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ABSTRACT

Purpose: The purpose of the first part of this study was to evaluate the validity of the physical
activity classification table for youth (Youth-PACT). The second part of this study was aimed
at comparing the estimated energy requirement (EER) with the total energy expenditure
(TEE) and evaluating the physical activity patterns of Korean children and adolescents.
Methods: The subjects of the first part of the study were 17 children aged 10 to 12 years, and
their total energy expenditure (TEEp;y) was measured using the double labeled water (DLW)
method. A total of 166 children and adolescents aged 6-18 years participated in the second
part of this study. Their resting energy expenditure (REE) was measured using indirect
calorimetry and the TEEyom pacr and physical activity level were calculated by applying the
Youth-PACT to the physical activity diary prepared by the subjects.

Results: In the first part of this study, there were no significant differences between the
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TEEpw and the TEEy,ui-pact. The TEEy,umpacr accurately predicted TEEpyy in 37.5% of the
subjects. In the second part of the study, the rates at which EER accurately predicted TEE youn-
pacr and overestimated TEE yop.pacr Were 29.6% and 47.3%, respectively. The time spent based
on intensity of physical activity and the physical activity categories which were obtained
using Youth-PACT showed different patterns according to sex and age group. Age showed
significant positive correlations with REE, TEE, and the time spent in sedentary behavior, but
age was significantly negatively correlated with REE/body weight, TEE/body weight, and the
time spent in low-intensity and high-intensity activities.

Conclusion: The results of this study showed that the Youth-PACT can be used to evaluate the
TEE and PAL of children and adolescents. However, further studies are needed to validate the
TEEysun-pact and to set the EER for children and adolescents.

Keywords: children; adolescents; physical activity; energy expenditure;
resting energy expenditure
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2020 =91 YA F 7] (Dietary Reference Intakes for Korean, KDRIs 2020)°l| A | A $F
341 0] &5to] Aopy A o) o A 8 S AtESt T Tl Ak AR, A, AF,
A% R A S EAE A7 B sttt st ti 29 Ul At [9,10]0014 = AA1=
AAESHAE Al4=5 274517 sl B adt AAEE4F (physical

y =0 -

activity level, PAL)2 AlAbsigtet. 2L} o] ] AR&-3H Al A E-5- &7 F= SA1% (1999)0] 2
BEHO ARREES 53 YEQAGYA QO] A B S EO|Z A LAFH 18T
=3 (physical activity classification table by 18 levels, 18-PACT) [11] 2 A1 4|52 F=
A SHo R L= o] Jlorm, s U-go] 142 o] #] gho} Y =hat AlA| g
2 H7kohet Algto] Bttt £5], ol R RE =AU ez /T EH Zer _/1:
dade] AAZE 7ol AFEst7]oll= A AskA] kAt AR 2 Ridleye} Olds [12]
o k=™, /g 1} 154 n|Rte] Aop A o] AT AA S F AL DA 2 of U
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2| 48] 7ko] Zpo] 7} glg-o] B g ltt, o]o Kim 5 [13]2 Z+2He] 3ol (6-94, 10-12
A, 13154 2 16-18A1)E metabolic equivalents (METs)4k= A AIeH 0]=-9] AW A1 A1
2231 9% A0bAAUE IO ZHT AALE] ofUIA 48] QT AFES o] &
Sto] Sk Ao A& 95t AA| S5 25 3F (physical activity classification table for Korean
youth, Youth-PACT) S E 115} cth 2L} o] & AA| 2 ol A 4|3 27 Sof &85l H

o x| & Z7 WH O] gold standard ® YA U= 0| FH A =1 (double labeled water,
DLW)< o] &3F g = H 717} E e 5t

3 doby4d e AlTHe The A2 9 A4l e 544 502 Qlstel oL e
ZAer 47 A, Adahes the o] B e sttt (3], el Aeka A7 EolA AlAE
Ao £AS 95 o L)XW e AEA L A THE Thut, Sjol A o] 2fah 20ty
AUS YT AE A0 HFES P AT v =2t

ofo] & AT 1A o] FEA S L 0] §3to] T Aol LA FA NANBFLE
Eo| EYES PRSI 200 10 AnE B2 23 5L hgoR &
FYAYS 9B ANBERRES o] §3to] E2Y AT ESE 123 o) 59 FA
AV 292 ol G5kl U Foll LA Al S AT sto], Q) G4 AH 7| ZolA A
A& 342 o] §3to] AATE oA BR ] HEES Ik, o] 5 AALEY
298 9 AYcyaE g nert,

AP

EXT

2 A= AYE U 2558 165 (ot 6, ofot10%)& tld o= stlon, Atol/d At
o] o] 2712 th3 3t At 1) o] T HA = AF7IZE (8Y) Bt QR A Qo= o] F AFo]
A= 2k 2) A A SR AL (AoPdAd A =] A AAFA 4 7] o5 E L

