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Assessment of Physical Activity, Activity Coefficient of Preschool Children
and Actual Condition of Daycare Center OQutdoor Play
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Abstract

The purpose of this study was to assess physical activities and activity coefficient of preschool children and was to
give some concrete information to activate outdoor play and to probe the suggestions to activate outdoor play. 42
preschool children (17 boys and 25 girls) were included. Body weight and height were measured and one-day activity
diaries were collected by interviewing with their parents and kindergarten teachers. To measure physical activity during
outdoor play, this study was researched the current conditions and content of outdoor play activity in daycare centers,
and teacher's perceptions of that outdoor play. The average age of the subjects was 5.0 years. Average height, weight,
body fat and body muscle of subjects were 108.9 cm, 18.9kg, 17.7% and 26.8%, respectively. The subjects spent
about 10 hours 39 minutes sleeping; 4 hours 16 minutes personal hygiene and computer working. They spent 88.2%
of 24 hours (one day) in “very light activities” and 11.3% in “light activities”. Activity coefficient (1.34) of weekday
was significantly higher than that of weekend (1.21). And in this study, it was found that most of daycare centers
(87.7%) have outdoor play space, 95.2% of them were garden. The teachers recognized that have a outdoor play
frequency everyday (48%), three or four times (46%) in a week but they have three or four times (38%), one or two
times (30%) because of various indoor program. Also, they recognized that have a outdoor play expending time 21-
30 minutes (48%), 31-40 minutes (26%) but they have 21-30 minutes (64%). They answered that have frequency and
expending time less than their recognition of outdoor play. Most of daycare center teachers perceived outdoor play to
be as important as indoor play, and the teachers believed outdoor play supports children's physical, cognitive, social,
and language development. The results of this study may be used to utilize as a basic data for estimate physical
activity for preschool children and developed that exercise program to increase physical activity of daycare center
outdoor play. (Korean J Community Nutrition 14(6): 777~788, 2009)
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T Grota 7] e] 5 A QA A o] 8EE 44, 54 Y
6M1eIA ZF2F 91.1%, 98.8% X 97.7%° D3h= Z10=
bRt o] B 1A (Statistics Korea 2006) )] w2,
frobe] 739 19 5~9 ARFES A3 offol3] & B
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Table 1. Anthropometric measurements of subjects
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B AFgi SAS PC package (ver 9.1)& ©]43}o] &
AXEZ 5197, AFPite] BE 2AXSe Wt + 1%
TR FAEISAT Aol mhE RS t—testE ©fF
ato] Brsielar, 1% 9 vt Hd gk e
GLM (General Linear Model) & 0]%—3} ANOVA
(Analysis of Covariance) % +43F3itt, 5=
o] 552 paired t—testE ©]-83o] H]E’_ﬁ}%\.ﬂ 5%
(p <0.05) F<EolA fFrolde ATt T3 frohiS
AS] WARS td o R §F Azl oF S Ak &
FRre] NIl M-85 AIEegl oy —testE o851
AR

= = O O
1) 7Y ot MM E
Boodgh= ol 17 (40.5%) W ofo} 257 (59.5%)
4295 oz sielom, AR = 44, 54 2 6417F
77} 167 (38.1%), 1278 (28.6%) X 148 (33.3%)°1)
o} A EH*O 2Le] AAAZ A= Table 13} 2t} thakat
o] P AHE 5.0A. 0, A 2F-S 247} 108.9 cm

9} 18.9 kg, H|wHE %4 (Ideal Body Weight, IBW)+&= &
T 100.8%%= Fo} 102.4%, %10} 99.7 %= LFER T, A%
o W& AT Frlste] vgt Y=F dobi= Rehrer A5
= 146.5 + 17.4% 2PH9] (118~148)° &318.0H, o]
S0 Bt AR S5 A2 17.7%9) 26.8%3

