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ABSTRACT

Objectives: The objectives of the study were to assess body composition, physical activity
level (PAL), basal metabolic rate (BMR), and daily energy expenditure (DEE) and to examine
associations between PAL and body composition, BMR, and DEE of elderly in Busan.

Methods: A cross-sectional study was conducted among 226 elderly aged 65-93 years.
Body composition was measured by Inbody 720. PAL was calculated by daily activity diary.
BMR was calculated by Harris-Benedict (H-B) formula, Dietary Reference Intakes (DRI)
formula, and Inbody 720 measurement. DEE was calculated by H-B formula, DRI formula,
Inbody 720 measurement, and estimated energy requirements (EER) formula.

Results: The mean fat free mass (FFM) in elderly men was significantly higher than that
in elderly women (p<0.001). The mean percent body fat and fat mass (FM) in elderly
women were significantly greater than those in elderly men (p<0.001, p<0.001). The mean
PAL in elderly men (1.59) was significantly higher than that in elderly women (1.53)
(p<0.001). The mean DEEs calculated by 3 methods except for H-B formula in elderly men
were higher than EER for elderly men (2000kcal). The mean DEEs calculated by 4 different
methods in elderly women were higher than EER for elderly women (1600kcal). Age
showed significantly negative correlations with height (p<0.001, p<0.001), FFM (p<0.001,
p<0.001), BMRs calculated by H-B formula (p<0.001, p<0.001), DRI formula (p<0.001,
p<0.001) and Inbody 720 measurement (p<0.05 p<0.01) and DEEs calculated by H-B
formula (p<0.001, p<0.001), DRI formula (p<0.001, p<0.001), Inbody 720 measurement
(p<0.05, p<0.05), and EER formula (p<0.001, p<0.001) in elderly men and elderly women.
PAL showed significantly positive correlations with FFM (p<0.05), BMR by Inbody 720
measurement (p<0.05) in elderly men and negative correlations with FM (p<0.05) in elderly
women.

Conclusions: Based on the results, PAL was associated with greater FFM in elderly men
and lesser FM in elderly women. Therefore, nutritional education to increase physical
activity for health promotion in late life is needed in the elderly.
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Table 1. General characteristics of the study subjects by gender

o 3= - 181

Characteristics Men Women Total
Age (yrs) 65-74 67 ( 52.3)" 48 ( 49.0) 115( 50.9)
75< 61 ( 47.7) 50 ( 51.0) 117 ( 49.7)
Total 128 (100.0) 98 (100.0) 226 (100.0)
Education level No education 2( 1.6 12( 12.2) 14 ( 30.3)
Elementary school 23( 18.1) 32( 32.7) 55( 30.3)
Middle school 26 ( 20.5) 30 ( 30.6) 56 ( 30.3)
High school 53 ( 41.7) 18( 18.4) 71 ( 24.4)
College 24( 18.9) 6( 6.1) 30( 24.9
Family type Alone 34 ( 26.6) 45 ( 45.9) 79 ( 35.0)
With spouse 74 ( 57.8) 28 ( 28.6) 102 ( 45.1)
With children 18( 14.1) 25( 25.5) 43 ( 19.0)
Miscellaneous 2( 1.6) 0( 0.0 2( 0.9
Pocket money <5 17 ( 14.7) 10( 11.0) 27 ( 13.0)
(10,000 won per month) 6-20 16( 13.8) 17(18.7) 33( 15.9)
11-20 15( 12.9) 16( 17.6) 31 ( 15.0)
21-30 19( 16.4) 18( 19.8) 37(17.9)
31 £ 49 ( 42.2) 30( 33.0) 79( 38.2)
1) N (%)

Table 2. Anthropometric data of the study subjects by gender

Characteristics Men Women fofal
(n=128) (n=98) (n=226)

