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ABSTRACT

This study investigated the daily physical activity level, energy expenditure, energy balance, and body composition
and their relationship with university students. The participants were 130 male students (19.5 + 0.5 yrs) and 139 female
students (19.5 + 0.3 yrs) at a university in Chungnam province. Physical activity level was evaluated by an equation
based on 24 hr-activity record and dietary nutrient intake was evaluated using the food record method during a three-day
period consisting of two week days and one weekend. Body composition was measured using Inbody 430 (Biospace
Co., Cheonan, Korea). As a result, mean body mass index (BMI) of subjects indicated that they had normal weight, how-
ever mean body fat ratio was 19.1 = 5.4% for males and 28.4 + 5.0% for females, indicating that they had higher than
normal weight. Daily mean physical activity level was 1.55 for males and 1.47 for females, which was regarded as ‘low
active’, respectively. Females had more light activity than males (p < 0.01). Daily mean energy expenditure was 2,803.5
+ 788.9 kecal/d for males and 1,915.4 + 510.2 kcal/d for females (p < 0.001). Daily mean dictary energy intake was
2,327.0 £ 562.5 kcal/d for males and 1,802.1 * 523.6/d for females (p < 0.001), and daily mean energy balance was
—476.5 + 955.9 kcal/d for males and —113.3 £ 728.1 kcal/d for females (p < 0.01). Daily mean dietary intake of pro-
tein, vitamins, and minerals, except Ca, satisfied recommended nutrient intake. Daily energy expenditure was positive-
ly related to body weight (p < 0.01), BMI (p < 0.01), and fat free mass ratio (p < 0.05), but was negatively related to
body fat ratio (p < 0.01). In conclusion, subjects had a negative energy balance and low physical activity. They had a nor-
mal weight by BMI but had a more fat than normal weight by body fat ratio. This appears to be related to their low physi-
cal activity. Thus, nutrition education should be provided for university students in order to increase their physical activi-
ty for maintenance of normal weight by body composition and health promotion. (J Nutr Health 2013; 46(4): 346 ~ 356)
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Table 1. Estimation of daily energy expenditure of subjects”
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Variables

Estimation

@ BMR (basal metabolic rate)(kcal/d)

@ PAL (physical activity level)

® BMR + TEA (thermic effects of activity)(kcal/d)

@ Addition of TEF (thermic effects of food, 10% of ®)(kcal/d)
= Daily energy expenditure (kcal/d)

Males: Body weight of subject (kg) x 1 kcal/kg/hr x 24 hr
Females: Body weight of subject (kg) x 0.9 kcal/kg/hr x 24 hr

>Time ratio of each physical activity of 1,440 min. x BMR factor
of each physical activity”

BMR x PAL
(BMR x PAL) x 1.1

1) Referred to reference 20 2) BMR factor = (BMR + TEA)/BMR
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ZAFRAIRLY] B AA-S (Table 33} o] YA} 1744 +
5.6 cm, 94} 161.8 + 4.5 cmo|H, Hot A|F2 U} 684 +
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Table 2. General characteristics of subjects
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GAECLE AAF HEo] -2 §IHo| IA|S Hl&o] Wkttt
(p < 0.001). AR FAPE R A gAS oA SHAZ-2 W gk
3 FdAIEe] =7] Y8l 2dsljoF & AlFe] 2 dAt
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1. o) Bt A7RS FAF 48158 (33.5%), 1A} 475.65
(331%) 22 71 wokth 7L thol 2. |4 - 2247] - F4] -

orobx] Hatslre] Bt Alzko] EAl 432,58 (30.0%),
2t 39098 (271%) 0.2 Wokch AWAE Be A7HS A
T SFo Y Al A ARER YA Hat 19115 (13.3%), o

Variables Males Females Total
Ages (years) 19.5+0.5" 19.5+0.3 19.5+0.4
College

College of Education 597 (45.4)° 6 (33.1) 39.0

College of Humanities & Social Sciences

31.5)

105 ( )

9 (35.3) 0 ( 33.5
9 (10.8)

5( )

269 ( )

6 (
9 (
3 (
1(
139 (51.7)

College of Visual Image & Public Health 4.6) 16.5)
College of Natural Sciences 18.5) 15.1) 16.7
Total 130 (48.3) 100.0

