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o] & 7 & Al A9 3 A 3B
WA 244179 9 AA e R oo 3 S st
AANEY AN wd  Saosty A8

= AFxH Whio] FA17] oA AH| 2K resting energy expenditure : REE)dl] ojd <
SAE gotral, 53] AAASA S Wsrh Aead Al wE AleRiste] yis o
=X, olUA| &M AEZF Q] REESQ} S&&(respiratory quotients: RQ)0] AFAE o
AFZA Y o7t AEAE dotry] H3) ol Folxlrh FoAAe MEAY AA] oz
St o & AEAdd FF AT T AAA AT} 230140z A Tl
2A FEF Aok A A 27184 AAALNA o] o) fle 4TS ddeR o

2
-

=
T

O I N oo
o $ o
rlr r

=2
2
z 1%

R Ay
QL
fd

o} o]&& 19 Azel mEka] AlgRAwy 7k AARE 15, 2523 184, AEFo
(2 reductil 10mg) 14785 dgspltt. Foizk 7k 2ehd (A keda 49, eexda
3%, kol 2%)S A9 389 ] ARE HF BAIY A2 a2 REE A <7
2 84 Ass A dad dolr 9 500kealE ¢ @5 AWstAL S5 dT
< ST AAfste] dAl ATS frAlsheHl Bad Al A S0kcalE &M
AT ke EH ERE Aste] AAE RS Sl ok ol reductil 10mgS
Fostar 170 St ofes H8otal 2kgolote WaE 2 Aol 15mge Folshltt Z2
I AR AL R F, aelan 378§ AAIAISAIE REE, RQE = éﬁi A, A=A %
woll whe} AJzhe] Aol whE REES] ¥stel RQE Wt Ao zE #93 AfolE HolA]
grort zh Wiilel] el Altell whE REES] Wstekdat RQO Matdd2 ve =+ 3= 7FsA

T w41 2 Corresponding author) : €915, (660-701) 7= FFA] 7kabs 90091 A A g st 428tz
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o WoFQTh I3 AFEA Wl el Azke] Al WE 2t AAASARE 7t 2ol
7

A goel apolE Holx] ¢kgront AEWslel FFM, FM 2 WCY ®3) oo Al 7t o
S HATh 27| REE gtolvk RQ7F @A o)7|= sht 3711t AlsHsE o&sh=tl

oetA] @kt old Avk= aaHdl ATEde

Ui ARG mixEe s o dTte] ARkl v Aol disl

WsA7)= Alo] 188

A =5k

FR0{:

A e At Adssde] W
stz vl JAs S7keta gitk ey
ol A== wlwke] EAl= Feidel #AF HA
o} Hjwke] X85 Wolop sk A¥oR Ao
AE o] o HAa vk 74 Ak e

=t e}

Adadlo] Hrh= AHelA gL 4
S7F wig- F8sith Hwke] X5 AA 1) AAE
24 2) &5 B &5 T3 ALE

gzol wsgt 9 4) FEASE s F Utk &
& ol Azl whgahA] eFal A7 Azt &
AE 7HE Afde FEARR
(Brownell & Stunkard, 2002).

31 oA\ dF el o] An|Atele] 3
& AL vk wEbA AR Cd|A] 4
| ZA WsskA] om ARl Al Al
T3& FAg ol @R oA A% 9
HA Anafele] el og]  Yojdtt
(Westerterp, 19%a). 2+% Alszd Wi &
Aoge oAl A olyA] Anlel] ks
Fo] 29 244 ouA| T H(negative energy
balance)S WHeo] FowM 1 &3z} vehdtt
e e e K=t i R P G B R
AUzl 2HlE 59 = F A Wl AT

