, abdominal cir- 
cumference, BMI) and the health behavior (exercising 
habits, tobacco use, alcohol drinking), the Mann-Whitney 
test was used. For the dietary survey, the amounts of the 
foods written in the food record were converted into 
weight—on the basis of which the intake of energy and 
nutrients and the intake by food group were calculated, 
and differences between the two groups were examined 
using the Mann-Whitney test. We used SPSS 16.0 J for 
Windows for the statistical analysis. A value of P < 0.05 
was considered a statistically significant difference. 

In this study, we obtained the consent of the subjects 
after the purpose of the survey was explained to them 
through a written notice, and after they were informed 
about the fact that the survey results would be treated 
statistically, that individual collaborators would not be 
identifiable, and that there will not be any penalty even if 
they cancel their consent for cooperation. The content of 
this study has been examined and approved by both the 
Ethical Committee of Niigata University of Health and 
Welfare and the Ethical Committee of Kohdo Mental  

Hospital.  

3. Results 

3.1. Baseline Characteristics Survey 

Age, family structure, and employment status. The num- 
ber of subjects by age category was as follows: 14 sub- 
jects were in their 30s, 13 in 40s, and 8 in 50s. The aver-
age age was 42.6 years old. As for family structure, 10 
subjects (28.9%) lived alone, and 25 subjects (71.1%) 
lived with family. Their employment status was as fol-
lows: 4 subjects (11.3%) were employed, and 31 (88.7%) 
were unemployed. No significant difference was found 
between the obese group and the non-obese group in the 
3 items mentioned above (Table 1). 

Body types. In the obese group (n = 18), the mean 
height, mean body weight, mean abdominal circumfer- 
ence, and mean BMI (SD standard deviation) were 170.5 
(SD4.3) cm, 84.1 (SD11.4) kg, 100.8 (SD9.2) cm, 28.9 
(SD3.2) kg/m2, respectively, whereas in the non-obese 
group (n = 17), they were 170.9 (SD5.9) cm, 58.9 (SD8.8) 
kg, 79.6 (SD7.2) cm, 20.1 (SD2.6) kg/m2, respectively. 
There was no significant difference in height between the 
two groups. Body weight, abdominal circumference, and 
BMI in the obese group were significantly higher (P < 
0.001) than those of non-obese group (Table 2). 

Exercising habits, physical activity, tobacco smoking 
and alcohol drinking. A regular base exercises were only 
as few as 2 persons (11.1%) in the obese group and 4 
persons (23.5%) in the non-obese group. Ordinary status 
of physical activity in daily life were as many as 12 
(66.7%) in the obese group and 12 (70.6%) in the non- 
obese group. As many as 14 (77.8%) subjects were found  

 
Table 1. Age, family structure and employment status. 

 Total (n = 35) Obese (n = 18) Non-obese (n = 17) 

 n % n % n % 
P† 

Age        

30s 14 39.9% 8 44.4% 6 35.3% 

40s 13 37.1% 7 38.9% 6 35.3% 

50s 8 23.0% 3 16.7% 5 29.4% 

n.s. 

Mean 42.6 yrs 40.7 yrs 44.6 yrs n.s. 

Family structure        

Alone 10 28.9% 3 16.7% 7 41.2% 

With family 25 71.1% 15 83.3% 10 58.8% 
n.s. 

Employment status        

Employed 4 11.3% 3 16.7% 1 5.9% 

Unemployed 31 88.7% 15 83.3% 16 94.1% 
n.s. 

†χ2 test; n.s.: Not significant. 
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Table 2. Body types. 

 Obese (n = 18) Non-obese (n = 17) 

 Mean SD Max Min Mean SD Max Min 
P† 

Height (cm) 170.5 4.3 177.5 163.0 170.9 5.9 180.5 158.0 n.s. 