Boy (N =17) Girl (N = 25) Total (N = 42) Range
Age (yn) 50+ 0.9V 49 £ 09 50+ 09 40- 60
Height (cm) 1102+ 59 1080 = 6.5 1089 = 6.3 97.0-123.5
Weight (kg) 19.7 £ 35 184+ 26 189+ 3.0 13.9- 26.8
Ideal Body Weight (%)? 1024 = 129 99.7 + 9.0 100.8 + 10.7 81.5-138.4
Rohrer Index® 146.8 + 18.3 1462 £ 17.1 1465+ 17.4 119.8 -196.0
Fat free mass (kg) 162+ 24 150+ 20 156+ 2.2 11.3- 20.8
Bodly fat (%) 172 £ 82 180+ 65 177+ 7.1 69— 41.1
Body Muscle (%)° 23.1 £ 40 296 £ 53 268 £ 57 16.4- 40.2

1) Mean = SD

2) Ideal Body Weight (%) = [Body weight (kg) / Standard weight (cm)] x 100

3) Rehrer Index = [Body weight (kg) / Height (cm)®] x 107

4) Body fat (%) = measured by Inbody 720

5) Body Muscle (%) = [Muscle (kg)/ body weight (kg)] x 100
Not significantly different between boys and girls
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Table 2. Activity examples, expending fime (min, %), and activity coefficient by 18 activity levels

Weekday Weekend
Level Examples Time Percentage Activity Time Percentage Activity
(min) (%) Coefficient? (min) (%) Coefficient?
1 Sleeping 639.9 £ 63.5" 444 + 4.4 0.40 6465+ 59.9 449 + 4.2 0.40
2 Resting, Watching TV 123.6 £ 74.7%* 8.6 £ 52 0.10 1915+ 955 133+ 6.6 0.16
3  Edating food and snack 170.0 £ 28.2%* 11.8 £ 20 0.17 1228 =+ 46.8 85+ 3.3 0.12
4 Pleéissirr‘g'owg';gang 256.1 + 117.1 17.8 £ 8.1 027 2617 £ 1466 182 % 10.2 0.27
5 Studying 80.1 =+ 54.7 55+ 3.8 0.09 77.5 £ 127.8 54+ 89 0.09
6 Transportation 451 £ 7.0%* 3.1+ 26 0.06 80% 179 06+ 1.3 0.01
7 Dress oneself 154+ 13.6 1.1+£1.0 0.02 105+ 144 07+ 1.0 0.02
8 Stroling, Indoor exercise 29.1 £ 50.1 20+ 35 0.05 270 £ 41 1.9+ 29 0.05
9 Tidy away 0 0 0 35+ 157 02+ 1.1 0.006
10  Indoor emrand 30.5 £ 25.7%*x 21+ 1.8 0.06 30+ 134 02+ 09 0.006
11 Gardening, Outdoor work 0 0 0 0 0 0
12 Walking 402 £ 60.6* 28 + 4.2 0.09 79.0 £ 88.4 55+ 6.2 017
13 Aranging dress, sweeping 27+ 88 02+ 06 0.006 0 0 0
14 Giving a piggyback 0 0 0 0 0
15  Cleaning and dusting 50+ 163 04 £1.1 0.01 45+ 20.1 03+ 14 0.01
16  Walking fast 0 0 0 0 0 0
17 Golf, farm work and fishing 0 0 0 0 0 0
1g  Climoing, Jogging 23+ 107 02+ 07 0.01 45+ 201 03+ 1.4 0.02
and sports et al
Total 1440 100.0 1.34 1440 100.0 1.33
1) Mean = SD
2) 2) Activity coefficient = [expending time (%) x RMR factor] / 100
Significant difference between weekday and weekend atf *: p < 0.05, **: p < 0.01, ***: p < 0.001
Table 3. Comparison of spending time (min, %) of various activity level between weekday and weekend Unit : min (%)
Level Infensity of activity Weekday Weekend
1- 5 Very light 1269.7 £ 90.6" (88.1 £ 6.3) 1300.0 £ 102.6 (90.3 £ 7.1)
6-14 Light 163.0 £ 83.9 (11.3 £ 5.8) 131.0+ 950 (9.1 £ 6.0
15-17 Moderate 50+ 163 (04£1.7) 45+ 201 (03 1.4
18 Severe 2.3+ 10.7 (02=+07) 45+ 201 (03+ 1.4
1) Mean = SD