51

Aol w349l Wole} & 4 olrk. e} o

2
%

O

1

BN

fol

A ATz dafel wet Agzd A

FAT| olHX] 2H|ZE SEE, UAHAISA, HEXHE 2 oSS0t

YA A odA Anle] dAe AR st
g3t TS o]Fo7ke wAlo]7] wiitel oy
A AFA7E 'R duA kHE Foleth
(Jebb, 2002; Ravussin, 2002). b4 old=] A#
2 B2 ZFole AL AT & W]
ottt eustd ollvA AH7F AstE™ o9}
sRkste] oA AR AstEBR A|HoR
v Agzd 2 fA8 JEA T F ] W
oty whA oA AFHSL U] AH]e]
o] 7P AAstA o]FolA= Aszdgol |
AX o= TP o ARl WhHelt & & itk
szl ol o] w&del gk S
ARE glo] gon} o5 A3

o] AlghE]o] dil AFHEE A Y] ol %
woll oo gk A7t A

o] ATAINE= uA AHE Algetd P42
2 AR A] A8l (diet induced energy
expenditure: DEE)S &0]al 7HE402E 72
7] dldA] AH|ZH(resting energy expenditure:
REE)S Zo|dx &sAAE skA XA @A
5% dAFKactivity  induced
expenditure: AEE)%= Z0°]A] o] sl A A}
& oA A¥])=Ktotal energy expenditure: TEE)
S At A 9t Westerterp, 1994b).

energy
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5ol oAuA ddel ojd &S MAETF o] AT
=

of talAE of4] =gho] Bl 57 oA 4 oA o 2l
Ao Ak AT A, AFE A F5EY] 0w Aol 1 F diFES 354 81l
2 8 FA7) iAo wisteke] dAlE g E oy ARBIAAIA agldl Aol wEolA] vt
et vheFeitt dvbog 55 olvA] A3 (Ravussin 2002). Ass7t B ATHaE oS53
At A ARERE A, duA AF AR E 5 e A 290 didk AEeA 7%
S AREES AR odlyA] &H7E SUbeths diAbeR(basal metabolic rate: BMR)O] W 74,
A7y el Aeld dHEA AR Juh A AAEEo] W Ag, AP W
wo

oM.

(Whatley & Poehlman, 1994). 712ju} 52} of HZFEA G (respiratory quotients: RQ)7} =
Uz Aol the B A7 Aupso] oA dd A9 @ wihAA o] v 49 5 Ak

B ANE me] A Rela qivk o) AnEA AwSo] Hde] AFEAE dASch o] Y=
e Ashs A i} AT el the) A ades waEl 9 Ravassin & Gautier,

1=
Foltt. w3l oA AP Ao uwebd & 1999; Filozof & Gonzalez, 2000). H|= o]& tjA}
7 ooz g3 #AVE E9E S Qith ﬂ‘:‘fﬂ A AREZ ANTT7E dSFshe do] ofF =&
Uzl AH Agtew Qg oA Ag Adefel o o7} 9laL o] Ao} AlTWsRte]
AA7F 4eE e A o] AHAHA £Fol AV Aoz oL o]d diA A de
ool 55 oduA AH Alg BHEgds  AFstE dSshedl 788 tHRavussin,
785 AAAQ] Ago] dold 4+ & itk 2002).
H 5o AlFgzAel gfﬂ AREE AL Q= oF A7kl AlA= skel# A A(chemical fat)¥}
S A AA WA (fat free mass: FFM)] F 71A] 71324

e T eE FE wxAl A4S A Ql 4% o] itk ol FFM2 73%°] +
) %%%E—lﬂE}E}E NS FE W 20%e] ©A g 7% = U4, 2537
Ae2AEHRE Yeplls =2 e 7 drkdl 2 te 452 7459 tHGarrow, 1974).
shalekaks]) 2003). of# 0%712401 okgtr o A FQ3 duAPoR 93Kcal/gel FHS
T OdFEAL JARE o5 FEARGo] AAHoR A glow wALE 4Kcal/ge EiEe 7HA
oA thatel] oWl S wixEvlel wisldE Al uk wEld ol ATl RS wEI AT
obA] A7} m| gk Aotk of Wishyb & ko] 7k BiskE oveh= A
Aezde aA G714 Ae= o] 7 & ofyehs AL gtk 21A1Y] oyA] AH]o