Weight (kg) 84.1 11.4 116.0 71.0 58.9 8.8 75.0 40.0 <0.001 

Waist circumference (cm) 100.8 9.2 124.0 86.5 79.6 7.2 93.0 675 <0.001 

Body mass index (kg/m2) 28.9 3.2 36.8 25.7 20.1 2.6 24.1 16.0 <0.001 

†Mann-Whitney test; n.s.: Not significant. 

 

to be tobacco smokers in the obese group, and 9 (52.9%) 
in the non-obese group. In both groups, as many as 12 
subjects (66.7%, and 70.6%, respectively) almost never 
drank alcohol. In either item, there were no significant 
differences between the two groups (Table 3). 

3.2. Dietary Habits 

Thirteen subjects in the obese group (72.2%) and 11 
subjects in the non-obese group (64.7%) had meals 3 
times a day. Four in the obese group (22.2%) and 6 in the 
non-obese group (35.3%) had meals twice a day. Sixteen 
in the obese group (88.9%) and 14 in the non-obese 
group (82.4%) did not use dietary supplements and health 
food products. Eleven in the obese group (61.1%) and 12 
in the non-obese group (70.6%) almost never ate out. Six 
in the obese group (33.3 %) had snacks nearly every day, 
whereas in the non-obese group, only 2 did (11.8%). Ten 
in the obese group (55.6%) drank their favorite beverages 
nearly every day, whereas in the non-obese group, only 3 
did (17.6%), and in that regard, a significant difference 
was found between the two groups. In the obese group 
who drank coffee or tea nearly every day were as many 
as 14 (77.8%) and 11 (64.7%) in the non-obese group. In 
items related to dietary habits, significant differences 
between the two groups were found (P = 0.04) only in 
favorite beverages. No significant difference was found 
in the other items (P = 0.04) (Table 3). 

3.3. The Status of Medication 

Fourteen subjects (77.8%) in the obese group and 10 
subjects (58.8%) in the non-obese group used atypical 
antipsychotic drugs believed to have an influence on the 
obesity of psychiatric patients. Neither the presence of 
absence of diseases involving internal medicine nor the 
status of use of psychotropic medication showed any 
significant difference between the two groups (Table 3). 

3.4. Dietary Status, Nutrient Intake, and Food 
Intake According to Food Groups 

In terms of nutrient intake per day in meals, the only “in- 
take of carbohydrates” in the obese group (346.5 grams, 

SD = 80.8) was significantly higher than that of in the 
non-obese group (279.5 grams, SD = 57.9) (P = 0.02). In 
addition, the protein energy ratio in the obese group 
(13.6%, SD = 2.1) was significantly lower than that of in 
the non-obese group (15.0%, SD = 2.2) (P = 0.03). Like- 
wise, the fat energy ratio in the obese group (21.7%, SD = 
5.4) was significantly lower than that of in the non- obese 
group (25.7%, SD = 4.1) (P = 0.04). On the other hand, 
the carbohydrate energy ratio in the obese group (61.6%, 
SD = 7.2) was significantly higher than that of in the 
non-obese group (55.8%, SD = 6.6) (P = 0.04). However, 
in food groups, no significant difference was found be-
tween the two groups (Table 4). 

As for nutrient intake from snacks, energy and ten 
other nutrients in the obese group were significantly 
higher than those of in the non-obese group. In addition, 
in food groups, the intake of favorite foods in the obese 
group was only significantly larger than that of in the 
non-obese group (P = 0.04) (Table 5).  

4. Discussion 

4.1. Standing of the Subjects in This Study 

According to one previous study regarding a fact-finding 
survey on the eating habits of psychiatric patients living 
at home all over Japan, 44.6% of their overall number 
accounted for obese individuals with a BMI of 25 kg/m2 
or more. In this study as well, 18 of the 35 subjects 
(51.4%) were obese individuals with a BMI of 25 kg/m2 
or more, and this could be considered an ordinary group 
by comparison with the population of psychiatric patients 
all over the country.  