Not significantly different between weekday and weekend
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Table 4. Activity coefficient of subjects by gender and obesity

level
Group N Weekday Weekend
Boys 17 135+ 010" 1.36 £0.15
Gender _
Girls 25 132+ 0.12 1.31 £ 0.12
Under weight 5 140+ 0.08 1.31 £ 0.16
Obesity )
Level Normal weight 32 1.32 £ 0.10 1.34 £ 0.14
Over weight 5 134+ 025 1.28 £ 0.05
1.34 £ 0.11 1.33 £ 0.13
1) Mean = SD

Not significantly different between boys and girls
Not significantly different between weekday and weekend
Not significantly different among the groups by obesity levels

Table 5. Intensity and expending time of outdoor play in daycare

center
Intensity of activity Level Exper;r(ini;? fime Perc(;)r;;oge
Very light activity 1- 5 12.0 £ 0.0" 2.5+ 0.0
Light activity 6-14 16.0 £ 5.0 33+ 1.0
Total 64+ 20 280= 41 58 + 0.9
1) Mean = SD

2) (Expending time of outdoor play/Total time in daycare
center) x 100



782 - m|Fdtols, A 9)zo], 5k, e A

S B =3§o] 32%, A7 0] 68%E XISkl 9
oo} FrotuS7 o] AAE 4370 (86%) 7} Al =A]9)°
of, 770 (14%) 2] 71382 <grax| oo $x]&kar ALt 1

Table 6. Characteristic of daycare center and teachers (N = 50)

Characteristic N (%)
State by National and public 16 (32)
establishment Private 34 (68)
) City 43 (86)
Location
Country 7(14)
Lesson days in Five days 23 (46)
aweek Six days 27 (54)
Less than 20 12 (24)
Number of children 20— 49 18 (36)
50-100 20 (40)
lessthan 1: 10 21 (42)
Ratio of 1:10 - 1:14 10 (20)
teacher:chiden 1:15 - 1:19 15 (30)
Above 1:20 4( 8)
Extended a half day 12
) (5 =7 hours)
Claoss time E hole o
or a whole day
(above 8 hours) 4998
Principal or head teacher 5(10)
Status of teachers
Teacher 45 (90)
Less than 5 years 21 (42)
5- 9vears 20 (40)
Career of teachers
10 - 14 years 6(12)
15 - 20 years 3( 6)
Nursery feacher training 7 (14)
course
Academic career College 31 (62)
of feachers R
University 11(22)
The others 1(2)

Table 7. Existence of outdoor play space in daycare center
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YH552E Table 8] AlAEHIT

Aelzo] AANNIES AT RH, 5 3~43]" AASH= o
2ol (38%)0] 7P W Ao % Yepdion, o

Yes No Total 1
) National and public 16 (37)) 0( 0 16 (33)
tat lish t .32
State by establishmen Pivate 27 (63) 6 (100) 33 (67) 33
) City 35 (83) 7 (100) 42 (86)
Location Country 707) o( 0 14) 0.41
wo 3(8 0( 0 3(7)
Thiee 7(18) 4( 80) (25)
N f Cl 9.9
umber of classes Four 10 (26) 1(20) (25) °
Apove five 19 (49) o( 0 (43)
Numbor of chid Less than 30 12(28) 3( 80) 15(31)
éjlr(;wssero children/ 3049 11 (26) 3( 50) 14 (29) 6.94
50— 100 20 (47) 0( 0 20 (41)
) Extended a half day (5 — 7 hours) 1(2) 0( 0 1(2)
Class 0.14
ass fime For a whole day (above 8 hours) 42 (98) 6 (100) 48 (98)

1) N (%)
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Table 8. Frequency and expending time of outdoor play in daycare center and teachers' recognition of ideal condition