Age (years) 75.1 £5.3" 74660 748+ 56
Height (crmn)*** 1643+ 6.4 1525+54 1592+ 8.4
Weight (kg)*** 642+ 83 569+68 61.0+ 85
BMI? 238+ 3.1 245+28 241+ 30
Fatf free mass (kg)*** 49.4+ 7.3 385149 447+ 84
Fat (kg)y#** 148+ 7.2 18.4+55 164+ 638
Fat (%)*** 227100 32177 267%102
1) Mean £ SD

2) BMI=weight (kg) / height* (m?)
*** p<0.001 significantly different by t-fest
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Table 3. Expending time by 5 activity levels and physical activity level
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kcal), DRI olUA|F4 %
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Men (n=128) Women (n=98) Total (n=226)

Sleeping (1.0) 4111 + 85.8"(28.5?2 400.7 + 97.2(27.8) 406.6 = 90.9(28.2)
Very weak activity (1.1 - 1.9)* 907.2 £108.3 (63.0) 9421 £113.5(65.4) 9223 £111.7 (64.0)
Weak activity (2.0 — 2.9) 309 £ 295 (21 290 £ 17.8( 2.0) 301 £ 251 (21)
Normal activity (3.0 — 5.9) 764 = 608 ( 5.3) 632 £ 47.6( 4.4) 70.7 = 55.8( 4.9
Strong activity (6.0 <)** 144 £ 30.1 (1.0 50 £+ 16.7(0.3) 10.3 £ 255(0.7)
Physical activity level (PAL)#*#* 1.59+ 0.15 163+ 0.11 156+ 0.14
1) Mean £ SD, values are min per day
2) (%)
* p<0.05, **: p<0.01, ***: p<0.001 significantly different respectively by f-test
Table 4. Basal metabolic rate and total energy expenditure calculated by different methods
Characteristics Harris-Benedict formula” DRI formula? Inbody 720% EERY
BMR (kcal/day)

Men 1,257.2 & 143.6%%** 1,390.7 £ 120.6%** 1,436.7 £ 158.6%**

Women 1,1325+ 88.2 1.164.2+ 80.2 1,201.3£106.0

Total 1,203.4 £ 137.3%*%# 1,292.5+ 153.8° 1,334.6 £180.9°
TEE?® (kcal/day)

Men 1,986.7 £ 351, 2% 2,215.3 £ 305.5%** 2,291.6 £ 375.6%** 2,131.7 £ 285.0%**

Women 1,730.1 £173.9 1,772.6 £175.2 1,836.6 £210.6 1,709.8 £191.7

Total 1,875.4 £ 314 5%+x*d 2,023.3 £ 338.0° 2,094.3 £ 387.1° 1,948.7 £ 324.9°
1) Harris-Benedict formula (H-B formula) BMR @ Men : 66.4 + 13.7 X weight (kg) + 5 X height (cm) - 6.8 X age

Women : 655 + 9.6 x weight (kg) + 1.8 x height (cm) -
2) Formula in DRI for Koreans (1st revision, 2010) BMR : Men :
Women :
3) Inbody 720 BMR : 370 + LBM x 21.6
4) EER (Estimated energy requirements) : Men :

4.7 X age
204 - 4.0 x age + 450.5 x height (cm) + 11.69 x weight (kg)
255 -2.35 x age + 361.6 x height (cm) + 9.39 x weight (kg)

662 -9.53 x age + PA x 15,91 x weight (kg) + 539.6 X height (cm)

PA=1.0 (sedentary), 1.11 (low active), 1.25 (active), 1.48 (very active)

Women

354 - 6.91 x age + PA x 9.36 x Weight (kg) + 726 x Height (cm)

PA=1.0 (sedentary), 1.12 (low active), 1.27 (active), 1.45 (very active)

5) Mean £ SD
6) TEE (Total energy expenditure) :
%k p<(0.001 significantly different by t-test