4.2. Exercising Habits, Physical Activity,  
Tobacco Use and Alcohol Drinking  

The existence or absence of exercising habits and the 
physical activity status is greatly associated with obesity. 
Subjects who practiced exercise on a regular basis were 
as few as 2 in the obese group (11.1%) and 4 in the non- 
obese group (23.5%). Meanwhile, subjects who almost 
never exercised were as many as 7 in the obese group 
(38.9%) and 6 in the non-obese group (35.3%). Those   
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Table 3. Exercise, physical activity, smoking, alcohol, dietary habits and medication status. 

 Obese (n = 18) Non-obese (n = 17) 

 n % n % 
P† 

Exercises      

Regularly 2 11.1% 4 23.5% 

Occasionally 9 50.0% 7 41.2% 

Almost never 7 38.9% 6 35.3% 

n.s. 

Physical activity      
Low 4 22.2% 3 17.6% 

Ordinary 12 66.7% 12 70.6% 
High 2 11.1% 2 11.8% 

n.s. 

Smoking      
Never smoked 2 11.1% 2 11.8% 

Quit 2 11.1% 6 35.3% 
Currently smokes 14 77.8% 9 52.9% 

n.s. 

Alcohol      
Almost every day 3 16.7% 1 5.9% 

Only on rare occasions 3 16.7% 4 23.5% 
Almost never 12 66.7% 12 70.6% 

n.s. 

Frequency of meals      
2 meals/day 4 22.2% 6 35.3% 
3 meals/day 13 72.2% 11 64.7% 

More than 3 meals/day 1 5.6% 0 0.0% 
n.s. 

Dietary supplements use      
No 16 88.9% 14 82.4% 
Yes 2 11.1% 3 17.6% 

n.s. 

Eating out      
Almost every day 2 11.1% 0 0.0% 

Only on rare occasions 5 27.8% 5 29.4% 
Almost never 11 61.1% 12 70.6% 

n.s. 

Grocery shopping      
Convenience store 4 22.2% 5 29.4% 

Take-out meals 0 0.0% 1 5.9% 
Supermarket 5 27.8% 4 23.5% 
Other store 1 5.6% 0 0.0% 

Do not go grocery shopping 8 44.4% 7 41.2% 

n.s. 

Snacks      
Almost every day 6 33.3% 2 11.8% 

Only on rare occasions 5 27.8% 5 29.4% 
Almost never 7 38.9% 10 58.8% 

n.s. 

Other beverage      
Almost every day 10 55.6% 3 17.6% 

Only on rare occasions 4 22.2% 6 35.3% 
Almost never 4 22.2% 8 47.1% 

0.041 

Coffee and tea intake      
Almost every day 14 77.8% 11 64.7% 

Only on rare occasions 2 11.1% 2 11.8% 
Almost never 2 11.1% 4 23.5% 

n.s. 

Milk intake      

Almost every day 5 27.8% 9 52.9% 

Only on rare occasions 3 16.7% 1 5.9% 
Almost never 10 55.6% 7 41.2% 

n.s. 

Internal disease      

Present 1 5.6% 2 11.8% 

None 17 94.4% 15 88.2% 
n.s. 

Antipsychotic medication status      

Typical antipsychotic 4 22.2% 7 41.2% 

Atypical antipsychotic 14 77.8% 10 58.8% 
n.s. 

†Mann-Whitney test; n.s.: Not significant. 
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Table 4. Nutrient intake and food intake according to food groups per day. 

  Obese (n = 18) Non-obese (n = 17) 

  Mean SD Mean SD 
P† 

Nutrients       

Energy kcal 2267 517 2000 320 n.s. 

Protein g 78.0 22.8 74.9 16.3 n.s. 

Fat g 55.3 19.9 57.2 14.0 n.s. 

Carbohydrate g 346.5 80.8 279.5 57.9 0.02 

Protein (% of energy) % 13.6% 2.1% 15.0% 2.2% 0.03% 

Fat (% of energy) % 21.7% 5.4% 25.7% 4.1% 0.04% 

Carbohydrate (% of energy) % 61.6% 7.2% 55.8% 6.6% 0.04% 

Sodium mg 4443 1594 4788 3251 n.s. 