Teacher's Satisfaction
Actual o 2 — — x?
recognition Sufficiency Normnal Insufficiency
10-20 4( gy 5( 10) 3(11.0) 1( 6 0( 0
21-30 32( 64) 24 ( 48) 16 ( 59.0) 10( 63) 6( 86)
Expending fime 31 - 40 9018 13026 . 40150 4028 1014
(min) 41 -50 3( 6 6(12) ' 2( 7.5 1( 6 0( 0 '
51- 2( 4 2( 4 2( 7.5 0( 0 0( 0
Total 50 (100) 50 (100) 27 (100.0) 16 (100) 7 (100)
Everyday 15( 30) 24 ( 48)
Three or four times 19 ( 38) 23 ( 4¢6)
Frequency e or two times 15( 30) 3( 6 2217%
(in a week)
One fime in two weeks 1( 2 0o( 0
Total 50 (100) 50 (100)
1N (%)

Significant difference at **: p < 0.01, ***: p < 0.001

A (30%), F 1~23](30%), 27 13" (2%) 2] <=2
= UERh Z1euh A elmo] AAIEe|] #sk WA 914
SE A Ay, ol AAshs Bl 7 vl srtal
A7Ve= vlEo] 48% = 71 A vElsitt. A2lEe] 13
AQAIZRE 21~30%0] 64%=E 7P Bk, thE o R =
31~40%(18%), ‘10~20%(8%), ‘41~50%(6%),
‘S1at o) (4%) 9] =0 = Vpepstt, Bk A gliso] 13] &
QA thdt WAL Q1A = <21 ~30% (48%)°] 71
ESHES S e ot <31~40% (26%), <41~50
1 (12%) Arfeh= Zlo] vilsith= wAke] ol it

EE?} t‘ﬂxﬁg] Nﬂlﬂo] 1§] < 01\17]—01] LL]\_E_ u]-&w:é }\1-
o A} FESih, cHgolth 9 FiskA] kvt Zbzt
54%, 32% 2 14%= VFEPsT).

10

2 AT A AFS QY FdHATE
(Dietary Reference Intakes for Korean 2005) o] A
AAEFAL Q= 3~5412] A1 (102 cm) 2 A= (16.3 kg)
Hoh 25 52 0% YT o] = SRl F 7+
of| A= frofe] A 3~5A41= YERNSIAL, 64 oS &
B71Z Hol v obss] ALV ES thEA AL Sl
] R, - Atoe] wlFH Eobe 6AI7A = 53 H o]
o] 2w & HoE vERTh @A) felvkelME 25
S8 vNtobs-S iAo R AAGE A A= wont

(Kim & 2001; Shin & 2004) v|Fstebg2] AL =
B2 A9 ol FoAAA e¥skaL, ZIEAIE §le Aotk 5
3] o] A17] oFE =] AAEl oJ%t HinbgY)Eell= A

Hof| thE 2lo]E 74 o= Zlo] vigka st (Shin & Lee
2005). H ¥ AALRF 25% oS ninko® g st
Son & Lee(1997) 4 Son %5 (2002)2] A -ellA e} =4
3 7S ARSI B Atiake] AR RS o) A
AA| oFs B Ao 4315101 | Shin & Lee (2005)
O AFAT 17.1~17.9%9} vl A¥E B3I & <
TR BE AAASA = B H S ifs}@o_‘ji il
ToldAre] Sl Adsk o ® ke B
AZA A Aol w2 2] 3k Xjol= fISIT).
BARL 2004 ALAIEAL A= -guket vE 10
Al oo A ukE: T o & Sl ar, AIA f-2lue} v
FHgholsS oz SFA7ke AR 7t dsk A
ol e} A7-A ek A AR vl u= EFsSIln
ATk Fat FAARES 639.9% (10A11F 39
) o® FAA (2005)0] Harst -2ue}t 255 1Y
it FAATHG30%, 8A17F 50%) Kok 1A17F
31 Kim 5 (2006)°] ®a1gt 25848 (10.04) 2] 14 3+t
FHAZH(GE54%, OA7F 143) Bk= A7) 255 Lee &
Kim (2007)°] 2588 (10.0M) ] 19 H+ 4
AIZY (544%-, 9AIZY 45 Boh= 1AI7F 35% A% Bk
A (2005) Afel wpeh -gviet 2] Fk ARk
O Hlwal] & wf, 3158go] TAIE 163, FEHEo] 84
7F 115, 258M0] 8AI7F 5080 % thahlS A ¢)skar 8F
Ae] Ao WA 4E FrARte] Bojuhs A1 & 5 9l
AT}, < TR0 7 A QAI7Ho] B BE-2- 4] Al
A9 2l FHum, AFE] Bl S50 0= it 256.14 (44
7F16%)°] A5t ]2} > A¥= Kim 5 (2006)
2 Lee & Kim(2007)0] B.113t 54 2549 1Y

