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ABSTRACT

This study was designed to find "when to eat for better weight contro一. Five experiments of 10

days duration were done with 7 young women volunteers. The dai一y energy intake was 33 kcal/kg

in all the experiments but the time or size of meals was different in each experiment. We observed

that the later the time of dinner, the more the weight gain; breakfast did not have any effect on the

weight gain and an evening snack before dinner prevented weight gain due to a late dinner. These

results suggest that weight gain due to a late dinner may be partially due to fasting in early evening.

INTRODUCTION

l)

Halberg et al. gave the subjects a single dai-

ly meal as dinner or breakfast and found that

only dinner induces higher body weight gain

than the only breakfast. Similar phenomenon

has been known as night-eating syndrome in
2)

obese people. Although based on these studies

late dinner is realized to be bad for weight con-

trol, we don't have enough data to specify the

timing of eating for better weight control in our

practical life. In this study we tried to find such

timing.

SUBJECTS AND METHODS

Su bjects

Subjects were　7　healthy Japanese and

Taiwanese women volunteers. They were co主

Iege students and their average age was 22±2

years old. Their average height and weight

were 156.7±3.9 cm and 48.6±3.9 kg, respec-

tively.

Methods

Five experiments lasting 10 days were done

with these subjects. In Experiment 2, two sub-

jects could not join. The activity of each sub-

jects was light and controlled to be similar dur-
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ing the experiments by measuring pedometer.

The subjects tried to sleep from　2400h to

0700h. Their body weight were measured ev-

ery morning just after the rising and urinating.

The diet was prepared by a trained dietician.

The energy intake was 33 kcal/kg body weight

in all the experiments. The dietary protein and

lipid levels were 12 and 25% of the total ener-

gy, respectively. Fig.l shows the time sche-

dule of meal. The subjects ate each meal with-

in an hour. The times of breakfast and lunch

were fixed at 0730h and 1230h, respectively

and those of dinner were 1800h, 2000h and

2200h in Experiment 1, 2 and 3, respectively.

In these three experiments, the subjects took

three isoenergetic meals a day. In Experiment 4,

we observed the effect of the absence of break-

fast on body weight. The subjects took

isoenergetic lunch (1230h) and dinner (1800h).

In Experiment 5, we examine the effect of snack

between lunch and 一ate dinner on body weight.

The percentages of energy were 26, 26, 15 and

33%　for breakfast (0730h), lunch (1230h),

T i m e　7:00

Exp.1

Exp.2

Exp.3

Exp.4

Exp.5

snack (1700h) and dinner (2200h), respective-

n

The data were analyzed by Student's t-test.

RESULTS AND DISCUSSION

Fig. 2 shows the changes in body weight of

individual subjects in all the　5　experiments.

The figure also shows the means士SD of body

weight changes of all the subjects in each ex-

periment (right-bottom). The subjects were

given their dinner at 1800h, 2000h and 2200h

in Experiment 1, 2 and 3, respectively, and the

average weight gains during 10 days were ab-

out -500g, -300g and　500g. respectively. The

results indicate that the later the time of dinner,

the more the weight gain. In the Experiment 4,

subjects took lunch and early dinner (1800h)

but no breakfast. The weight reduction was

similar as that in Experiment 1. This indicates

that the effect of breakfast on body weight is

less as compared to the tIme of dinner.

Although the time (2200h) and energy (33% of

"喜-gl

33　　　　　　　　　　　33　　　　　　　　　　　　　　　　　33

胡===塁　　　　　　回

ロ===回
26　　　　　　　　-　26　　　　　　　　　15　　　　　　　　　　　33

Fig. 1. Time schedule of meals for Experiments 1 to 5. The figures in the squares are the

percentages of energy in a day.
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Fig. 2. Changes in body weight of the individual subjects in Experiments 1 to 5 and means with

standard deviation (SD) of the changes in body weight of all the subjects in each experi-

merit (right bottom). The subjects were 7 (5 in Experiment 2) healthy young women. The

energy intake was 33kcal/kg body weight in all the experiments. B, L S and D stand for

breakfast, lunch, snack and dinner. The figures after B, L, S and D are the times of the

meals (in parenthesis) and the percentages of energy of each meal against the total energy

intake. The colums of means±SD (right bottom) with different letters are significant一y dif-

fernt by Students z-test (p<0.05).
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total energy) of the dinner in Experiment　5

were same as those in Experiment 3, the body

weight gain was significantly smaller in the for-

mer than in the latter, indicating that the even-

ing snack prevented weight gain due to late din-

ner. As for the mechanism of this phenomenon,

we suggest that the long time fasting in the

afternoon (1200-2200h) stimulates energy sav-

ing and a snack in the early evening (1700h)

enhances energy expenditure by eliminating the

fasting.

The mechanism suggested above may account

for the famous phenomenon found by Fabry and
3)

Tepperman ; body weight gain is less by fre-

quent meals. With meals less than　3　times a

day, it is difficult to avoid the longer fasting

time in the evening, but with more frequent

meals, the fas亡ing diminishes. This idea is sup-

ported by our another results that the weight

gain was lower in Experiment 4 in which the

mea一 was given twice compared to Experiments

2, 3 and 5 in which the frequency of meal was

3 or 4 times. Therefore we suggest that higher

body weight gain by less frequent meals which
3)

was found by Fabry and Tepperman was not

due to the small number of meals but the longer

fasting time in the evening.

This study shows that intake of an evenig

snack might be very practical for the preven-

tion of weight gain due to a late dinner. Howev-

er it never means that the effort to have an ear-

ly dinner should be neglected.
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