Potassium mg 2910 1259 2503 671 n.s. 

Calcium mg 626 310 537 220 n.s. 

Magnesium mg 299 119 262 57 n.s. 

Iron mg 8.8 3.7 7.4 1.7 n.s. 

Retinol equivalent μg 544 425 587 377 n.s. 

Thiamin mg 1.15 0.48 1.13 0.53 n.s. 

Riboflavin mg 1.47 0.61 1.35 0.62 n.s. 

Niacin μg 18.0 7.2 18.3 4.1 n.s. 

Folic acid mg 338 212 327 110 n.s. 

Pantothenic acid mg 6.65 2.45 5.96 1.37 n.s. 

Vitamin C g 92 66 89 47 n.s. 

Saturated fatty acid g 16.10 7.26 15.46 4.97 n.s. 

Monounsaturated fatty acid g 18.47 8.42 19.02 3.62 n.s. 

Polyunsaturated fatty acid mg 11.98 4.79 12.10 2.54 n.s. 

Cholesterol g 316 164 297 123 n.s. 

Fiber g 19.1 12.7 15.2 4.5 n.s. 

Salt g 11.3 4.0 12.1 8.3 n.s. 

Food Groups       

Grain g 600 188 501 144 n.s. 

Potatoes g 45 43 30 25 n.s. 

Sugars g 15 21 7 6 n.s. 

Peas g 52 47 31 29 n.s. 

Nuts g 4 10 4 10 n.s. 

Green and yellow vegetables g 112 104 109 129 n.s. 

Other vegetables g 184 126 205 103 n.s. 

Fruits g 129 141 114 109 n.s. 

Mushrooms g 8 14 7 7 n.s. 

Seaweeds g 5 7 6 6 n.s. 

Seafood g 75 57 91 54 n.s. 

Meat g 56 36 64 32 n.s. 

Eggs g 38 28 27 29 n.s. 

Milk g 143 197 113 155 n.s. 

Fat and oil g 14 8 16 6 n.s. 

Confectionaries g 14 23 13 21 n.s. 

Beverage g 462 546 366 590 n.s. 

Seasonings g 40 21 44 26 n.s. 

Processed foods g 14 21 23 44 n.s. 

†Mann-whitney test; n.s.: not significant. 
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Table 5. Nutrient intake and food intake according to food groups per day in snacks. 

  Obese (n = 18) Non-obese (n = 17) 

  Mean SD Mean SD 
P† 

Nutrients       

Energy kcal 308 308 77 107 0.01 

Protein g 6.1 6.9 1.9 2.8 0.03 

Fat g 7.5 10.0 1.8 2.9 n.s. 

Carbohydrate g 46.1 50.8 13.7 18.6 0.01 

Protein (% of energy) % 8.1% 5.3% 9.2% 2.9% n.s. 

Fat (% of energy) % 17.6% 14.1% 17.8% 11.9% n.s. 

Carbohydrate (% of energy) % 58.2% 25.7% 74.5% 13.4% n.s. 

Sodium mg 322 573 39 62 0.02 

Potassium mg 385 313 168 250 0.02 

Calcium mg 94 118 42 67 n.s. 

Magnesium mg 39 35 14 20 0.30 

Iron mg 0.9 1.0 0.2 0.4 0.04 

Retinol equivalent μg 40 59 12 22 n.s. 

Thiamin mg 0.11 0.16 0.02 0.04 n.s. 

Riboflavin mg 0.2 0.25 0.07 0.11 0.04 

Niacin μg 2.3 2.1 0.9 1.4 0.02 

Folic acid mg 31 38 9 20 0.02 

Pantothenic acid mg 0.66 0.81 0.25 0.38 n.s. 

Vitamin C g 8 11 5 10 n.s. 

Saturated fatty acid g 3.20 5.03 0.92 1.51 n.s. 