49% wsk

H 3k



784 - vIFASokE Aslire], BE, BEA S

THRILIAY  FHr], e I g Tl 408 ARF(118.8
W9 154,73 Bk 137.3% 9 101.43%0] @ekth ol
n|F StokE7 1= 7] obsell vlal Al v 2] 7l

A #H G0 ZQAS E U wSEH= Ao HR &
A9 9 ofelo] gl Fo] WA B ohje} FPgel A 4
7, o57] 59 $1aso] 2o iAo 2 o] o]
A3t 9)7) W0 = Aba .

R, TRQILIY Bl FHm), HFE ¥ Fgrol] o]of Al W
AZ W2 Aol 2% 3EA|S] AAL Yl RS el A
QF AR 170.03 0.2, FAF A s vkt =
L] AAF Y AAEH AR89, Kim 5 (2006) 4
Lee & Kim (2007)°] ®.a18k 2588 (ZH2} 10.04]) 24}
2 QAR 74.5%, 89i) ol vlsl I vl o] W Ao
2 Yepdth, vFstobs2 2580l Ad<lell Blal gt 7
AAe] 2 ¥= ARlo] A o A, 53], o] Al7]=
W2 A7 o 7 Ajolo] vlal] T AlEY 1] WS oko] ojok
7h 2l Fel Fa oot st Al719] Atk o] e

)

o) 741 Eajol Bt oINS wEd Folokac). we
A A} B AR 20 E i Alzbo] AT, W B

o W& ol o] Aom R e 1hA] A3 TOE QI

3RS AL B A o) 2@ Avm me zow

eERGT v HA R Bl A7lo] AQF SEL ool <&
21 g =4, TV AR Soll 298 AR ( 23. 6T)OEE
A% (2005)0] Bk 104] o) =vle TV A% Al

7]‘(‘lﬂ Sl 126"")3’]‘ ‘IT/\]"S]’ @y’}‘a ]’]'Q'M——U% Lee &
Kim(2007)°] Rt 258449 A7(123.18) 8= 1

S5k AR T o AR E w2 Al7Eo] Al S
S5eHAIS] A Q] Sk Bsr o7 80.1% (147 20—‘5)
o] 2 F %=, o] 1 AT tPdRbEe] Hdell= odo]
Fof| A thF--2] AlZHS AnlEkar 9o, ofHo]F]of| A o]
FolR= Y Ulgo] 548, neds, A oy Al
Ae5F2 WHEF O R o]FolA] Qlo] A SES EFsh=
227] 9 A4 S ol 2QFH = AR
A& 7107 yepdtt, 3HH | x5S ek 5 i v
O Bk A el 2 F = Algto] W Wk w|H st
o}F2] 7 ol v o2 1Ay ol <2JA) El 7h]
AF) el AQE= ARt B Ao ® Yeh, 2580 A
FARE 2| Aol & BT

Lee & Kim(2007)°] ¥a1dt 25849 F e 5=
AZH601.84) 2 HY 2] ot FAZH5E44.28) B}
OJekA A ViR Wb 2 A5 tPdolse] FUo] it 5
HAAIZRE 646,55 (10A17F 46%) 07 HA 9] Ht A
7 639.9% (10A17F 393) 7 2] 8k 2ol & HolA| kSt

o

ok FA ABA F 28] FA L VA 28

p

Sz AIREE e 1ls) fr2lspA 20 ekt e
A A O] 225 AR Bel Bl frola)
A S ekt ol Fe] A% 7PgelA Buls ARk