2 UE 5k AlE 7P B RS AXEks Zlo] BMRIH ¢

g 93 =89S @ uf ofwl @9lo] gkozo] BMRS FFM¥ U3 A7 tiDore, Hesp,
SHFS ST F JeA, B AFHE o] Wilkins & Garrow, 1982). whr] 59 4&

Aol allolu ATdAle] Mt 5 ojd @9l FoH & FFMe] 748k BMRE #H46HAl €
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Z238 17HE 2 B2 Al "t

Zga N F256AY) Ao T
2 Gy dE F AAASAG], AF, A
AAGA G (body mass index: BMI), &gl=d
(waist circumference: WC), AAWHEFFM), #|
ek (fat mass: FM), REE, RQZ #7180tk

Ny

AAA S
A1) Health KeeperZ
impedence method)& ©|-83te] SA43IALE =4
aE o] flal 34 H dEHoR 1S
A & At WCe 5wln]vkels] (North
American Association for the Study of Obesity:
NAASO)(National Institute of Health, 2002)2] 7]
T o8l FuANE Ahs dor 34

N E o

NAASA B2 F3S

AAAZFFM, FM)-& BizMedic
o83k AA|A U (bio-

)

REE¥ RQAAL REE ¥ RQ#FAIE 1H4
A A 9 (indirect calorimetry)S ©]-8-31%)
7= SensorMedicsAte]  Vmax  Series 2130
V6200 hood calorimetryS AH&-3F$3c) skxt= &)
ol Y ¥ 10AHH 28 s A

@4—@wﬂ5~%w47www4ﬂaé

=1

LT
s}
=

A= HARE Aol 7Fsate] calibrations 2t
319ty AAls o] At A3
o] TH TSP AAlESl e, A ARE
29800 AR Y] &

02 % o 00%E AASAT,

ol

LERHAL %%$ﬂ§}35¢ﬂ}%
A

1/\]

of
2L

_Q_
=

\/

-8} AK submaximal exercise test) 2}
AL treadmill & ©]-&3fe] 3o g WA &
(SAm} 2-3 METsZ7h7b S7)ehe=
Bruce protocols AH8-8F53th. Bruce protocol2
WA 0 7 Q13 ool a9 ERto Al Al E=
Bl protocolo|tHAmerican  College  of
Sports Medicine, 2000). A2 AAF Hel W
I gl gy o)A Aol gk AR dzALe
A A Y B AAEAAE AN $ AP A
AR ol Aol Hekek BgoR
wow oA g v A A 9 ZALe}
Aol et oS elar HAlel gt &
=aLls T AARE AAET AARE Hl=
SensorMedicsAFe]  Vmax  Series 2130 V6200
Spirometry$t #]= GE Medical SystemsA+e]
Series 2000 Treadmill ©]&-38fe] AA8ar <t

w
k'S

¢

A

o] ¥,

o

A

b

r o

i

il
(o]

4

3
L

rlo

lo,

A A ARHE dY, WEks A T AA A F
H 58 of 2-3704% A & AXE At
Ak EEHAL Foll= v @A mpRe 120k A
A%, et g WukE A8t Ao A 7d &
&7 =(Ratio scale of Perceived Exertion: RPE)&
A} 715t AP 5 E Sl 35 2
TS AA Folag ot ¢kelal F47] 5 F
oF miE Aty Wuks AL o] HAR= o]
Artell Aol FHe A EAE AAlSHA
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2
>
fol
Zjo
1H0
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HAZZ | Heat

4 3 AF  SHEATS 671-669-652(-19)(kg)

o7 AAFAETS 700-680-668(-32)(kg) &,

0-630-66.0(-50)(kg) .= A

ol &om, AHe FaIet AF x Moo
&

E2a8e AZs7] A A%, 7], BMIL FRM,  ©1% *wﬁk o] f2)519it}.
FM, WC, REE 3 RQ ol thdt Al fezt s+, BMI $5xdie 259-255-252ke/m)E,
FEEa) HMSEAANS ¥ 13 F 20 AAe  ARERETS 63-255-B2kg/m)E, FEF
ok WEkEA Asl A A 7ho] 03 zol2 FHTE 296-260-253(kg/m)2E BMIZF W3}