1) Mean £SD  2) Number of subjects 3) Percentage of subtotal subjects of same column 4) Percentage of total subjects

Table 3. Height, body weight and body composition of subjects

Variables Males (n = 130)  Females (n = 139) t-test

Height (cm) 1744+ 5.6 161.8+ 4.5

Weight (kg) 68.4+11.1 545+ 6.8

Body mass index (kg/m’) 22.4+3.1 20.7+28

Fat mass (kg) 13.1+59 157 + 4.3 =

Fat free mass (kg) 553+7.8 38.8 + 4.1 o

Bodly fat ratio (%) 19.1 +5.4 28.4+50

Weight control required to be normal weight (kg)"” -0.10+7.52 0.84 £ 5.32 NS

Body fat control required to be normal weight (kg)” -3.11 +5.55 —2.99 +3.89 NS

Muscle control required to be normal weight (kg)" 3.01+3.13 3.83+2.61 *

Body mass index” Total  -test
Underweight 9% ( 6.9)Y 22 (15.8) 31 (11.5
Normal weight 78 (60.0) 102 (73.4) 180 ( 66.9)
Overweight 43 (33.1) 15 (10.8) 58 (1 21.6)
Total 130 (48.3)° 139 (51.7) 269 (100.0)

1) Normal weight of subject (kg)-Current weight of subject (kg), it was calculated by Inbody 430 (Biospace Co., Cheonan, Korea)

2) BMI < 18.5: Under weight, 18.5-22.9: Normal weight, > 23.0: Overweight'?

subjects of same column 5) Percentage of total subjects

3) Number of subjects 4) Percentage of subtotal

Significant difference between males and females at *: p <0.05, **: p<0.01, ***: p<0.001 by the t-test or the y*test
NS: Not significant between males and females at o = 0.05 by the t-test
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Table 5. Expending time on physical activities of various intensity of subjects’”

Level Phy§ical o.cﬁvify Males (n = 130) Females (n = 139) Totall
intensity Time (min) Percentile (%) Time (min) Percentile (%) Time (min) Percentile (%)
1-5"  Verylight activity ~ 1,253.4+137.17  87.1+9.5 1,2458 + 136.6  86.6 + 9.5 1,249.5+136.6  86.8+9.5
6-8 Light activity 89.0 +108.8 62+7.6 100.0+1102 70+7.7% 94.7 +109.5 6.6+746
9-12  Moderate activity 48.4+73.8 3.4+5.1 820+1057 57+7.3" 65.8 +93.0 4.6+ 6.5
13-16  Severe activity 478 +69.7 33+48 10.3 + 50.2 0.7 +3.5"** 28.4 + 63.2 20+4.4

1) From Table 4 2) Mean +SD

Significant difference between males and females of percentile of expending time at **: p<0.01, ***: p<0.001 by the t-test
NS: Not significant between males and females of percentile of expending time at a = 0.05 by the t-test

Table 6. Predicted daily energy expenditure, energy infake and energy balance of subjects

Variables

Males (n = 130) Females (n = 139)

1

Basal metabolic rate (kcal/d)

Sum of basal metabolic rate and thermic effect of activity (kcal/d)”

Thermic effect of food (kcal/d)”

Daily energy expenditure (kcal/d): 3) + 4)

Daily energy expenditure per body weight (kcal/kg)
Daily energy intake (kcal/d)

Energy balance (kcal/d): daily energy intake (kcal/d)-daily energy expenditure (kcal/d)
Daily energy intake (kcal/d)/Daily energy expenditure (kcal/d)(%)

1,640.0 +268.0°  1,180.3 + 148.4™**

2,548.6 +717.2  1,741.3 + 463.8"**
254.9 +71.7 174.1 + 46.4"*
2,803.5+788.9 19154+ 510.2"*
40.9+9.5 351+ 7.7
2,327.0+562.5  1,802.1 + 523.6"**
—476.5+9559  —113.3+728.1%
95.9 +33.5 102.1 +38.5"

1) Basal metabolic rate (kcal/d): Males, [Body weight of subject (kg) x 1 kcal/kg/hr x 24 hrl, Females, [Body weight of subject (kg)
x 0.9 keal/kg/hr x 24 hr®  2) Mean = SD  3) Sum of basal metabolic rate and thermic effect of activity (kcal/d) = [Basal meta-

bolic rate of subject (kcal/d) x Physical activity level of subject]
ic rate and thermic effect of activity (kcal/d)