o] gro v o vla| B2l AA7} o] FojH|H, TV
AA ol 2QE = Alzto] Hde v]g] W] WliEoE Alg
ek, gk, 59 o] 2] i F 619 2R} 7]k
7] 9] ol el AQEE Algte] Fdel vl TrJo}zﬂ%
Al vebsk=], o= F4e] 75 of>lo|lot 3hl &
olF szt AL EE AlRto] §I7] whitolw, BEsk 125k o]l
e ‘HE FEE A7) 5o 52 FHdd visl
o] A% FolaHAl =A b=, ol Fdols Fad
SHA| 7HE AH ) Ueso], 8 9] Esol soluty] wiE
SR Al HT SEAY 25 A, O] ST
(1.53)7} 342l &A1 (1.56)Hrk 7%741 ERd v gle
U (Lee & Kim 2007), ¥ 5 tiPdolsol oloir Fd9
55 (1.33) 2k L2 FEAS(1.34) o= F2l ek b
ol& (Al

7} A 2 ARk} @A BMR 715315 o851 7|
AHE OS] HY S5 A4 1.34%2, Lee & Kim
(2007)0] Bt FEA S 253 F A (1.56),
Kim 5 (2006)°] ®i1st Z5Ad 25842 &A1
(1.37) 1t} 9HA Vet 23k Kim & Na(2003)7F K
sk vt Ao SE AT T Tl SsAlT (F
1.52,9 1.51) 9 3°584°] &sAl (F 1.55, 91 1.53)
HUE S YR & A1)l vlFstol 2] A
47} B} A7+ (Kim % 2006; Lee & Kim 2007) ¢4 H.iL
o 255AY9] Es Al vlalia GHAl veREd], o 1
FHgtotze] A, ol-lo] o] SatuLt shel 07 9] o]F Al
Ti MEW AT o] &3t Wit op]e} di2e] A8 &
R} ofdloly WAL T B Ake] BA st $Ao]= HE

“d, 25 Sl BRU S wES ol4staL 1t
5 51 E gAk] B4 §lo] AnR Hol) $E5S
Aest 4= 9l7] wiiil 1o ® AZHHTE FA1H (2004) A
sofl m=, A lRSele) Sl o R )y
& o] gsh= 97t 68%= 7P Wekar, T A7Hg-o.
2 sk 497 7.8%3A Owi ‘zx} EH%E!_%—OE— SER

FARe} Zd_ow : ‘XM%;% AoA Jo}— 737 7} zagdy
0.4%, 14.7% 2 8.6%= VFEFSITE. A delA] o= &
ol w| oA 75.9%7} 7| WFE o] gAY 7153} A7k
£-5 o] g3 IgiTh
Ut Ao HivkES

AT 20059 253 1)



T2 Jol 15.4%, 940} 15.9%= YEF AL, 5~94] Ho}
o] HIHEE 8.3%, oot BIWHES 9.5% %= WERTH
(Korea Centers for Disease Control and Preven—
tion 2005). °]&5% 25889 7% 5~94] obsel H]al
G WO HIvkE-S o A vkt 1 olf== v
Fgtobsel nlste] olu=] AH3ulEo] o] %7] W= At
29t & I A7 kF A Ministry of Health and
Welfare 2007)¢] w2 3~54] o}5-2] U= dFn]&-L
84%%1 WHA | 6~11A4] oF5-2- 95%% HHEf} wlF Sols<]
U] AdFnlEo] o WA LRt vl gl

olFe] Atz H|Fo] & uf, w|Fgloks2] 19 &EAlgt
% g 7P Dol 22 AlRto] U3 Fdef| ZHzt
88.2%%} 90.3%% st & 72 i 2k#Jekal IRl
a1, T3 Ay FA] A 3k {23 2ol 7} gl
omz nHslolge] A7 BEF, 55 ool el 2] A
BAREEre] A BEFo] ArhHOR FET Wik oh
2 25 el v E Ao BEel RIS &
% Qe AT e BE sl YA, T
BAl SO RNE| AREA B AYFoIRR Frsl WAl
o o3 A0z BES T kel AA 35
& Z7HA1717] of ik, el B Aol Rt ol
o B Z7h0) FAS A stelof sk, ofelo] 3}
A 5 ot g7 el = nFstols2 AAEsS &

o T
A 4 Sl TRt B RIS el 1ed
o 442

& iz ke vhEjof & Aot

& &5 RS Bask A AdeS

ol S, o 2 w7 T 22 EF ARl molg A
F8tal EA Fojshs Wb ofole2 3], Al
o] 59 H|EFH Hol5 ¢ At v
Eaton & Enns(1986)2] Aol % BE A% (271€ ~

