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Relationships between Body Temperature Changes and Adiposity during a Meal
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Department of Food and Nurrition, Gyeong Sang National Umverszty,

Chm Ju 660-701,

Korea

ABSTRACT

In order to study the relationship between body core temperature and adiposity, the core
temperatures of normal weight female college students ‘were measured during an instant-noodle
lunch eaten in a laboratory at the ambient temperature of 22 - 24.8°C. Ambient temperature was
positively correlated with meal-start core temperature and meal duration. The difference between
the peak postprandial and the meal-start core temperature was negatively correlated with body
weight and BMI. This means that the thermogenic response induced by meal consumption was
negatively associated with adiposity. Meal duration also showed a negative correlation with body

~ weight, BMI, and hip girth. Thus, the obese cating style characterized ‘by a rapid rate of food
intake was also associated with adiposity in normal weight women. It was possibly a contributing
factor in the development of obesity. In conclusion, adiposity is negatively associated with the
difference between the peak postprandial and the meal-start core temperature and meal duration
during a meal. (Korean J Nutrition 31(4) : 747~755, 1998)
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Table 1. Characteristics of the subjectsin=37)

Variables Mean tsd

Agelyears) 216 +0.5
Height(cm) 160.8 +6.4
Weight(kg) 514 +6.5
BMi(kg/m?)"” 19.8 +1.8
% Body fat 253 +3.4
Fat mass(kg) 131 £27
Waisticm) 72,6 £5.6
Hip(cm) 89.3 +45
WHR? 0.8110.04
Basal core temperature(C) 36.8 +0.5
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Table 2. Test meal characteristics

Variables Mean+sd
Meal-start core temperature () 36.9+0.4
Meal-end core temperature (T) 37.3+0.4*"
Peak postprandial core temperature(T)  37.3+£0.4*"
RTPT(min)” 3+6
RTST(min)” 37426
Meal duration(min) 8.8+14
Ambient temperature(C) 234+08
Test meal  energy content 554.7kcal
Serving temperature 90T
CPF ratio” 56.0: 8.5 : 355

1) *p<0.0001, compared with meal-start core tempera-
ture by paired-t-test

2) RTPT : Reaching time to the peak postprandial core
temperature after the end of the test meal

3) RTST : Recovering time to the meal-start core tem-
perature after the end of the test meal

4) The ratio of carbohydrate : protein : fat_ratio in the
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Table 3. Partial correlation coefficients” between the pre-
and postprandial core temperature and anthro-
pometric measurement

Fig. 1. Changes in core temperature during a meal.
*n<0.05, *p<0.0, **p<0.001, compared with
meal-start value by paired t-test.
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Core temperature ~ Weight ~ BM(® %l?;dy "f:;

Meal-start -0.02 -0.04 -0.34* -0.21
Meal-end -0.21 -0.27 -021 -025
10-min after” -0.20 -030 -030 -032
20-min after -0.1 -023 -~025 -0.23
30-min after -0.10 -0.12 -023 -0.21
40-min after -0.12 -0.15 -032 -0.27
50-min after -0.09 -0.11 -025 -0.21
60-min after -0.15 ~-0.16 -030 -028
80-min after -0.16 -0.18 -0.26 -0.25
100-min after -0.19 -013 -0.34* -032
120-min after -0.00 0.00 -030 -0.19

<005

1) Controlled variable ; Ambient temperature
2) BMI : Body mass index
3) 10-min after the end of the test-meal
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Table 4. Correlation coefficients of ambient temperature and meal characteristics

Parameters”  MSCT MECT PPCT

DECT

DPCT RTPT RTST MD

AT 0.35* 0.21 0.20

-0.22

-0.29 -0.16 -0.25 0.51**

*1<0.05, **p<0.01 1) Parameters
PPCT : Peak postprandial core temperature

MSCT : Meal-start core temperature

MECT : Meal-end core temperature

DECT : Difference of the meal-start and the meal-end core temperature
DPCT : Difference of the meal-start and the peak postprandial core temperature
RTPT : Reaching time to the peak postprandial core temperature

RTST : Recovering time to the meal-start core temperature

MD : Meal duration AT : Ambient temperature

Table 5. Partial correlation coefficients” of meal characteristics

Parameters” MSCT MECT PPCT DECT DPCT RTPT RTST

MSCT

MECT 0.84**

PPCT 0.85** 0.98**

DECT -0.15 0.40* 0.36*

DPCT -0.21 0.31 0.33* 0.94**

RTPT -0.11 -0.26 -0.12 -0.28 -0.03

RTST -0.22 0.01 0.01 0.39* 0.41* 0.21

MD 0.20 0.33 0.27 0.25 0.15 -0.32 -0.07
*»<0.05  **p<0.0001 1) Controlled variable : Ambient temperature  2) Parameters