[e)

o AlRe] FaE el sgitt
ZRIHAH, 17HEM, 3HEWS AlZke] A AT S 98-485-438(kg) O, wj?oﬂ&
& 502-479-438(kg) © & FFMo| ¥shgho

Hafol| w2 SA%| vl At 50,
m A FaAE foltdnh ARk e ¥

QM Mot =208 AN HEFE, 71, BM, FFM, AV, WC, REE % RQel oot EFHX}

2SsEHT(n=15 AAEETN=11) A=FOHEEE=12)

Bl M(SD) M(SD) M(SD)

A% 67.15(6.22) 69.96(5.79) 70.95(11.67)

7] 160.99(7.18) 163.20(3.66) 161.79(5.97)
BMI 2592(2.12) 26.26(1.83) 2959(8.44)
FFM 47.55(4.49) 49.81(4.09) 50.19(7.13)

M 19.60(2.29) 20.15(243) 20.75(5.11)

WC 85.62(4.66) 86.90(5.53) 89.20(8.54)
REE 165.73(83.15) 187.64(111.66) 239.83(133.25)
RQ 91(.06) .89(.84) 92(.13)

B2 =23 AE ™ AHEF, 71, BM, FFRM, FM, WC, REE ¥ RQoil CHE MzkEA] ZAnt

el Ss df MS F p
A% 106.36 2 5318 8 A65
7] 31.23 2 1561 4 69
BMI 10311 2 5155 205 144
FFM 56.87 2 2194 97 3%
M 883 2 442 37 6%
WC 86.20 2 4310 1.07 3%
REE 37556.32 2 1877316 152 232
RQ 007 2 003 39 679
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sl 7} wollA] freletgl ot MAHQl wisleke] REE REET FFM3 93k a8 Hof
zpol= Zb o+ ZF FoskAl skt Azt whE (Miller & Blyth, 1953) S FHeloR Ay
HElAe Rz dToA 7 o t2 o 3 ANCOVAE AAsle] wskks Both %
S Hol a1 itk AT 11657-11668-11599(keal) 2, AA}%4
FM <5x478 196-187-184(kg) o2, 2] & 11876-12060-12068(kcal) =, FHEFol x4
APFA TS 02-195-187(kg) 0.8, oFEFojxd & 12398-1184.7-12128(kea) = 2 ++ 7+ W
T2 208-202-19.1(kg) o= FMe] Wgtgiom A sl gstont ARt w2 Wshrh 7; el
2ol W Fa It o8k A frolshA] ghgkow A Hol Wsleke] Aolw
WC 52472 H6-B6-B7emZ, 2] 2 o 7+ FosiA] &k a8y 5249
APZATE 869-BH2-H1(em=E, FEFAZEAT A9 AFER4 3 7= Wit gloot o
2 8.2-872-867(cmE WC7} ¥3tglon A7t S5 "ojx|= s B, AAxrddte] 4$-
of W& Fayvt Folseh = 3 @A o Skt o] fdlli= sl
E 3 HPAIRH A 170, HEm el Alzke| #sjof mp2 M| 2 Ze| XfEx|e| H|m
2S=HL AAI=E UEF{=HL

