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The effects of meal timing on energy expenditure
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In recent years, late evening meals is associated with obesity, and some
studies have reported that the main factor is attributed to overeating at night time meals. When
considering the causes of obesity caused by an energy imbalance, it is important to examine the both

energy intake and consumption. However, there was study to late meal influence the energy
expenditure. In this study, we conducted a night time and early dietary intervention and compared
the energy expenditure used by the best available methods to measure total energy expenditure of
humans under the experimental conditions. The results showed that energy expenditure was equivalent
in two conditions. In the future, it is necessary to examine the energy expenditure of physical
activity under free-living conditions.
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Breakfast 7:30-8:30, Lunch 12:00-13:00, Dinner 19:00-20:00
Lunch 12:00-13:00, Dinner 16:30-17:30, Supper 23:00-24:00

, Fig. 1b
Breakfast 8:30, Lunch 13:30, Dinner 19:30
Lunch 12:00, Dinner 17:00, Supper 23:00



IBM SPSS Statistics,
2 t two-side test
+

2 (p>0.01)
2 24
2 Figure 2
24

Table 1. Participants baseline characteristics (n=8).

Age (years) 209 + 0.8
Height (cm) 1722 + 7.2
Weight (kg) 635 + 88
BMI (kg/m2) 213 + 1.8
Body fat (%) 139 + 43
HDL-C (mg/dL) 50.6 + 7.8
LDL-C (mg/dL) 683 + 145
TG (mg/dL) 773 £ 260
HbA1c (%) 50 + 0.3
Estimated energy expenditure (kca/day) 2465.7 + 249.6
Step count per day 8324 + 2279
MeantSD

Table 2. Energy and macronutrient intakes during the test meal in experimental days.

Dinner Breakfast Lunch Total intake
Energy intake (kcal) 661 + 63 660 + 65 649 + 42 1970 + 166
Protein (g) 19 + 2 27 + 3 27 + 3 735
Fat (g) 26 + 2 20 + 3 17 + 2 635
Carbohydrate (g) 91 + 8 % + 12 2+ 10 279 + 26
Protein (%) 1 +1 16 + 2 17 + 2 14.8 + 04
Fat (%) 3B +0 26 + 3 25+ 2 287 + 0.2
Carbohydrate (%) 54 + 0 57 + 4 58 + 4 56.5 + 0.4

Mean + SD

Table 3. Compliance for eating time, awake-sleeping sycle and physical activity.

Early feeding Late feeding p Value

Eating compliance

- 5 - -
[ R @iz omsea om

) 0 ) ! . . 0
Cser?r;llci:;: dr'ja:;g (igot)er\lf:rt];rilgneplsodes with non-study food items consumed, % 93 + 18 974 & 37 0.964
Pysical activity Compliance (Step counts)
Day 1-2° 6730 + 3730 6486 + 3722 0.345
Day 3-4 10289 + 4892 8042 + 2998 0.792
Day 5-6 8976 + 3657 9781 + 5415 0.580
Day 8-9 in experiment days” 91 + 76 103 + 76 0.721
Time of sleep and wake up
Sleep duration (hour) 7.0 + 0.6 73 + 05 0.301
The time of waking up 720 + 0:19 811 + 0:33 <0.001
The time of go to bed 020 = 023 056 + 024 0.009

Data are expressed as mean+SD.
Mean values were compared using Paired t test (two-tailed).
#, A linear mixed effect model was used to assess the main effect.
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