BMR (calculated by H-B formula, DRI formula, Inbody 720) x physical activity level

abcd: Significantly different at p<0.001 by repeated measure ANOVA test



5. AFn NAHEA, ZFHHE AQ2AM
CIHAIAHT JFe AR

Table 5, 614 A%} AAASA], st
Zh, 7oA b W o] A 7Ee] AAIE A RSk
A Table 504 AR} AAASA], eTAE QAT
7k TAIE ArE A9 & Y 25 A% (p<0.001,
p<0.001), AA= (p<0.05, p<0.01) I ZH2F [-2)3 &
o] A E Balon, datke] A9 Als (p<0.001) # =
st 52 AdHAE Belor, FHAIEH(p<0.05) P=
frolgh &kl ’b‘?ﬂr?ﬂrﬁ]‘—é e,
BF} 7| zoi b 2 o X)) ke
A= Al e oaeg% 4, U 2% H-B 32 7| Z2dA
(p<0.001, p<0.001), DRIAIE =Y 2] 7] thAFE (p<
0.001, p<0.001), Inbody 720=74 7]1ZjAFE (p<0.05,

Table 5. Correlation coefficients between age and anthropometric
data and physical activity patterns

Age

Men Women Total
Height -0.251#*  —0.349***+ _0,176**
Weight -0.290%** -0,176 —-0.198%*
BMI -0.145 0.029 -0.073
Fat free mass -0.214* -0.274**  -0.146*
Fat -0.115 0.026 -0.068
Fat (%) -0.030 0.111 0.003
Sleeping 0.199* -0.064 0.071
Very weak activity -0.086 0.105 -0.002
Weak activity -0.109 0.038 -0.054
Normal activity -0.055 -0.120 -0.074
Strong activity -0.037 -0.037 -0.026
Physical activity level (PAL)  —0.149 -0.075 -0.104

* p<0.05, **: p<0.01, ***: p<0.001

Table 6. Corelation coefficients between age and basal metabolic
rafe and fotal energy expenditure calculated by different

methods
Age
Men Women Total

Basal metabolic rate

Haris-Benedict formula  —0.537***  —0.540%**  —0.440%**

DRI formula —0.474%%%  _0,4]12%%%  _0,265%**

Inbody 720 -0.214* -0.274%%  -0.146*
Total energy expenditure

Haris-Benedict formula —0.461%**  —0.464***  _0,375%**

DRI formula —0.387***  —0,345%** (0,24 ***

Inbody 720 -0.222* -0.254* -0.153*

EER" —0.341%%%  _Q.471%**  _0,260%**
1) EER : Estimated energy requirements

* p<0.05, ** p<0.01, *** p<0.001
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H]2 (p<0.001, p<0.001), Inbody 720%74 ] 2]3} o
] 28] & (p<0.001, p<0.001), DRI o5 & (p<
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Table 7. Corelation coefficients between physical activity level
and anthropometric data and physical activity patterns

Physical activity level

Men Women Total
Height -0.009 0.030 0.163*
Weight 0.116 -0.153 0.127
BMI 0.121 -0.189 -0.007
Fat free mass 0.226* 0.036 0.278***
Fat -0.096 -0.221* -0.185%*
Fat (%) -0.128 -0.186 —0.230%**
Sleeping -0.134 -0.173 -0.128
Very weak activity —0.387%** -0.208* —0.340Q%**
Weak activity -0.075 -0.038 -0.055
Normnal activity 0.627 %% 0.718%#* 0.659
Strong activity 0.587 ##* 0,419k 0.560%**
* p<0.05, **; p<0.01, ***; p<0.001



184 « Xl 52 Al ZA, AN g4, 7| 2l ALk
0.001, p<0.001) 3} -] 3tk oF2] AT AIE BTk

7. HNSAISl ME MXRCIANE R OLAIAHIFO] AR
APl of] e 7] Z2oiakg ) 19 olu x| 2] 2e] 24

| = #43 Ayli= Table 9, 103} 2t} Table 90llA
= vk o] DRIAIYESY &-21ell &t 7| 2 thAk gk
—-B &2l st xurb gk Al 0.909

