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ABSTRACT

The purpose of this study was to provide baseline data for revising the recommended energy intake for Korean adults.
We recruited 290 adults so as to determine their resting energy expenditure (REE) and energy intake. The REE was
measured by indirect calorimetry. We also calculated the REE from prediction equations formulated by World Health
Organization (WHO) . The energy intake for two consecutive days was assessed using the 24 hour recall method. The
body weight, lean body mass (LBM) and percentage body fat were measured using the INBODY 3.0 system. We
compared the results of three age groups; 20 to 29 years, 30 to 49 years and 50 years or more. The average energy
intake of each age group was below the 7th Korean Recommended Dietary Allowances (RDA). The average energy
intake was lower in the older age groups. However, no difference was observed among the age groups when the energy
intake as a percentage of the Korean RDA was compared. Our measurement of the REE was higher than the REE
calculated by the WHO’s method. Correlation coefficients between the measured and the calculated values of REE for
all age groups showed significant correlations (r = 0.475—0.672). As the ages of all the subjects increased, the REE/kg
of body weight decreased. There were no significant differences in the REE / kg of the LBM between the different age
groups; however, the REE/kg of the LBM was higher in the female group than in the male group. Negative correlations
of the REE with the age (r= —0.242) and body fat ratio (r = —0.313) were observed; positive correlations of the REE
with the BMI (r = 0.265), height (r = 0.570), weight (r = 0.562) and LBM (r = 0.586) were also found (p <0.01).
(Korean J Community Nutrition 8(6) : 993 ~1000, 2003)
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22§28 UetlMe AASEY 3 AAgs 7
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AH2001) ol A UEbd 98] vt AREES) A AHZ
< 99l duA] A} vnsRE, A ART oA
T ARF oldte] UAE AdAtE Usele ETsE
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t}. ofgjst 2] vt AFEES] Al F71 Al g
AFZ 71l 710871 Rk A8k wigle) ot
vl o] Zaols #oe] QIS AoF HQlr

28l UAlE F4 YAl (Resting Metabolic Energy
Expenditure, REE), &%l 2% oA 223 (Thermic
Effect of Excercise, TEE), 21&-& o]&3t Uz 4% &
(Thermic Effect of Food, TEF), A& thA}E¥(Adaptive
Thermogenesis, AP)S W} ¥%o2 FAIEo] glon 7z}
Zke] o 2|7} 2ol BlE&2 JlRlel] wet thEch 4]
L] FellA] Al dAFES Uehlle F2 dirbEe
BT 19 F ouA 48] 60~75%% WA AH|F
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22 F3AHE, 71Q1e ISUA} ale], FA4 zjol 5o
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1993).
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1. ZNQIYNES] NNY EY

Y ZANPIRES] AAAS ditet A e o
HEE Table 13} 200 Vehdigic @2 ddAEe) B
AL 172.8 cm, AFE 71.1 kgolar BMIS] Hax]+=
23.8, H AAYEL 19.6%°]13H Table 1). 3HH Ta-
ble 2414 AAIE vl Zo] o4z} didAE2] Hat A
158.3 cm, B AFL 56.2 kgol} BMIS HAAE
22.5, 3 AR 30.2%0191E}.

Hy 25 d¥o] & FUFE Hi A Wgton
BAEAZTE G Aolls AFT el Aozt glsioy
oAzks Aol H& ol FesHl B FXE Bt
BMIE= 204, 30~494] oM @7 ojzpue} =gk
o1} 50 oltellAE A7t oo ATl HEo
oA = EA|F e o) AL TN - JoFRALe) YA s}
= ZABo)ti(Ministry of Health and welfare, 2002).
ZAF AL AAASZSA FollA AAGE] BE=