4 u|gh), 3) e o] & (Oo: 544 5) = 5HA G AR Sk A AR A o
A B e 2to| Al o] W83 X8I S AAle] Ast & R R HE] SO A&/
o Rsgselnt. $hE 2 A tol] tisho] Ze-d gt e] 7]y &- 2] 9 93] (institutional

review board [IRB] of Gangneung-Wonju National University)2] %91 (GWNU-IRB-2013-19)& &
RIS =g

9345 HA5517] 98] 7h e 2ATL & AElol A AHEAFHEA (BMS 330; Inbody,
Seoul, Korea)& ©|-&sto] A 2|52 SHsIA S E A AFS ol &5t A2
A 4> (body mass index, BMI)E Th-2-2}F o] A4St

BMI (kg/m?) = Weight (kg)/[Height (m)]?
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=
o]-&-3lo] ALt Rte] FA A (resting energy expenditure, REE)S S5+ th A7tth
A2 Stol T 24 7 442k o 4 FASHT 24417 59 AT 252 514 Qw2 APHo] &
Watqich 24 9

=7 3 opgol = chgtel A 252 H ke AAISHES stglon] AEA
ol 25}o] 308 ol 4 ok AFeholl A QS 31l shedtt.

/27 ol HoHA| =2 el 2 7] =1 (canopy) 2 = F &

TESI= 50t 10% HE 02 2 E AbA Av|EFT) o] Abstel A A S ofeflel 2
=4 (14101 4 sko] FA thAFFS AlAbsl ). o wl 20427 S gk Foll A &7 Al
B50ko] =X 7HS A5k L A] AJ7E (2F 158) B9k 247k W& AFE5HIth

REE (kcal/day) = [3.941 x VO, (L/min) + 1.106 x VCO, (L/min)] x 1,440 (min)

AT A APl ke o 2 el 85 7] S 4 (@5 7))l ol F AL A7)
2

ZAHHE A7 i Rtele] AR Ee Bate] o] So] AAe AAHE Y]

AAF A}

o|FEAFAHH Aol WA =38YU F3
th. AL AR B m o] &8-S Hio} 2R 5|2 Al AL 7] 3 )
Areko] /A E-E S5l A 5hF e AF T W82 24417 B/ & ©]
k. e Fe}3] of| 4] 7HESF CAN PRO 4.0 (Korean Nutrition Society, Seoul, Korea) 27}
82 AHg5to] AT AFALS] AAFRAL AR B2 E] 0] 50] o Y Al H 2 (HH43HE, Tl
LA S ST F, o5 S EUE A FolHA2HF 2SS 917 Weir®] 34 [14]

oll ¥ 23} food equation (FQ)%f= A4t

O|Z HA|Zolf o2t ofjL{ x| A H[2F ZF
1) OIS EA 50| M=t HF

& Aol ofste ti/dAte] AlS& algfsto] o] S : A BRES AFEskal o] & Al =5t
At F, o] FH A= AL RS AF 1ked, 1.4 g2] H,®0 (10% enriched; Taiyo Nippon
Sanso, Tokyo, Japan)2+0.06 g] 2H,0 (99.9% enriched; Cambridge Isotope Laboratories, Andover,
MA, USA)E 29sto] Al 2 &, 3 she 5 shith. tidAh= ol @31 70 o524
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& (rate of CO, production, rCO,)= tH3} ZHo] AlAkelgl o, o|uff & A|4=EF (total body
water, TBW)-2 A 5-2] 60%2 7Hg 5t T [15].

£CO, (mol/day) = 0.4554 x TBW x (1.007k, — 1.041k;)
2417 SIS o) §8 AAHZA T B FQIHE Weird] 4] (14191 ch3hod
A A Zol ] X 4H|F (total energy expenditure measured by DLW method, TEEpy)= Th3-2
o] AAkstA .

TEEpw (kcal/day) =3.9 x (rCO,/FQ) + 1.1 x (rCO,)
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AAE54F (PAL) = Y (2 E-5H ol 2| AH] & (METs) x 4~ 8 A|ZF (min)}/1,440 (min)

o

A A Zoll L A| AH| -2 M| A 71 7] 7L (World Health Organization, WHO)O| 4] A|QFs}H H}E] o
2, % pALTH 2 A2 S73 REEZHS o] §3tol thSa} o] AABiLt, ol AlR|E
SHZS AL 2014 S AT ANBFLFEE ol Soho] ANE 1S AL

TEEsounmer (keal/day) = A A S5 (PAL) x FA AR (REE, keal/day)