T

Table 8. Correlation coefficients between physical activity level
and basal metfabolic rafe and tfotal energy expenditure
calculated by different methods

Physical activity level

Men Women Total

Basal metabolic rate

Harris-Benedict formula 0.126 -0.067 0.173**

DRI formula 0.138 -0.102 0.21 7%

Inbody 720 0.224* 0.036 0.277%**
Total energy expenditure

Harris-Benedict formula 0.545%%#* 0.646%%*  0.5Q2%**

DRI formula 0.790%%** 0.668***  0.710%**

Inbody 720 0.756***  0,631***  (0,705%**

EERY 0.487***  0,623***  (0,5]7%**
1) EER : Estimatfed energy requirements

* p<0.05, ** p<0.01, *** p<0.001

Table 9. Correlation coefficients among different methods of the
basal metabolic rate

H-B BMR" DRI BMR? Inbody BMR®
H-B BMR 1.0
DRI BMR 0.909%*** 1.0
Inbody BMR 0.724%%%* 0.807%%x* 10

1) H-B BMR : basal metabolic rate calculated by Harris-Bene-
dict formula

2) DRI BMR : basal metabolic rate calculated by DRI formula

3) Inbody BMR : basal metabolic rafe measured by Inbody
720

*+* p<0.001

Table 10. Corelation coefficients among different methods of
total energy expenditure

H-B TEE" DRITEE?  Inbody TEEY EER
H-B TEE 1.0
DRI TEE 0.841*++ 1.0
Inbody TEE 0.736***%  0.897*** 1.0
EER 0.798***  0.874%**  0.785*** 1.0

1) H-B TEE (Total energy expenditure) : basal metabolic rate
calculoted by Harris-Benedict formula x physical  activity
level

2) DRI TEE : basal metabolic rate calculated by DRI formula x
physical activity level

3) Inbody TEE : basal metabolic rate measured by Inbody
720 x physical activity level

*k% 0<(0,001

o x| Am] AL el

(p<0.00D) & 7F 322 283715 1321, Inbody 720
ol 93t 7| ZoiAE gk AEAlSE 0.807 (p<0.001)
7 =2 A9AE Btk Inbody 72054 28t 71%
oAb gk H-B 32lell & §h 7| 2chAb gkt Al
0.724 (p<0.001) & ¥4 & %MF B},

Table 10014 2= ve} o] DRIAIYEY &2l o)t
oA 4815 gk Inbody 720% of oJgt ol =] A
3 A4S 0.897 (p<0.001D) & 7HE & AaAaA S
Holom, DRI AUAF4 % 4k, H-B &2l &3
ZenlEF ghabe ZhzE A Al 0.874 (p<0.001), 0.841
(p<0.00D) & 3= 48715 B3tk Inbody 720575l
o]t ofUA| &= gk DRI olUAF4% 3k, H-B &2

of] &Jgt o) AngF gl 212} A=Al 0.785 (p<0.001),
0.736 (p<0.001) 2] AAAAZ Btk DRI oA 34
> H-B &2el ot oA anl=f ghah S
0.798 (p<0.001) &] “4ATAE BT

1N

AN IAEE] Bt E'ﬂ% WAF 7514, 932 74,642
AAA EAE AR AT g A9 2010 $H
Ql FFFA7 =167 —% et AH TS 7)Este] E =
APl dARE2] Bt Aol sfdehs 65— 744w (d2F 164
cm®} 59.2 kg, 92} 151 cm®} 50.2 kg), 754 ot (&
Z} 164 cm@} 59.2 kg, 9I#F 151 cm$} 50.2 kg) 9] &=
Q1 A9 3EEX 2} vl wf AP @2 (164.3 cm) 2] 7
skl A9 A 2} vl oy 0974 (152.5 cm)
74 8ol A9 ¥R} 1.5 cm l;fi Tl
T2, U (64.2 kg, 56.9 kg) BF 3=l A9 TFH]
LEh= a4 5 kg, 6.7 kg 2 0|9 E‘r A=
o] A3 AlFe 2013 ARG FEAE 14 [20] 9
T0AI01 o, Y Q152 A 9 Al (HAF 164.3 ecme}t
62.1 kg, 93AF 149.3 cm&} 54.2 kg) &} Wl B G}
o] 75 A1 9 Al Fo] nlseRar, oiAke] g Al E AlE
o] Z}7F 25 3.2 cm, 2.7 kg =& =]t}