Table 1. Anthropometric characteristics of male subjects by age groups

Variables 20-29 (n = 68) 30-49 (n=3NH 50—-64 (n=22) Total (n=121)
Height (cm) 1745 + 549° 171.8 £ 5.51° 169.1 + 4.26° 172.8 £ 5.66
Age (yeors) 2209+ 247° 394 + 5.38° 56.7 * 65.28° 33.3 £13.7
Weight (kg) 71.8 £ 10.6 703 £ 9.24 70.0 £ 6.66 71.1 £ 9.60
BMI 236+ 292 23.7 £ 2.41 245 £ 214 238 £ 267
LBM (kg) 50.1 £ 9.40° 56.5 £ 6,91%° 53.6 + 3.89° 570+ 7.87
Body fat (%) 181+ 526° 19.2 + 4.62° 23.3 + 4.29° 196+ 521
Values are mean #* SD.
BMI: body mass index = kg/m’, LBM: lean body mass
Values in the same row with different superscripts are significantly different at p <0.05.
Table 2. Anthropometric characteristics of female subjects by age groups
Variables 20—-29 (n=64) 30-49 (n=56) 50—-64 (n = 49) Total (n = 169)
Height (cm) 160.3 + 4.92° 159.1 * 6.08° 154.8 + 5.74° 158.3 £ 5.67
Age (years) 21.9 £ 2.09° 39.4 + 571° 58.0 £ 4.16° 382+ 153
Weight (kg) 52.1 + 6.12° 57.4 + 6.29° 60.2 + 7.81° 562 = 7.47
BMI 204 + 2.22° 228 +2.31° 25.0 = 2.85° 225+ 308
LBM (kg) 38.0 + 4.74° 40.4 £ 3.36° 40.1 + 4.98° 397 £ 443
Body Fat (%) 27.7 £ 4.70° 29.2 + 4.48° 33.1 £5.29° 302+ 529

Values are mean * SD, Values in the same row with different superscripts are significantly different at p <0.05.
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Fig. 1. Comparison of percent of body fat by gender (1 = male,
2 =female).

Table 3. Mean daily energy intake of subjects by age groups

and welfare, 2002) %) @\ J3H Hd vashd 2
ATFWIAES] Hd ouiA] o] B2 Holgith A
o M& vwshd 200 B2k 6%, 30~494] 17%, 50~
6441 10% A= St $HH ot 20delA 15%,
30~49A1914 18%, 50~64AM = 9%H =R AHF
o]yttt o]yt Aol FNAY - FEFAPIME A7
Aoz gokstA tdAES AFSRAT £ ATNA
v qt 7 AEE AFE gdRES AAseiv
YEd Aoz Bk & F il F3E 98tk 20
= gy 32 FAsIled 1 vk A giidRkE
T ARFAOIG 7P FREe] F2 Fsiitke FellA o]
2R Bl AolE 7HAZE Ao® FHHEE dige]
obd ookt ATl FAR: AEAFY A FHE
ez ouA] S S33 A+ (Yoon 5 2000) o
A 20t) FAL 2333.9 keal, AL 1735.3 kcal°)l
2 30t BAE 22755 keal, 934& 1880.6 kcalol3le
o 40~594] B4 L 2376.1 kcal, 9JAIL 1954.0 keal
2 HuEo] £ A7 gadxEe] Axel ulsf dnkzoz
o] o] Eokth A oz gAY oz} 5 A
FE9 ouA HdAZE vlwslE H(Hong & 2001)
ARE AL oA dHBe] £ 1412.7 keal?ld] vE
3] AFHFS sk AR A 26425 kealE, oA+
FIHE 2377.3 keals AFHH= Aoz Yeht BE
T8l wet oz FHF A4 27t deE B
Tl