ikl A2t st M SD M SD M SD

A INES | 67.15 6.21 69.96 5.79 70.95 11.67

170 65.94 588 63.02 5.24 63.04 10.91

A= 65.19 6.07 66.75 5.44 66.06 9.70

BMI INES | 2592 212 26.26 1.83 29.59 843

170l 2547 1.96 25.55 1.79 2597 397

370 25.17 2.08 25.15 1.79 25.31 3.73

FFM INES | 4755 4.49 49.81 4.09 50.19 713

170l 47.12 4.36 4848 358 47.89 6.28

370 46.84 4.15 48.08 3.3 4878 880

FM INES | 19.60 2.29 2.15 243 2.75 511

170l 1873 2.06 1954 223 2.15 496

370 1835 241 1869 262 19.10 464

WC INES | 85.62 4.66 .90 553 89.20 84

170 .57 484 .19 5.78 87.19 727

A= 83.65 422 .09 6.85 .68 755

REE INES | 1165.73 83.15 1187.64 111.66 1239.83 138.25

170l 1165.80 104.87 1206.00 124.85 1184.67 121.99

370 1159.87 94.43 1206.81 117.71 121275 120.50

RQ INES | 91 06 .89 08 92 13

170 ks 08 86 05 32 08

370 ks 06 83 10 3 07
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HSIE g0 0g AV tAl, S5 R MAAIEXe| Hat
7b gl IS Blom oERoxdare e 2 FctolA AMAIESX|2t REE ¥ RQQ| #3t
= 3 @A AsE st o= v 5 2fel AR
T¥ele FEE Bl AT Wi oeb ARk
73] W& REEZF v F & 7Feds B AAAZA 2} REE % RQ9| Pearson e
FaL Atk ol Ax 3 504 Hi= upeh ol Al vt

RQ RQX= REE¥ v7HA2 FFM} 1<

R5ol|A REE, RQe| W3l#y 45 BMI, FFM

Sk TS Hoj(Miller & Blyth, 1963) AA=S 2 FMe] ®slsF Alolol] fogh A HolX]
FIHeloz AEsk ANCOVAS AAste] wslsk  sheh
S Byt $ExATe 091-086-0.DF, AAEE
AT 08908608302, FEFARELLS  HE HEE oSE 5 UE £7| Holol £
092-0.82-0.8= RQ7} W3}sl] o} AJte] wp=
Wl folahx] koka AAZQl Waleke] Aol AFHIE o= = gl x7] Wl i)
AR A i ko P ) ol y] S 7NE Fof ATHsE FTHAA
o2 3k BMI, FFM, FM, WC, REE, RQZ ¢
E 4. 2} BiolSo| wakeA i}
AlH & et AlZh x Egt
B{o| MS af F D MS af F D MS af F D
A 106.47 2 72.69 000 66.24 2 33 690 703 4 499 001
BMI 43.18 2 542 005 23.69 2 97 390 14.43 4 191 118
FFM 2161 2 477 011 39.96 2 Dl 603 5.26 4 79 535
FM 19.74 2 23.39 000 12.26 2 33 686 A1 4 49 47
WC 41.72 2 11.20 000 77.35 2 72 492 485 4 1.30 278
REE 6361.57 2 1.44 243 1328.15 2 10 01 5240.30 4 1.19 323
RQ 002 2 33 721 002 2 33 24 005 4 67 615
E 5. 2t Floh MRASXQ REE 2 RQQl Eistele| AlmtabA|
2Sx=HL AAIE=EZ UHEBR=HT
REE RQ REE RQ REE RQ
A 086 204 095 -.151 383 -.186
BMI 067 152 -.097 -.141 -.38 033
FFM 329 04 342 -.064 114 -241
FM -.326 153 -.325 =172 025 -.004
WC 073 243 0% =447 =177 -421
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EN
ol
(i
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EY)
X

9] BolA AREEE AUA(F olUA AN
& TEE)= ZLA vro] Al et oy~
oF gAs AANEE frAshsEl Aol =
F2A olvA] 4B ZHREE, TEES] oF 66-70% -
ol &3] AMEEE BMRI A9 e ouout
BMRE 2AF o] S2lo] S Fof &55 o)
A ek AdEelA AR BEA s A
el AREEE ouR|e] doR AoEm
(Poehlman, 1989), &24FHE dAsHA st A
=% 718 agE AT o AREsE duA| 9
& REEZ} 3t} &, REE: Walshs 1 43
ojut el Aol 7|z oA AnH|E olopr|g
o7|XE oud &3 AREstE g,

& &SpAE hbsRE Abgol S SR

k)

. HMEBHEE of &g = e £7| #Held giE F

oA 21 2HDEE, TEES ¢F 10%) %
Fagh oduARl e oUAAH|FHAEE,
TEE®] <oF 20-25%)°o=z Y=s F 3
(Westerterp, 1994b). o]Al7kx12] AFz2A Wl
w2 AATAGZE REES] Wl oigt dA+E
el Bi vk 2ol JEd 4 Ak