ZARWIR =0152) it BME= HA}F 23.8, 932R= 24.5
ATt 2013 FNAZGF2ARR A [20]2] 704 )4

__C,L
9
Al

9 Y =054 BMIE AR @1} 23.0, 94} 24.22
U BF B A S 15 S R0 ekt

Lee & [15]-4 60t T35l &, ¥ BMIE= 22 25.6,
25.8% W U BF ¥ ZAAAE R 5o SE0R 1}
ehit.

AP =1 E2] et AR HAF 49.4 kg, o



AH= 38.5 kgE Lee 5 [15]2] 60t 58715191 HAF Al
A 50.1 kg, oAk AR 38.3 kg2l vl G0l
Ko, | Hat Ago] A4 644191 Lim w[21]18] &
b AR (48.2 kg) HUR= 352 70l RLaL, oAt AA%
2(39.9 kg) Hul= W& o)

2 AR w150 At AR (14.8 kg,
18.4 kg) @ AAE (22.7%, 32.1%)2 Lee 5 [1519]
60 75l W W AR (20.4 kg, 22.2 kg) 2
AAE (28.4%, 36.2%) WU}, B e $2520]]
ok, | FHek dd3o] ZH2F 64419) Lim 5 [21]2) &4} A
Ak 9 A A S (14.8 kg, 23.2%)2 2 ZARAkAES}
B35k ol o, oz} AR 9l A A HE (23.1 kg,
36.4%)2 2 ZANIARLE 22 o) Qlet T AF
ool HlwA] 2 oz}l 5] et AAPYF(18.4 kg) 2
A (32.1%) Park & Kim [1312] 20th o312} A1)
Wk (15.9 kg) 9 AALHE (28.4%) Bl 58 552019]
=4, 30-50t) %34S iAo 23 Koo & Park [22]9)
AT E 50t 032}H(20.22 kg) o] ARk 304 ]2}
(17.58 kg) W} F-2l8H] & 21 0% LFEbT

ZAMPIAF Q1S A, AR, AAES
Y 7kl f-2]2411 Aol & HET, A= w02t
Bk folabA =okar, AR, AAGES oAxp7E ke
ok F2l8kAl =9ttt 60t w1 W WE o=
3t Lee 5 [15] A= AR =2 W=7t oj =21 et f-2)8t
Al =03, AARES o2 A EE f2)eb] 52 Sl
2 et Ag-A e vlsest ARk ®Belo)

ZAMPIAL 1eR152] AAA BAS AR o] de] AT
ANEZ B ul ZARARER]D 70 Y =152 HS
H1t BMIE= @A} 23.8, 97 k= 24,52 &, Y E5F HA1F
o =] et &, ¥ 25 =] 60t Ao A= vl
ok o] AR ] A9 HRRE vlssd ol H, o xk= 1]
WA F& rolglon, A W AAYES P Y B
TS TS o AT AR, AR, A

= o) ARl zfolE HE|, A
& GAF xR} Fo S A kAL, AR, AAYES
AR} HEAH T {05 =3k

ZAMEAF wQ1E0] et AR 542 94l 1.59, o
2k 1.532.% 20109 skl H 71 (1610 28t Al
ALdsTrs TAZ E o & Y 25 A&EH el dd=]
AT AlA el et ] AFES AR Uit =
AES dPFo =3t A= vle- #5538k 604 F3t7]sdd
NS o=t Lee 5 [15]9] A (FAF 1.37, oI}
1.42), 20t] S-S Ao 23 Park & Kim [13]12] 1