3. ZAYRESY A TN

Table 4= JWE, 18]n A3Ez 2 AFed 3%
FAYAES AFH A=) Lean body mass (LBM)
@) kg 7)1F0T AAG Ayjoln). 7 AT ¥ {2
oiAlES A RE 20~294 A% EAF 1728.2 keal, o
2} 1311.5 kealol 2 30~494] HAtelrdE 2} 1669.5
kcal, ©17} 1316.8 kcalol3lom 50~644] oAM= @
2} 1493.8 kecal, 94AF 1252.5 kcal® Yeth 25 @
oM A} ofzxkkoh F2) dAle] o w5ty d4F
o] Frgtel uke} FA dirlEo] FAdhe AEFE B

o

20-29 30—-49

50-64 Total

2219.4 + 816.8 (89.4 + 32.8) 2064.1 + 491.3 (84.1 + 22.1) 195667 £ 424.7 (85.7 + 19.0) 2131.6 = 689.7 (87.3 = 28.1)

Male

n=068 n=31

n=22 n=12)

1610.7 = 419.5 (79.8 £ 21.1) 1649.2 + 351.7 (82.1 £ 17.7) 1589.0 £ 395.3 (82.8 £ 18.2) 1617.0 = 389.7 (81.4 £ 19.1)

Female

n=2064 n=55

n =49 n=168

() means energy intake as expressed by %RDA, Values are mean =+ SD.
Values in the same row with different superscripts are significantly different at p <0.05.



Table 4. Resting energy expenditures by gender and age

wgol - 714 - 2B - uledg - A 275 - 997

Gender Age (yrs) Weight REE REE

Keal/Wt (kg) Kcal/LBM kg

Male 20—-29 71.8 + 10.6 1728.2 + 368.2 243 + 507 28.4 + 925
30-49 703 +9.24 1669.5 = 302.1 239 + 3.51 29.6 = 4.51

50-64 70.0 + 6.66 1493.8 = 3156.3 21.4 + 439 27.5 + 5.38

Total 71.1 £ 9.60 1669.5 = 351.1 23.6 + 4.68 286 +7.12

20-29 52.1 £ 6.12 1311.5 + 233.0 254 £ 431 32.1 £ 555

Female 30-49 57.4 £ 6.29 13168 + 2259 23.1 =398 325 549
50—-64 602 + 7.81 1262.5 + 228.6 21.0 + 4.06 31.4 + 575

Total 56.2 + 7.47 1296.0 + 229.7 233 =448 32.0 + 557

Values are mean * SD, REE: resting energy expenditure, Wi: weight

A giAbEe] WA oj&inch folakA A4 vERd A
i Arciero 5(1993) 2] Aatel 2o o] Hxiel o
A9 A AR Aoz AWE 4 vk AEF vl
of mel FAdAES Aol UehlE F2 9492 )
9 ATFF Aol g vk SQlth(Napoli &
Horton 1998). & AlA1e] +4 AF & AU E F&E &
Hjghs F3H& AAo] ope} Al (Fat—free mass)
0]7] WiZel FA2 A5 Aol vl ATSHEFo] B A
AHgto] Aojr] ofufx] AH|go] ] #rin dth(Webb
1981). 3bH AL 7|Foz Eopd o] Folde w}p
2 At &t 222 fashes WA AgEdoe) S
slo AAgo] A7) Wil w3yt AP F4
Algo] THadhs ARE Holo AR 4EA oh(Va
ughan 5 1991; Poehlman % 1990; Poehlman & 1993;
Napoli & Horton 1998).

AT ddRREY &9 AFF FAldaEEE 20~
294 ¢ 9AF 24.3 keal, 932 25.4 keal ©19lx, 30~
494 Aol Fal 239 keal, 97+ 23.1 keal, 50~64
A AgodE Gzl 21.4 keal, 93#F 21.0 keal® YER}
H BT o] 2855 oY AT F4 A 7
Adhe S UERNILE o]AL A% STl e 5
g Qe Aty A = ik shH REY F
A gAlES LBM kg 9o Blws] B 20~294 B¢

<, op

E
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@2t 28.4 keal, %A 32.1 keal, 30~494] H#=}F 29.6 kcal,