EAlxz2|

2 AFLE 5o doj%l BE AE = IBM SPSS Statistics, version 25.0 Program (IBM Corp.,
Armonk, NY, USA)2 0|85, A4 @1 & e sho] | 4 A o = S A% 2] 5H3
Oh & Aol A =AM T/dAe] AAAS, FAUARY, olSZA ST A s EFE
£ ol &5t S Y FoldA LnF AAEs4F2 P2k EFHAF (mean + SD)
2 FA5HRAL, o] 5 Aol o3k A8 7He] H] il+= Mann-Whitney U test 2, & 4 3t A *H of| A]
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Lok MAE RS R0 A& HI15H7] 5H] bias (%), root mean squared prediction
error (RMSPE), accurate prediction (%), under prediction (%), over prediction (%)<= AL
T} RMSPE= ©| S EA /I A A Z 527 HE o]-&5to] SAHE A FolluA a2t
O] Zfol & Auigto &= HAIRE 21 o 2 th3- 3} o] AlLHst it

1
RMSPE = \/ﬁ Z(TEEPACT — TEEp,)?

Accurate prediction (%)< A7 A F TEE ounmer 7+ TEEpw ] 90-110%01 31 G5t oAt
Afo] vl golnl, AABELFER 273 Folui 2u|o] o] FEALHOZ 248 5
ol R AH]EF2] 110% ©] /91 thAFA} B] &2 over prediction (%), 90% ©]5}F] ti 3=} H]&-S
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2020 = 3H2Ql FUA A3 7|F (KDRIs)OIA] AAIGH oh2 1} 2+ FA] & o
tf/dAte] ol 2] H Q =7 (estimated energy requirement, EER)< AFZE5}1%]
o B2 E AT SRS (A LollA] AoPR AL 92 22 AR
o) §5to] 274 AL ] 75tol 3} 22 ol 1A B R 2 AL Aol o
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6-841|9] ot-&
o} EER (kcal/day) = 88.5 - 61.9 x Age (years) + PA x [26.7 x Weight (kg) + 903 x Height (m)] + 20
o] o}: EER (kcal/day) =135.3 - 30.8 x Age (years) + PA x [10.0 x Weight (kg) + 934 x Height (m)] + 20

9-184112] 4
o} EER (kcal/day) = 88.5 - 61.9 x Age (years) + PA x [26.7 x Weight (kg) + 903 x Height (m)] + 25
o] o}; EER (kcal/day) = 135.3 - 30.8 x Age (years) + PA x [10.0 x Weight (kg) + 934x Height (m)] +25

AN

2 AFE 535} o] 7 EE R} == IBM SPSS Statistics, version 25.0 Program (IBM Corp. )< ©]
ot $A%) st lbts) AT e el DAESERE
A XS Ay RS wich 2pE ] A A AA S 915k Kolmogorov-Smirnov test 2T}, %
BEE w22 gton 2 H| R LAY S APt 2AME BRE 2 g+ BHE 4x}§
AR o oty d VA ERFEES o &5t SHE dFE &5 AH A
A5 L Zo & AH]| 32| H] 1= Kruskal- Wallis H test= A5tk =4 © ioﬂ
U 2] A-H| 2 KDRIsOIA A[AIRE ol A A B R FAT 3415 ol-&sto] AH=H gho) vl
Wilcoxon Signed Ranks test= H] 15}t TE5H EH-5 7o) wh2 4 Q A|7F 7He] A4 kA l =
A 3] o] g /4 3A| 4 (Spearman correlation coefficients) S AH&-5Fo] EA5HR] Tt

\'_|

12 3132 AOPHALES QI8 MHS=ELEFO| EjotE I}

[ =
= 7= w0249 2558 F 16 (dot 6, ofot10%)& td 22 sh3lem o] 59
AAAIZ A= Table 13 2Tk, AR Fat AG 2 11120741, Hat A S A
Table 1. Characteristics of the subjects by sex
Variables Boys (n = 6) Girls (n = 10) Total (n = 16) p-value?
Age (yrs) 11.2+1.0 11.1+ 0.6 11.1+0.7 0.792
Height (cm) 145.8 + 8.3 148.5+ 8.6 147.5+ 8.3 0.562
Body weight (kg) 36.7+6.1 41.7+7.0 39.8+7.0 0.263
Body mass index (kg/m?) 17.1+1.3 18.8+1.8 18.2+1.8 0.147
REE (kcal/day) 1,385.5+100.6 1,331.7 £125.8 1,351.9+ 116.6 0.562
REE/BW (kcal/kg/day) 38.3+4.1 32.5+ 4.7 34.7+5.2 <0.050
TEEouw (kcal/day) 2,088.9 + 307.0 2,091.2 + 274.7 2,090.3 + 276.9 1.000
TEEouw/BW (kcal/kg/day) 57.3+ 4.4 50.5 + 3.4 53.1+5.0 <0.050
PAL (TEEpw/REE) 1.51+0.13 1.57+0.15 1.55+0.14 0.450

Values are presented as mean = SD.