4) Thermic effect of food (kcal/d): 10% of sum of basal metabol-

Significant difference between males and females at **: p<0.01, ***: p <0.001 by the t-test
NS: Not significant between males and females at o = 0.05 by the t-test
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1Y AN FUA MR

A AREE] 1Y oA FS] oA HaFAeF e
ol St H]-&-2 (Table 73} Zro] G2} 89.6%, AIA} 85.5%
2 gy i dexAego] njgE it Ay vlEml A
d HjEl CY] 1Y Bt A2 AN Py n5 E%
AHFS SSAH 19 24 A3 B33 o
S Bt B2 HAL 86.0%, A} 86.6%= HH B EA
Fgoll ozt nlE =Sk 1Y Bt AFHFS IH = A%
AHFE FE919.0H o2k WAAHFS] 91.2%= ot
ngE it (p < 0.001).
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U2} 56,0 ¢ 184 1 25.6%, AR} 577 1 174: 24.9%= Fi7}
29T} (data not shown). o @ FAl © A4 ALof o]3t 3
o YA A HE> EA 113013, 947 1014013
© 2 e HE oAb HAlak Ay AlAte] olgt oy
A AF o] =2 Aol 54 7iYel HEE o] A

-

il

Table 7. Daily mean nutrient infake and percent of KDRI of subjects

oot uheAlet &It (data not shown).

O X|AH[E, oUX| #a Y AMAEEe| At

AR 19 oy R]an]eF A
(p < 0.0D), AAFFE (p < 0.05)2 2+ A9
o, AAHET = £ A (p < 0.0D)7F ATt
(Table 8). oA #&3+ A5 (p < 0.01), BMI (p < 0.0D)=
Fol At ook AAE 9 AAHESE 24

A7 i

oiN
S}
N
> O
=
o
=
—

Sl A7 AAlzd ] BAE
A AR 16714 &5E 87 AREARME |
HE Ayl gt e AR 93 48158 (33.5%), A
47568 (33.1%)2 Ueh} 8158 % 7 o

k. o= ojjAe] BHE ot HAITko] 52928 0 2 5
] 36.8%% gtk Choi 5] ®iwct Zokeh 1]
I T o R ShE AR AL MA TEE] - AAF 8

1
of

Males (n = 130) Females (n = 139)

Nutrient KDRI” males/females
Energy (kcal/d) 2,600/2,100
Protein (g/d) 55/50
Vitamin A (ug RE/d) 750/650
Vitamin C (mg/d) 100

Ca (mg/d) 750/650

Fe (mg/d) 10/14

2,327.0 + 562.57 1,802.1 + 523.6™*

(89.6 +21.5)° (85.5+25.1)"
95.6+28.7 74.0 £ 24,3
(173.9 + 52.1) (147.7 + 48.5)***
949.5 + 442.2 827.9 + 496.1*
(126.7 + 58.9) (127.0 + 76.4)"
107.1 +£101.9 98.5+116.6"
(107.1 £101.9) (98.5+116.6)"
644.4 + 2455 564.6 +267.1*
(86.0 = 32.7) (86.6 = 41.1)"
157 £5.1 12.7 £ 5.0
(156.9 + 51.6) (91.2 + 36.3)"**

1) KDRI (Dietary reference intakes for Koreans) for 1929 years of males of females® 2) Mean +SD  3) Percentage of KDRI
Significant difference between males and females at *: p <0.05, ***: p<0.001 by the t-test
NS: Not significant between males and females at o = 0.05 by the t-test

Table 8. Correlation coefficient among daily energy expenditure, energy balance and body composition of subjects

Variables Body BMI Body fat Fat free mass
weight (kg) (kg/m?) ratio (%) ratio (%)

Daily energy expenditure (kcal/d) 0.731** 0.490** —0.201** 0.133*

Daily energy intake (kcal/d)-daily energy expenditure (kcal/d) —0.451** —0.337** —0.042" 0.111"

Significant difference between variables at *: p <0.05, **: p<0.01 by the Pearson’s correlation coefficient
NS: Not significant between variables by Pearson’s correlation coefficient
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