Monounsaturated fatty acid g 2.42 3.33 0.51 0.92 n.s. 

Polyunsaturated fatty acid mg 0.91 1.07 0.10 0.21 0.02 

Cholesterol g 34 77 10 31 n.s. 

Fiber g 1.3 1.5 0.2 0.4 0.03 

Salt g 0.8 1.5 0.1 0.2 n.s. 

Food Groups       

Grain g 24 60 1 4 n.s. 

Potatoes g 1 3 0 0 n.s. 

Sugars g 7 14 3 4 n.s. 

Peas g 0 2 0 0 n.s. 

Nuts g 1 2 0 0 n.s. 

Green and yellow vegetables g 3 12 0 0 n.s. 

Other vegetables g 2 8 0 0 n.s. 

Fruits g 45 65 18 38 n.s. 

Mushrooms g 0 0 0 0 n.s. 

Seaweeds g 0 1 0 0 n.s. 

Seafood g 4 16 0 0 n.s. 

Meat g 0 0 0 0 n.s. 

Eggs g 3 12 0 1 n.s. 

Milk g 29 57 16 43 n.s. 

Fat and oil g 1 2 0 1 n.s. 

Confectionaries g 13 21 4 13 n.s. 

Beverage g 254 281 119 242 0.04 

Seasonings g 1 3 0 0 n.s. 

Processed foods g 0 0 0 0 n.s. 

†Mann-whitney test; n.s.: not significant.   
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were almost at the same percentages as those reported by 
Brown et al. in a previous study in which 36.0% of the 
subjects almost never exercised. Because there was no 
difference between the two groups in terms of exercise or 
physical activity, those were not considered as contribut- 
ing factors to obesity. 

Regarding smoking, 14 subjects in the obese group 
(77.8%) and 9 in the non-obese group (52.9%) were 
smokers. Such high smoking rates are consistent with the 
reports of previous studies [10].  

As for alcohol drinking, subjects who almost never 
drank alcohol were as many as 12 in the obese group 
(66.7%), and 12 in the non-obese group (70.6%). The 
reasons for avoiding alcohol were either due to financial 
matters or for fear of negative impact of interaction with 
medication. The low rate of alcohol use and the reasons 
thereof were similar to those in the previous study con- 
ducted by Brown et al. 

4.3. Antipsychotic Drugs and Body Weight Gain 

The effects of therapeutic drugs have been indicated as a 
contributing factor to the obesity of psychiatric patients 
[7,11]. Currently, atypical antipsychotic medications are 
frequently being used more and more in their pharma- 
cological treatment, and consequently, side effects such 
as weight gain and abnormal glucose tolerance has be- 
come a controversial issue. Although more than a single 
mechanism is involved in the weight gain induced by 
antipsychotic drugs, clonzapine and olanzapine are said 
to be the atypical antipsychotic medications which cause 
weight gain most easily [12-14]. In this study, we exam- 
ined whether the patients’ antipsychotic medications 
were typical or atypical, and we examined their associa- 
tion with obesity. As a result, 14 subjects (77.8%) in the 
obese group took atypical antipsychotic medications, but 
so did as many as 10 subjects (55.8%) in the non-obese 
group. And no significant difference was found between 
the two groups. Thus, atypical antipsychotic medications 
could not be considered as the contributing factors to the 
obesity of the subjects in this study. 

4.4. Diets 

The dietary survey was performed on the basis of food 
records while using photographs as references for the 
conversion of the food quantity into weight in order to 
calculate the nutrient intake and the food intake accord- 
ing to food groups. We examined the existence or ab- 
sence of differences between the two groups on the basis 
of 5 patterns: breakfast, lunch, dinner, snack, and one- 
day meal. 

First, the nutrient intake from snacks in the obese 
group was significantly higher than that of in the non- 
obese group, in terms of energy and ten other nutrients. 