REE, resting energy expenditure; REE/BW, resting energy expenditure adjusted for body weight; TEE,,, total
energy expenditure measured by double labeled water method; TEE,,,/BW, total energy expenditure measured
by double labeled water method adjusted for body weight; PAL, physical activity level.

Yp < 0.05 by Mann-Whitney U test.
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F2 2741475+ 83 cm ¥ 39.8 + 7.0 kgo| 1.2, AT} 4|5 0 2 Alakst M| A= x| 4=2]
2182+ 1.8 kg2 LFERFTh A7 cAake] mE ALA| AZ o)A Aol o foleH
Aol Ho|x) kit

FA AL oo} oo Z+7} 1,385.5 + 100.6 keal/day 2 1,331.7 + 125.8 keal/day = 5-2] S+ 2}

o] & Ho|z| ¥t} FESH TEEyy (B°F 2,088.9 + 307.0kcal/day, ©1°F 2,091.2 + 274.7kcal/day) 2t

pALDLw (‘go}F1.51£0.13, 90} 1.57 + 0.15) G A G 7ol -f-2] 5k bo] 7k ¢l ATt 23t Tl A
G FAUARS R HRIAFTE DY F oA 4B Fol7t of ol o} o) 5hA| =3k

0| BT A2 2 0| 850 2T DALy S TEE, & 7| 202 20144 WL 98 AA TS
EEHE o] &35} %‘;glé—_ PALyoyen- PACLQI' TEEyouhracre H|w3}o] HH (Table 2), [oaEfel PAL,.

sutracr= 2F2} 1,662} 1,643 2 TEEyun mers= '8 242} 2,222.4 keal/day @} 2,182.9 keal/day 2
PALpyy (‘8°F 1.51, ¢/ 0} 1.57) 2 TEE,y (B} 2,088.9 keal/day, &1 °} 2,091.2 keal/day) 2} H] 1l 5}
of 9]k x| & HolA] gkoktt.

Table 32 O|ZHAISH 0 2 ZAHE Zo|LX]AH|HS 7|20 2 S/ AN SEETE
A

NS EFIE (Youth-PACT) 2} 18THA] AL BEEFIE (18-

Table 2. TEE and PAL measured by DLW method and physical activity classification table for Korean youth by sex

Variables PALpw? PA[PE—) p-value® TEEpw (kcal/day) TEEyoutn-pact” (kcal/day) p-value®
Boys (n = 6) 1.51+0.13 1.66 + 0.34 0.463 2,088.9 = 307.0 2,229.4 + 472.5 0.600
Girls (n = 10) 1.57 +0.15 1.64 +0.26 0.575 2,091.2 + 274.7 2,182.9 + 400.7 0.575
Total (n = 16) 1.55+0.14 1.65+0.28 0.379 2,090.3 + 276.9 2,197.7 + 413.7 0.326

Values are presented as mean = SD.

TEE, total energy expenditure; PAL, physical activity level; DLW, doubly labeled water; PALg, physical activity level measured by the doubly labeled water
method; PALyun-racr, Physical activity level estimated by physical activity classification table for Korean youth; TEEyy, total energy expenditure measured by the
doubly labeled water method; TEEyoun-racr, total energy expenditure estimated by the physical activity classification table for Korean youth.

DPALpw = TEEp (kcal/day)/REE (kcal/day).

APALyoutn-pact = [2{METs x Time Spent (min)}] / 1,440 (min).

?p < 0.05 by Wilcoxon’s signed-ranks test between PALpy and PALyoyth-pact-

TEEyoutn-pact = PALvourn-pact ¥ REE (kcal/day).

®)p < 0.05 by Wilcoxon’s signed-ranks test between TEEp,w and TEEyoyth-pacr-

S

)
)
)
)

Table 3. Accuracy of the physical activity classification table for youth in estimating TEE based on bias, RMSPE and accurate prediction (%) by sex

Variables BiasV (%) Maximum negative Maximum positive RMSPE Accurate Under prediction®  Over prediction®
error? (%) error® (%) (kcal/day) prediction® (%) (%) (%)
Boys (n = 6)
Youth-PACT 9.9+22.1 -12.0 39.1 471.3 33.3 16.7 50.0
18-PACT 14.5+ 31.5 -16.3 62.1 669.3 16.7 33.3 50.0
Girls (n = 10)
Youth-PACT 4.8+17.0 -12.1 28.1 33983 40.0 20.0 40.0
18-PACT -6.3+21.4 -27.2 37.5 475.9 20.0 60.0 20.0
Total (n = 16)
Youth-PACT 6.7 £18.5 -12.1 39.1 393.6 37.5 18.7 43.8
18-PACT 1.5+ 926.7 -27.2 62.1 555.1 18.8 50.0 31.3

Values are presented as mean = SD.