N
ol
i
Mo
T
m
N
N,
=2
Jo
2
0,

o 3R] - 185

T-(1.58), 10 %, 158ty FAES ko 23k Kim &
Nal[23]9] 17 (A} 1.50, ©#F 1.48) M= Al A &5
ol ', | B A &EA e sigdEdet. vide] 204 o)
AL o 23 Choi 5 [12]9 d7-(1.74) A = &5
o] = eH, 60 750 tld o 28 Kim
S [14]9] A7+ (A} 2.38, 4#F 1.98) oMM = ', 1 B
] Eg-Aof SFE QL. ode] sl AT AR Eu
F- s lsAR10IU ATIAYS Al 2)8E i) i dAES]
AA TS A6 H S & 7 AAh
AR =0152] 1Y A8eHE Alhs AR 7] £s)
FsHAE T, wll§- oFst B (F2, oI7Hee), oFst &
T AR, B T GRS, A F5 A%
&5) 9 sTAR FRete] S A LS EA e
Ay} 1, 29A1°) FAF 91.5%, A&} 93.2% ARIEH o,
3, 4, 5HAIe] HA}F 8.4%, oA} 6.7% An]St Z o= L
L A ) uff-9- oFsh S rkAle]] Uit AlRS 422319
S & Ak 91 U & MRSy sk A
HES AR ] At F531e] 200 ot AS ol
23 Park & Kim [13]9] 75 2R 255
2 1.58% & ZAMIPEARR] oJ2k=21 (1.53) 2} B]5=s1sl
=) ool EEuAE AQAIZES 1, 29HAle] 79.1%
ZH|akar, 3, 4, 5¥HAll 20% AH]sH= Ao R AXE] 2
ZAFPIARRL AARpRl el vls] 1, 2ebAlell Anleh Al7R
14.1% 31 3, 4, 570l AH]8F AJ7ES- SulA = HS- A
e 2RSS &4 S olnk e B 2ARAAL o2
Qle] M AFF A o2 AT} v]SEht sk
A FaedoA sdAE AR oA} 2lo]

7S 5 U

ZAPIAL =150 A A B Fra 1Y AEEE e
S, WEE vus) 2 Ay grke] AlAE3sa(1.59)
2 oz AA e (1.53) Bt fola] H9kor | &
F A uE oA 2vtAlef SldE= g o Ego]
28 AR ozl 2 QAIZH(942. 14 0] HARY A QA
ZH(907.238) Bt} 28] 39k o), 55HA| 9] Zst Egell
28 AR IR 2 QA7 (14,44 0] oAk QA
ZH(5.08) Bt fo)8H 2 o2 yeRsttt mEbA
Y R19] e A o SN &
FEAM AQAIREE Alo)7E Q8-S & 4 AT | 1 9]
AAZFFT gt ) TS AR 7 EA0S
o238t Kim 5 [14]9] 7-ellxli= 604 o)/de] 2lA1g
B W 1(2.38, 1.98) 7t #-23 lo)7) giglo
L}, 40, 500]9] AAEEra WAF 51 (2.70) 0] #12k
E21(2.23) Bk folahA =9t 104 5, 1w &
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o
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186 + =ol5o] A=A, A A BEpF, 7) 2ol AL

23S ko 23 Kim & Na[23]2] AT Ax1gs
T8 FA2H1.50)7F oJAH(1.48) Bl FJeH| =& Ao
2 L}E}k‘ﬁ}

Adsre 19 AL dee)] B3 A= =3}
el l‘i— ATE v o) dellA AT =] A ER
W AAG s 19 A8 S A, A, A

Z 2SS & Ak weba] ko w AR,
, AR O AlSs thdez A ﬂ]%ir%ﬂr B
§ Gl Aqrste] ddAbE R & O Altske A
T AL E st PP F 7Tl AxE F
Q7 A3