5ol

o

o

8 olux) AFe) AR AF 2 A
W 24, 2849 44 2 FA7) e
sobe] BAE WIS Bsla s old@
2o] gekr. 1) oA 4]

=3 ko] A Ao A] FEME AHE3SHA|
B3 RER 4 b SEe oux ARl A

=
43 waldel ol A % AAe wehlol}

tHForbes, 1988). 3) A5 2Alo]
AF AlgE s9ke] FFM 2232 AZITHForbes,

cHelves 2

H| EZ=5H 4 z=3lE
— _ t FelE

3| HA EFEA s|HA T
& 15560 7.832 1.987 056
BMI -048 070 -103 -6% 492
FFM -184 110 -408 -1.680 103
FM 082 201 116 A9 635
WC -.081 101 -213 -306 427
REE -.002 005 -112 -49%6 623
RQ -.208 3916 =008 -053 98
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Change of Resting Energy Expenditure(REE) and
Respiratory Quotients(RQ), and Anthrometric data
According to The Various Weight Loss Methods and
Prediction Effects of Resting Energy Expenditure(REE)
and Respiratory Quotient(RQ) in Weight Control

Young-Ho Lee Dong-Sung Ahn MinKyu Rhee

Nanum Neuropsychiatric Clinic Ahn’s Psychiatric Clinic Gyeongsang National University

Hye-Kyung Lee Min-Sook Kim Jee-Young Hong
Dankook University

Si-Young Heo
Nanum Neuropsychiatric Clinic Sanggye Paik Hospital

This study was tried to investigate that REE and RQ changes, and contents of weight loss
might be different by weight control methods and to prove the prediction effects of REE and
RQ for weight changes. For these purposes, 62 college women(BMI>23) were voluntarily
recruited to response for advertizing. With the 2nd stepped selection procedures, 47
persons(15 diet group, 18 exercise group and 14 medication(Reductil 10mg-15mg/d) group)
were finally selected. During the 3months course of study, 9 persons(4 for dieting group, 3 for
exercise group and 2 for medication group) were dropped. Persons of diet group were forced
to maintain 500kcal deficit per day of food intake on the basis of estimated daily requirements
by REE at start point and present level of activity. Persons of exercise group also forced to
maintain 500kcal deficit per day by exercise on the basis of estimated daily requirements by
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REE at start point and present level of food intake. Persons of medication group were
maintained 10mg-15mg of Reductil per day and forced to maintain present level of food intake
and activity. All persons should keep the write the daily eating diary and activity diary with
pedometer and were monitored by specialists on weekly basis. Group LEARN program was
done weekly for each group. At start, after lmonth, and 3 months, anthrometric data(weight,
BMI, FFM, FM, WC), REE and RQ were obtained. The results were as follows. First, There
were no significant differences among three groups in the changing amounts of REE and RQ
during 3 months. For each group, there was no significant change in the value of REE and
RQ. However, changing patterns of REE and RQ according to time process were different by
groups. Second, there were significant differences for each group in the changing amounts of
weight, BMI, FFM, FM and WC during 3 months but there were no significant differences
among three groups. However, changing patterns of FFM, FM and WC according to time
process were different by groups. This might suggest that even weight loss was achieved,
changing contents could be different by weight control methods. Third, REE and RQ value
had no prediction effects for 3 months duration weight changes. Result that changing patterns
of REE and RQ according to time process were different by groups even that there were no
significant differences among three groups in the changing amounts of REE and RQ during 3
months may suggest that major weight control strategies can be arranged or mixed for
effective weight control to keep the high REE and low RQ during the courses of weight
control. Negative result for the prediction effects of REE and RQ may suggest the necessary

to investigate it’s relation with amounts of weight change or/and time lags after weight

change.

Keywords: Resting Energy Expenditure, Respiratory Quotients, Anthrometric data, Weight
Loss Methods, Prediction Effects
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