TEE, total energy expenditure; RMSPE, root mean squared prediction error; TEE,, total energy expenditure measured by doubly labeled water method; 18PACT,
physical activity classification table by 18 levels; Youth-PACT, physical activity classification table for Korean youth.

YMean percentage error.

IThe largest underprediction.

3The largest overprediction.

“Percentage of subject predicted by TEEyoun-pact OF TEEsg pacr Within 90% to 110% of TEE .

9Percentage of subject predicted by TEEout-pact OF TEE g pacr < 90% of TEEpy-

®percentage of subject predicted by TEEouh-pact OF TEE g.pact > 110% Of TEEpy-
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1.9cm®}35.0£5.4kge] o™, 1 OIi AR AT A F 2 482 & 4 AA 2, 15184
ol A= got7H170.1 £ 5.4 cm®} 72.9 £ 14.1 kg, 04 0}7} 159.0 5.7 cm®} 52.2 + 6.3 kgt 5L
Aol 2lofA] 6-8A L 9114 ] /\1b /ol I F-2lgt 2fo] & HolA] 9itont, 12-14
Aol A= A F 1} BMICI A, 1518410l A= A%, A5 X BMICI A} Frob7} of of HL T} -§-2] 51 A
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_IIN«
O_\.‘
r&"
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DDA R 245 REEQ}F A0t 4 d A Es
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Table 4. Characteristics of the subjects by sex and age group
Variables 6-8yrs 9-11yrs 12-14yrs 15-18yrs Total

Boys (n=7) Girls (n=6) Boys (n=35) Girls (n=33) Boys (n=17) Girls (n=15) Boys (n = 25) Girls (n = 28) Boys (n = 84) Girls (n = 82)

Age (yrs) 7.7
+0.5
Height (cm) 131.9
+5.3
Body weight (kg) 34.1
+10.1
Body mass index? 19.4
(kg/m?) +4.3
REE (kcal/day) 1157.1
+121.0°
REE/BW (kcal/kg/day) 35.4
+6.6%
PAL 1.57
+0.14

8.0 10.2 10.2 12.9 12.9 16.2 16.2 12.3 12.6
+ 0.0 + 0.7 +0.8 + 0.9 +1.0 +1.0 + 0.7 + 3.0 + 3.0
132.0 145.2 145.1 162.8 157.9 170.1 159.0 155.1 151.2
+1.9 +8.1 22 7o) +10.2 +15.0 +5.4 +5.7Y +15.0 +10.5
35.0 46.2 41.6 64.4 52.9 72.9 52.2 56.8 46.8
+5.4 +16.0 +8.2 +15.0 +8.3Y +14.1 +6.3Y +19.9 +9.6
20.1 21.8 19.6 24.1 21.2 25.3 20.7 23.1 20.2
+£3.0 +5.2 +2.8 +4.3 +9.6Y £5.0 £9.4Y £5.2 +9.6
1,135.3 1,407.8 1,253.5 1,853.1 1,349.5 1,691.7 1,173.0 1,561.5 1,234.9
+163.9% +968.8° +162.2% +287.4¢ +136.4° +192.1°¢ +129.6° +321.8 +159.7
32.6 33.1 30.7 29.5 25.9 23.7 29.6 29.7 27.2
+2.42 +10.7%° +3.72 +4.0° + 3,2° + 3,1¢ +2.6° + 8.6 +4.9
1.54 1.64 1.60 1.66 1.59 1.54 1.52 1.61 1.56
+0.14 +0.33 +0.26 +0.31 +0.18 +0.31 +0.17 +0.31 +0.21

Values are presented as mean = SD.

REE, resting energy expenditure; REE/BW, resting energy expenditure adjusted for body weight; PAL, physical activity level.
bSignificantly different between boys and girls at p < 0.05 by Mann-Whitney U test.

2Body Mass Index = Body Weight (kg)/Height (m)>.

2bMean with same superscripts are not significantly different at p < 0.05 by Kruskal-Wallis H test.
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Table 5. Comparison of TEE with EER by sex and age group

Sex Age (yrs)

TEE (kcal/day)?

EER (kcal/day)?

p-value®

Boys 6-8
9-11
12-14
15-18
Total

Girls 6-8
9-11
12-14
15-18
Total

1,816.7 + 237.8
2,307.1+673.1
3,073.9+ 715.3
2,616.4 + 629.7
2,513.5+727.6
1,735.6 + 228.9
2,001.0 + 421.3
2,137.6 = 319.0
1,774.8 + 235.49
1,929.3 + 361.4%

2,007.2 + 329.4
2,689.3 + 599.8
3,335.7 + 561.2
3,046.9 + 454.2
2,869.7 + 637.2
1,697.0 + 70.0
9,166.8 + 175.8%
2,086.3 + 135.9%
1,989.8 + 108.7%
2,057.3 + 189.4%

0.091
<0.050
0.163
<0.050
<0.050
0.345
<0.050
0.776
<0.050
<0.050

Values are presented as mean + SD.