In addition, in food groups, the intake of favorite foods in 
the obese group was significantly higher than that of in 
the non-obese group. In other words, it was revealed that 
the snacks were one of the main contributing factors to 
the obesity of the study subjects. 

However, regardless of the fact that the energy from 
snacks in the obese group was significantly higher (P = 
0.002) than that of in the non-obese group, no significant 
difference was found between the two groups in terms of 
energy in one-day meals including snacks. And yet, the 
average amount of energy (standard deviation) in a one- 
day meal was 2267 (SD517) kcal in the obese group and 
2000 (SD320) kcal in the non-obese group. The values in 
the obese group were 267 kcal higher. In addition, the 
average amount of energy in snacks was 308 (SD308) 
kcal in the obese group and 77 (SD107) kcal in the non- 
obese group. The values in the obese group were 231 
kcal higher. The differences between the two groups in 
terms of amount of energy in one-day meals and in 
snacks were almost identical. These facts suggest that the 
obese group consume about 250 kcal more per day than 
the non-obese group, and that this would be due to 
snacks. The absence of significant difference is thought 
to be due to the small number of study subjects. In addi- 
tion, according to previous studies, obese individuals 
tend to underreport their consumption when filling out 
the food record [15-18]. If similar tendencies were also 
observed in this study, it is possible to conclude that 
there could have actually been significant differences in 
energy between the obese group and the non-obese 
group. 

On the other hand, as a result of a four-day dietary sur- 
vey using the food record method, Henderson et al. re- 
ported that patients with schizophrenia had a signifi- 
cantly higher BMI but their energy intake was signifi- 
cantly lower than those of ordinary people. That is simi- 
lar to the results of this study. As for the reason why they 
become obese despite the fact that their energy intake is 
almost the same or less than that of ordinary people, the 
findings of this study showed that snacks are one of the 
main contributing factors to the obesity of the subjects, 
and, in that consideration, the problem is primarily the 
timing of the snacks. When a person eats supper later 
than at 10:00 pm, sleeps immediately, and eats again in 
the middle of the night when he/she feels hungry, this 
facilitates energy intake and its conversion into fat, and 
results in an increase in adipose tissue mass [19]. Next is 
the problem of the quality of the snacks. The results of 
this study showed that the obese group had a signifi- 
cantly higher carbohydrate intake than the non-obese 
group in terms of one-day meals including snacks. If the 
ratio of the amount of simple sugars in those carbohy- 
drates is high, it could easily result in an accumulation of 
visceral fat. And one more issue is in the way of eating. 
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An irregular diet including fasting, between-meal snacks 
and midnight snacks causes disturbance of the circadian 
rhythm of the metabolic system and of the endocrine sys- 
tem which leads to obesity. 

In the future, in order to prevent obesity and lifestyle- 
related diseases in patients with schizophrenia, it will be 
essential to determine the relationship between obesity 
and various causes other than overeating, such as the 
time they eat, the type of food they eat, and how they eat. 

4.5. Limitations 

First, there are problems with the self-administrated food 
record method and the 3-day period. Confirmation using 
photographs was performed in order to safeguard the 
validity of the self-administrated food records. Consid- 
ering the fact that the study subjects were schizophrenic 
patients, jotting down records for more than 3 days 
proved to be difficult. Therefore, the method for con- 
ducting dietary surveys in psychiatric patients with dis- 
eases such as schizophrenia is one significant issue to be 
examined in the future. 

Furthermore, we would like to perform highly accurate 
surveys closely focused on the issue of snacks revealed 
by this study, including the points which could not be 
determined this time, namely the timing of the snacks, 
the type of sugar they contain, and how to eat. And we 
hope that those will be reflected in dietary education in 
the future, as a preventive measure against obesity in 
patients with schizophrenia.  

5. Conclusion 

The dietary survey revealed that snacks are major con- 
tributing factors to obesity. Based on this dietary survey, 
it becomes necessary to focus on snacks, in addition to 
basic focus on balanced diet as well, to prevent further 
obesity in those schizophrenic patients.  
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