Z*}EH”Z} LRIES] AR ot 7| oA B
WA} oAzt 7] 2 tjAbEo] ol ekl =kt 1 A
=29 (Indirect Calorimetry) 2. & 20404 644 3=
7320 o, | o A OAbES Blwst Park 5 [10]2] A4+4
ol A= 20—294], 30—49A], 50—644] B= ATl
AR L W eR1EE] 7 2diAbE ghEoh =8k
o, F27F oAz FA A gho] o 2 Ao et

wkeh, AN AR 71¢EH*P‘3U T8 Aol AA
ol FEFS A= IR 7oA S v 4= 9l
t}. oizke] A %l‘i&@_o—i AR A A o] o m R
AR} 7] Zorbeo] whe- A0 % W a3 §lrk[24,25].
2 AT R G5 AR o] oJx=Q1E2] A
WFE T FO8H & 0% YERt A Rkl LA
STt

AP A eR1E0] AP Bt 1Y oA A=

S AE A Jx1e] 49 Inbody 72057l 2]t ol

A 48] % 4k, DRIAIYESY] &2 ol &8t o= = 4,
DRI oA & g5 654 o) dAkel o] oflv=] Gk
A#715%k (2000 keal) [16]1 %Y 131.7—291.6 keal 4
T =Skot H-B &2l &3k oly=| A& 4% (1986.7
keal)2 oflU=] A7 E=aka) AT, of2ke] -9
4714 WP 2o 28t oA b2 gk B 6541 o oAt
1=919] ofu#] JeFdF7154k (1600 kcal) [16]5T}) 109.8
—236.6 kcal A% 2 Z o2 YEIGTH w2152 olyA|
RS A S A7 Fste] vlaE of ek 2
ATA oA = o2 A9 4712 W Ee] ot oy A4

H|%E gk 25 6541 ol of=eRle] o] oJ 3718k
B} Egkony Walke] A4 % H-B 324l 23t ofy#] 4
HI%F ghs A9) sk 37FA] HHEel] &gt o] ¢k &
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EATE AV B o 7ok 1Y oluAn|R 2t
Z} Al wht ]k xfol & Halom, 7]§EH F
1Y oA A28]8F 25 Inbody 720574l 2l -7} H
Al 7 =2 Ao ® YERITH ot S W F O 2 3
Park & Kim[13]9] &17-9} Chang & Lee[11]2] &1
A= Inbody 72057 &J3t gho] 7P W& Ao = e
L A e} thE AaE BITE 2 ATl FAd
AFES 71AIE 57§ Ao] of 7] wiiol] &St 7] =it
Fe etsto] AlbgAlof mhE 7] oAk vl sk
tle= SHAE QLo oS tid o AS FA R
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AP Al ke 7|2tk ko] Al E duE d
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Aol AR o7 22 Ao 7 Yeh) B A-dvtel AX)st
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AR} 11 50] o] 7S Y B A%
gl AR o] 22t f-ol ek Fhastar, 7] Ak 2 1%
UA| 2B fF-o]8HAl T4t Z1 o= Yelsth 18-96
Al e, JE tha o 231 Speakman & Westerterp [26]1€1
Tl A= 524 o]F wd7]el] i, | B AR 9 AA]
o] frolabA| hastar, 7| 2thARE 2 1Y oA 4]
2Fe 9-05H) 7 207 Ve AR RS 7] %)