TEE, total energy expenditure; EER, estimated energy requirement; PAL, physical activity level; PA, physical activity.
Y TEE = PAL x REE.

2 EER calculated by the equations that suggested in dietary reference intakes for Koreans.

Sedentary PA (boys and girls 1.0); Light PA (boys 1.13, girls 1.16); Moderate PA (boys 1.26, girls 1.31); Vigorous PA
(boys 1.42, girls 1.56).

Boys: EER (kcal/day) = 88.5 - 61.9 x Age (years) + PA x [26.7 x Weight (kg) + 903 x Height (m)] + 20 (6-8 years)
or 25 (9-19 years).

Girls: EER (kcal/day) = 135.3 — 30.8x Age (years) + PA x [10.0 x Weight (kg) + 934 x Height (m)] + 20 (6-8 years)
or 25 (9-19 years)

9p < 0.05 by Wilcoxon’s signed-ranks test.

“p < 0.05 Significantly different between boys and girls by Mann-Whitney U test.

2H|Z U x| R FHE Wt

=9l JF4 AF 7] (KDRIs 2020)00 4] QS 341 & 0]-8-510] AJAHSE EER-S TEEyun.
mer2t H| 13 A= Table 52F 2T}, Fofel ofof B &= o-114]|9} 15-184]°f| A] KDRIsOI|A] Al
At 34 0 2 BE] ALk of| | 2] @ 37 O] TEE eunmer BT -2 5H =4t (p < 0.05).

Table 62 TEE iy e 710 2 8301 GOk M 7| ZolA] A48 4] 0 2 He] Asbg
oz g a4 %k—‘l] P =E F7bolit. exbe2 d 2442 17.7%2) 9.3%°] 31, RMSPE

=9y 47 671.9 kcal/dayﬂ' 323.6 kcal/dayi e oA Q =2 AbE3 Al o]

ol A4S QS AA T FREEZ A3 Zo| 2| AH| S A S| (90-110%) ol

)

e B

O T L

Table 6. Accuracy of estimated energy requirements based on bias, RMSPE and accurate prediction (%) by sex and age group

Sex Age (yrs) Bias? (%)  Maximum negative Maximum positive RMSPE Accurate Under prediction®  Over prediction®
error? (%) error® (%) (kcal/day) prediction® (%) (%) (%)
Boys 6-8 10.8 £ 12.8 -6.7 25.2 287.1 42.9 0.0 57.1
9-11 20.1+21.9 -38.6 52.4 644.6 20.0 11.4 68.6
12-14 12.2 £ 23.8 -24.6 44.6 753.4 23.5 23.5 52.9
15-18 20.0 + 21.3 -31.6 66.7 725.2 20.0 8.0 72.0
Total 17.7 £ 21.5 -38.6 66.7 671.9 22.6 11.9 65.5
Girls 6-8 -1.0+11.5 =aL87 13,1l 186.9 338 50.0 16.7
9-11 12.3 £22.7 -21.9 93.6 387.7 15.2 42.4 42.4
12-14 -1.0+11.5 -20.1 15.5 262.2 53.3 26.7 20.0
15-18 13.6 +13.0 -10.2 44.0 PXEL© 42.9 3.6 53.6
Total 9.3+18.1 -21.9 93.6 323.6 43.9 15.9 40.2

Values are presented as mean = SD.
TEEyoun-ract> total energy expenditure estimated by the physical activity classification table for Korean youth; EER, estimated energy requirement;RMSPE, root
mean squared prediction error.
YMean percentage error between TEEyh-pacr and EER.
2The largest underprediction.
9The largest overprediction.

®Percentage of subject predicted by EER < 90% Of TEEyqyth-pacr measured.

)
)
“Percentage of subject predicted by EER within 90% to 110% Of TEEyyh-pacr measured.
)
)

®Percentage of subject predicted by EER > 110% of TEEyoyh-pacr Measured.
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&2 1 247} 22.6%2} 43.9% ATt ol & APHE R A, okl 79 6-8A| ol A]
42.9%2 71 =0 ™ 91149} 1548A0| A= 5 20.0%S BT} ofZfof| A= 12149
A 53.5%= 71 =3k o™ oq1A|of| A 15.2%2 2Tt T 7t vl-E-2 JE 242} 65.5%%F
40.2%=2 A7 H]E (B9 22 11.9%2F 15.9%) 2 oF =9ttt

2O 2T ANA 5 EFEE 0]-&5to] 7% &-55= Food and Agriculture Organization/
WHO/Unlted Nations University©l| A AAISH &5 F = BE 7|0 et 47) =2 A&