AR} 32.5 keal, 50~64A4] At 27.5 keal, @32t 31.4 keal
2 vEht Aol wWE Aol7t glE AR veht d¥F
7ol w2 FA diAbRe] et 25489 dash UA
g H-bo] lee AFAL = UMk

w3 2 A7 14 F2 o 5329 E o8 A7
s} vims] B WHO (1985) Az:el) vigiae dd %
oFZF & Holdom Case 5(1997)0] oFrlo} A&

ez FA% #F Hlde WE 2 Aol s
AEL F4 A= A =2 Holoh o) T Hol=
WHO (19854} Case 5(1997) 9 d7-ollxE= 712 diat
FE AR DA B Aol F3F AL FA
ARZOIS)7] WY = Qlth, WHO (1985) ¢4+ 7=
ALERE AAlghel QlojA dhie] A", AAa} AFol o}
2t &9 AFSY 7)E RAFFBMR/AgWH & AlAE |l Q)
o} 24 WHOOIHE 30~604 AFF =t A%
170 cm, #F 63.5 kgdl ¥ @9 AF2 7= A S
25.4 kg2 A7 180 cm, A= 71.5 kgl A-F &9 A
23 7)% RS 23.9 kg ® AAJEISIT) Table 1014
B A7 gt Ext BEXE 9% 33.34, A 172.8
cm, HF 71.1 kgol}de™ Table 4 A% ulel 2
o] &9 AlFF F4 thAFES 23.6 kcal/lkgWtol o2
Z 99 A5G F4 e AFE V1Fez s 2 <
T2} WHO =87 A9 dAsIsiey A 7152
Z vt thh #olE Blrh 3 # A7 o
AR A} &9 A5 FA dibg BdAe 233
kcal/kgWto]1aL WHOIA AAIG 30~604 dFZ o
Al 54 kgl A4 &9 AFT 7% AR 24.1 keol
Atk

Table 5% & 7oA £33 F4 dilg-E WHO Al
A(1985) ¢l 28l AFES FAUAREY vmste] F 7
A Bzl ARAAE A%E, 12y FHEE vad
Holct, £ AFelxe] 54 Aik= WHO #alel &3 A
Agker A At v wslle W 50~644 SR
S Agshd g or B2 £X& Jelsd 7
2 2ol Yehd HEL 20~294] ARG ow 7H #e
o5 vEhd Ak 50~644] 3xITh 124 F 71|
b 7k} ARG E 30~4941 B3 ATelA 7PE %
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Table 5. Comparison of measured REE from this study and cal-culated REE by WHO method

Age (yrs) Gender REE Coefficient
Our result WHO method
Male (n = 66) 1728.2 + 368.2 1455.8 + 142.7 0.340**
20—-29 Female (n=61) 1311.56 £ 233.0 11444 £ 69.5 0.429**
Total (n=127) 1528.0 + 373.5 1307.3 £ 193.0 0.628**
Male (n=31) 1669.5 £ 302.1 1435.8 + 124.7 0.561*
30—-49 Female (n=55) 1316.8 + 225.9 1198.6 + 66.0 0.328*
Total (n=86) 1443.9 + 306.0 1283.1 £ 145.9 0.672**
Male (n=22) 1493.8 + 31563 14323 + 89.9 0.284
50-64 Female (n=66) 1262.5 + 228.6 1231.3 = 91.7 0.302**
Total (n=70) 1328.3 + 280.3 1294.5 + 130.5 0.475**
Values are mean = SD, *p <0.05, *xp<0.01
Table 6. Correlation coefficients between resting energy expenditure and anthropometric measurements
BMI Height Weight LBM %body fat Age
REE (kcal) 0.265** 0.570** 0.562** 0.586** -0.313** -0.242**
REE/WT (kg) —0.409** 0.059 —0.250** —0.096 -0.217** -0.362**
REE/LBM (k@) ~0.112 —0.298** ~0.277** -0.419** 0.249** -0.025

*p<0.05, *xp<0.01, REE: resting energy expenditure, WT: weight, LBM: lean body mass, BMI: body mass index

‘S]—O% }E}- [SRreY Tl
+ 0.475~0.672 Mol AFshs vlwy F 3
YeR AHp < 0.01).
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