AFEe] o A Axto|m | A el Jaks v A= 1A}
= 71 Z2dARel é S ﬂ]%l # AUtk AL A Y T
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o
R1E td o ARl e AlA|lzAd RSt oisk <
TAYE AR 18-96A4 &, UE ti S 23 Speak—
man & Westerterp [26] oA 524 0]% 1=\ d 7]
Y B AR A ERe] f-2]sH| uifi ZoR
YERTE W W Ht AFo] 22 6441Q1 L
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w3} )2 7) 2ol Aae] RS #AE Chang &
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1) Ht A 74842 T2} 75,14, o=} 74,6490
], AR (p<0.001)2> F#F(49.4 kg)7F 9I=F(38.5 kg)
Hop fFoJatA wgkom, AAW (p<0.001) 2 AA 5
(p<0.001)& o7+(18.4 kg, 32.1%)7} FA+(14.8 kg,
22.7%) Bt 217} )8kl =3k

2) 19 g deS Auur] 8 4, vlg- oFst
5 (72, A7), ofst S5 A EES), HE &5
FHAEES), A S5 =)o 5uA EsiAE
2QAHE B4 Aa) 1, 2wk Ao EAF 91.5%, oA}
93.2% AnRJsI o, 3, 4, 59l B4} 8.4%, A} 6.7%
2|8 A0 2 vEh ) wlg- oFst EgriAlel] ol
o] N7HE A Q&R

3) Bt AAGsTFEE FAH(1.59)7F o2 (1.53) Bk
FrolahAl =9koH (p<0.001), &, Y B5F A&54 aig
U}, s AE T EA 25 Ao)] = vl ok
F &l Q% AR o32H(942.15%) 7 907 .2+)
Hoh o8 =9k (p<0.05), 59A12) 73t Esof &
QA AR F2H(14.4348) 7F oA 7H(5.04) Bk +2)8HA] 3=



188 + =Ql 5] AR A, A e, 71 20 =

ATHP<0.01) . WA AlA e ot Aes Y
Aol e 2 A7k 1 =2 1hel 2oz} 9]
=707 Yyt

4) AxpgAE 71 ZUAtE gk @, W 25 Inbody
720742 (1436.7 kcal, 1201.3 kcal), DRIAFES] &
21 (1390.7 keal, 1164.2 keal), H-B 32 (1257.2 keal,
1132.5 keal) 202 Ve | Inbody 720574%], DRI
A=Y &4, H-B 32 5 JA7}E ojzpme} 7| 2ojat
o] FoJsH =3kt (p<0.001, p<0.001, p<0.001).

5) AAPGAE Fk 1Y oNUA LB Fobe] F$-
Inbody 720l &% o= 4n]2 7k(2291.6 keal),
DRIAIES] F-21o] o8t ol Anm]aF 7k (2215.3 keal),
DRI olUx5=4 & 215k (2131.7 keal) 2 654 o1 =t
=919 eluR] A F 7154k (2000 keal) ok =3kO L
H-B &2Jf o]t oflUX|2n]=F 4k (1986.7 kca) & <yl

2] G FA71E 4k Bk weket. o92k8] Z¢- Inbody 720
=7gof| 23 oLy x| 412 3k (1836.6 keal), DRIAIEES
Ao o3t o x| 2% 2k (1772.6 keal), H-B 329
)&} of %) 115k 2k (1730.1 keal), DRI A4 &
217k (1709.8 keal) 0.7 VER=Y], 4714 W&o 9]
Sk X 2813 3h 25 654 o) o3xk=e19] ofjy#] o
oFF7)5%k (1600 keal) ok =9k

6) 71ZxoAFE 19 oA An]ke: ZH2t Abi2lof w
2} 503k Ajo)= Blom, 71&114 7} 1Y oA &)
& I Inbody 720578l o8t B-9-7} 25 71 5=
2 702 YERtH(p<0.001, p<0.001).

7) Aol USSP Y 2T A1 (p<0.001, p<
0.001), AA L= (p<0.001, p<0.001) 2 Ak o] wh
E 7 Z2UANE = H-B 32 7] 2 AR (p<0.001, p<
0.001), DRIAIFEY +2 7|2t AFF(p<0.001, p<
0.001), Inbody 72027 7|ZtAE (p<0.05, p<0.01) 7
19 oA &H 3 = H-B 320l 93 ouf#| &u|k
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