MSCT : Meal-start core temperature
PPCT : Peak postprandial core temperature

MECT : Meal-end core temperature

DECT : Difference of the meal-start and the meal-end core temperature
DPCT . Difference of the meal-start and the peak postprandial core temperature
RTPT : Reaching time to the peak postprandial core temperature

RTST : Recovering time to the meal-start core temperature

MD : Meal duration
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Table 6. Comparisons of the meal parameters in Rapid"”
and Slow warmer” during the test meal
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Table 7. Comparisons of the meal parameters in Rapid"
and Slow cooler” during the test meal
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Parameters®  Rapid warmer(n=30) Slow warmer(n=7) Parameters”  Rapid cooler(n=17) Slow cooler(n=20)
MSCT(C) 36.9+04 36.7t£04 MSCT(TC) 37.0+04 36.8+04
MECT(TT) 374404 36.9%£0.5*% MECT(T) 373104 373+04
PPCT(TC) 374104 37.1£05 PPCT(TC) 37.3+04 37.3+04
DECT(TC) 0.5+0.2 0.3+0.2 DECT(TC) 0.31+0.2 0.5+0.2*
DPCT(C) 0.5+0.2 0.5+0.3 DPCT(TC) 0.3+0.2 0.6+0.2*
RTST(min) 35.71+25.6 443+28.2 RTPT(min) 1.8+3.9 35+75
MD(min) 9.1+14 7.7£1.a% MD(min) 89+1.4 8.71+1.5
AT(T) 235408 23.2+0.5 AT(T) 23.7+0.8 23.2+0.7

*p<0.05, compared with the Rapid warmer's value

1) The one who reached the peak postprandial core tem-
perature at the end of the test meal

2) The one who reached the peak postprandial core tem-
perature at 10~ 20min after the end of the test meal

3) Parameters

MSCT : Meal-start core temperature

MECT : Meal-end core temperature

PPCT : Peak postprandial core temperature

DECT : Difference of the meal-start and the meal-end
core temperature

DPCT : Difference of the meal-start and the peak post-
prandial core temperature

RTST : Recovering time to the meal-start core tempera-
ture

MD : Meal duration

AT : Ambient temperature

*p<0.001, compared with the Rapid cooler's value

1) The one who recovered the meal-start core tempera-
ture within 30min after the end of the test meal

2) The one who recovered the meal-start core tempera-
ture at 40~120min after the end of the test meal

3) Parameters

MSCT : Meal-start core temperature

MECT : Meal-end core temperature

PPCT : Peak postprandial core temperature

DECT : Difference of the meal-start and the meal-end
core temperature

DPCT : Difference of the meal-start and the peak postpr-
andial core temperature

RTPT : Reaching time to the peak postprandial core tem-
perature

MD : Meal duration

AT : Ambient temperature
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Table 8. Partial correlation coefficients” anthropometric measurements and the meal characteristics

Variables” MSCT® =~ MECT PPCT DECT" DPCT MD RTPT RTST
Weight -0.02 ~0.21 ~0.21 -034* 036" -035% . 002 -0.10
BMI ~0.04 ~0.27 -0.27 —0.41* ~0.44* ~0.39* -0.00 ~0.19
% Body fat -0.34* ~-0.21 -0.22 0.21 0.21 0.04 -0.08 0.02
Fat mass . -0.21 ~-0.25 -026 -0.08 ~-0M -0.17 -007 © -007
Waist 0.07 ~-0.02 -0.02 -0.13 -0.17 -0.16 —o12 =047
Hip ~-0.08 -0.21 -0.19 -0.20 -021 -037+ . =005 ~0.12
WHR , 0.19 0.17 0.16 0.01 -0.04 0.12 =013 .,  -043 -
BCT 019 0.41* 0.40* 041* 0.40* 0.06 -0.02 . 010
*»<0.05 *#p<0.01 1) Controlied variable ; ambient temperature

2) Variables ~ BMI : Body mass index ~ WHR : Waist-hip circumference ratic . BCT : Basal core temperature

3) Parameters MSCT : Meal-start core temperature MECT : Meal-end core temperatire. .

PPCT :-Peak postprandial core temperature DECT : Difference of the meal-start and the meal-end core temperature
DPCT : Difference of the meal-start and the peak postprandial core temperature ~ MD : Meal duratlon

RTPT : Reaching time to the peak postprandial core temperature

RTST : Recovering time to the meal-start core temperature
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