SHAZEA L))o, 24 S E e AU B AH|ATHE A 2 AR ool mhek /\]'.LF]EU:]
Table 73 2Ch. ‘otoll 4| FFE 8l DFE FFof 4ok AlZke AJehol ufet fofet 1}
o|7} gl o}, A8 5ol AH|GH A THS 6-8A1] (117.9 + 43.12)0l| A 7F4 29l 0 ™| 15184
9] (726.8 +199.22)0l| A 71 =okTh (p < 0.05). TS 6-8Alol| A A7} = Esof] 2H|3H A|7H
(575.6 + 60.182)& Th2 AP 2o}k 32 31A] BAdTthp < 0.05). oJote] A9, 174 & S5
A Qlgt Y 2] Z e g5 AH|AIZH Ad ol what §-o]5h xpo] & Bt &, A3 E
of &gk AIZH2 6-8A (271.7 £198.94%) N A1 71 A R 3L, 15-1841] (678.8 £190.342) Ol Al 7H
kT (p < 0.05). A AT E50f 4H] 8 A1 7R 12444 (179.2 £ 115.28 )| A 7 A gl om,
6-8A1] (435.0 + 232.612)0l|A] Z7F3 QAL (p < 0.05), T4 = E5of] £H[SH A|7H 151849
/1100.2 + 71.72- 2 2 ThE A B} 7o) 5HA] @ttt (p < 0.05).
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Table 87} 2T}, & %ﬁé H AHAZRS 27 22 U
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O

187.5% (7/\] 7P 35. 9T);} 443.0 +179.6% (7A17F 238) S AH| e« 2 244]
& Foh= 31.7%, o1oh= 30.8%E AFAISHAIT. Al WA= 4B A|RYo] 22 she) EEo]
U & FEAIZFE 2R 6H= H]E-2 o} 24.9% (T 359.1 + 181.8%, 5A17F59.18), ofof
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Table 7. Time spent by PA intensity using PA classification table for Korean youth by sex and age group (unit: min/day)

Sex Intensity of PAY Age group (yrs) p-value?
6-8 9-11 12-14 15-18 Total

Boys Sedentary behavior 117.9+43.1%(14.1) 458.3+209.1°(52.6) 538.9+158.5°(60.2) 726.8+ 199.2°(71.8) 526.2 + 250.0 (57.5) < 0.050
Light PA 575.6+ 60.1° (68.9) 269.7 +172.3°(31.0) 193.4+113.1°(21.5) 177.4+121.6°(17.5)  252.3+174.7 (27.6) <0.050
Moderate PA 134.7 £ 44.9 (16.1)  111.2+83.5(12.7)  134.2+ 65.8 (15.0) 99.7 + 61.1 (9.9) 112.3+71.9(12.3)  0.133
vigorous PA 7.1+18.9 (0.8) 31.9+ 57.8(3.7) 30.3+52.3(3.3) 14.8 = 55.3 (1.5) 94.4+53.8(2.6)  0.248
Total 835.3 + 65.5° (100.0) 871.1+ 110.9° (100.0) 896.8 + 117.8" (100.0) 1,011.6 + 149.7° (100.0) 915.1 + 136.8 (100.0) < 0.050

Girls Sedentary behavior 271.7 + 198.9*(31.8) 384.9+193.7°(44.3) 539.1+117.2*(61.0) 678.8+190.3"(66.1)  505.2+ 228.7 (54.6) < 0.050
Light PA 435.0+ 232.6° (50.9) 315.4+171.7%(36.2) 179.2+115.2°(20.2) 249.1+181.6°(24.2)  276.6+181.0(29.9) <0.050
Moderate PA 148.3 +36.9°(17.3) 161.5=113.69 (18.6) 163.9=90.7°(18.5)  100.2 + 71.7° (9.7) 140.0+ 95.7 (15.1) < 0.050
Vigorous PA 0.0+ 0.0 (0.0) 6.8 + 20.2% (0.8) 2.0+ 7.8(0.2) 0.0+ 0.0% (0.0) 3.1+13.5(0.3) 0.069
Total 855.0+ 115.0° (100.0) 868.6 + 186.1% (100.0) 884.1+ 106.4° (100.0) 1,028.1 + 78.5° (100.0) 924.9 + 155.4 (100.0) < 0.050

Values are presented as mean + SD (%).

PA, physical activity; MET, metabolic equivalent.
HSedentary behavior (1.0-1.5 METs); Light intensity (1.6-2.9 METs); Moderate intensity (3.0-5.9 METSs); Vigorous intensity (> 6.0 METS).

2p < 0.05 by Kruskal-Wallis H test.
9p < 0.05 by Mann-Whitney U test.

2bMean with same superscripts are not significantly different at p < 0.05 by Kruskal-Wallis H test.
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Table 8. Time spent by physical activity categories using physical activity classification table for Korean youth by sex and age group (unit: min/day)

Sex Categories Age group (yrs) p-value?
6-8 9-11 12-14 15-18 Total

Boys Sleeping 604.7 + 65.52 (42.0) 568.9+110.9°(39.5)  543.2+117.8(37.7) 4928.4+149.7°(29.7) 524.9+136.8(36.5) <0.050
Daily activity 348.6+ 129.7* (24.9) 498.0+185.3%(29.7)  405.8+116.5%(28.2) 559.1+205.9°(38.8) 455.9+187.5(31.7)  <0.050
Moving 36.9+ 21.7 (2.6) 50.4 + 54.3 (3.5) 45.5 + 36.4 (3.2) 69.7 + 59.4 (4.9) 54.0+ 51.4 (3.8) 0.454
School work 376.3+1922.5(26.1) 335.2+185.7(23.3)  399.2+195.5(27.7) 360.4+ 184.8(25.0) 359.1+181.8(24.9) 0.513
Exercise & Sport  73.6 + 39.2% (5.1) 57.6 = 65.9% (4.0) 46.2 = 57.7% (3.2) 29.4 + 56.9° (1.5) 46.1+61.1(3.2) <0.050
Total 1,440.0 (100.0) 1,440.0 (100.0) 1,440.0 (100.0) 1,440.0 (100.0) 1,440.0 (100.0)

Girls  Sleeping 585.0+ 115.0° (40.6) 571.4+186.1°(39.7)  555.9+106.4°(38.6)  411.9+78.5°(28.6) 515.1+155.4(35.8)  <0.050

Daily activity 416.7 + 146.0 (29.0)  439.1+174.1(30.5) 521.5=160.67 (36.3) 411.2+197.0% (28.5) 443.0+ 179.6(30.8) 0.173

Moving 71.7 = 40.3 (4.9)

80.1 + 71.3? (5.6) 80.9 + 78.7 (5.6) 64.6 + 41.9 (4.5) 74.3 + 61.8 (5.1) 0.909

School work 351.7 +121.0° (24.4) 317.3+170.8*(22.0) 257.7 + 212.5*) (17.9) 533.7 + 205.5" (37.1) 382.8 + 216.6 (26.6) < 0.050

Exercise & Sport 15.0 + 36.7 (1.0)

Total 1,440.0 (100.

32.1+69.32(2.9) 24.0 + 42.9 (1.7) 18.6 + 39.5 (1.3) 24.8 + 53.5 (1.7) 0.737
0) 1,440.0 (100.0) 1,440.0 (100.0) 1,440.0 (100.0) 1,440.0 (100.0)

Values are presented as mean = SD (%).
Yp < 0.05 by Kruskal-Wallis H test.
2p < 0.05 by Mann-Whitney U test.

2bMean with same superscripts are not significantly different at p < 0.05 by Kruskal-Wallis H test.

Table 9. Correlation between age, PAL, REE, TEE and time spent by PA intensity using physical activity classification table for Korean youth

Variables Age PAL REE TEE Time spent (min/day)
REE REE/Wt TEE TEE/Wt  Sedentary Light PA Moderate Vigorous
(kg) (kg) behavior PA PA
Age 1.000
PAL -0.136 1.000
REE 0.305Y  -0.008 1.000
REE/Wt -0.708Y 0.123 -0.251Y 1.000
TEE 0.180% 0.505Y 0.827Y  -0.150 1.000
TEE/Wt -0.614Y 0.622Y  -0.155Y 0.819Y 0.190? 1.000
Sedentary behavior (1.0-1.5 METs)? 0.622Y -0.228Y  0.220Y -0.574Y 0.082  -0.548Y 1.000
Light PA (< 2.99 METs)? -0.399Y 0.093 -0.291Y 0.326Y  -0.213Y 0.284Y  -0.676Y 1.000
Moderate PA (3.0-6.0 METs)? -0.207Y 0.735Y  -0.088 0.175? 0.316Y 0.482Y -0.303Y 0.018 1.000
Vigorous PA (> 6.0 METs)? -0.134 0.418Y 0.139 0.190% 0.325Y 0.409Y  -0.050 -0.041 -0.066 1.000

PAL, physical activity level; REE, resting energy expenditure; Wt, body weight; TEE, total energy expenditure; PA, physical activity; MET, metabolic equivalent.
Yp < 0.01, significantly correlated by Spearman correlation.

2p < 0.05, significantly correlated by Spearman correlation.

“Sedentary behavior (1.0-1.5 METs); Light intensity (1.6-2.9 METs); Moderate intensity (3.0-5.9 METSs); Vigorous intensity (> 6.0 METSs).
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