AN ellA] FA7E o zpR T v EsAQl A0 ® HalE it
EAY 25885 tho 2 & Kim 5 (2006) 2] A
M5 ool BEAlGE(1.41)7}) oJote] &5 A14=(1.35) K.
ohfolstAl A vreERd bk Qo U AT obs
o] FAdo] EEATE i 27t 1.35%) 1.32, F49] &%
Ag= i 242} 1.36, 1.31% Folo] Serl7) A4 v
ER ot 72l gt 2ol & HolA] ekghrt.

AT B AT 7k S A 79
F2foli= @191, Suh 5 (2000) 0] Aol A] wjF s} o}
& AAES =T ST S R Wtk (p < 0.01).
3 71&9] 9=ATE5 (Mayer 1953; Sallis 5 1988;
Janz 1994) ¥} n|#stebg 7|9} 258t 18hdS o=

ke oft ok

off

F AT (Moore 5 1995) A A&7 w2} vwkzte]
o] B vl Qe Kim (2005) of] w2 | Al EHso]
& A AnRE S48 QEiA AP 17199 (A
715, AA], AAAR] 2717180, SPFEEA], FAEEA),

HA), 71557 (accelerometer), o554 & thoFet

[‘

%)

P

2] AARUINE AR = oL si3it. Welk (2002)
© et SMIES] dsdast SeuleES HEsl 3

8l
7Fsb7] flaliAl= do] 7HE 2 Wiolekal Bargk vt
9Jt}l. Tudor—Locke & Myers(2001)= AA|1&ss %
AFAl HAa AAG SRS S5 8l T 2dS 2
798 57431931, Bassett & Strath(2002)= 5% 4%
I P 19E 23 F 545 54351912, Tudor—
Locke 5 (2004)2 75 293 7% 1948 >33k 4 3
o] SAYHE AR 2 AFolM T Ao dAte
e dsl8-S AR ] 28 S o] 8ek=d],
T oAl FsU g BEAEA wAkel RO RS
=t ool o] 5 199 T 1Y, ¢ 297k 2
Absto] mlF gtobs2] Ao] MG EHS Brksh Zlo] &
Ao Ao E 4= QI Bgh B AT gk 294
ATHdE 7 AL glom, AT dke] 471 Avh= A% A
o] & = vt whEbA 5= ATrollA= ol AEHA
Qhslo] Rt @2 429] nF oS tlikoz Al
S ZA) A R A Qe AR s T
e ZozZ AlgHrh 3k Montoye 5 (1983)2] &
A (R 7)) 71 A A EgwFe] 22291 7o)
21 71712 ¥ E]laL, Sallis (1988) 9} Janz (1994)
9] ATrellA= T7] AotelA] HpAl (RIRI) & S
A =7t v} dEAdo] =2 A 07 YR
upepa] Al s vnkake] HaAds sk fls
TEERE o et A EEEe] AA) G FrkE f1E B
A1) o] 87 s ol T A= o] Fo] Mok ST

Yu & Ohm(2004)-2 oJfoly] 52 frotu57]¢ol|A
o] Folx|= A elEol= W] YA ES ol&sto] frof
O] AAA s E=REE| 9Igh Flo] opue} B g ¢
QI AAE AoE, test T S, o] EF, 1d1 &
5, ALA EE Fo] AglolA Ay Hod 4 lofof gt
a1 BkGlTh 2R R RS gJujeA 9] AelEmol= Aol
O|FojA = BE 507 uHEol7| oMo &, B
o], Blizo] 59 EFg x| FAEe] WY V=
7], vl S, 5ot S5 W ALjox o) A w AH 7] 59
G5 Il Zloz AP AAA s oY s
Qahk= AglEo|7t A sk vlE wilg- w2 e A
wEAF AT 2 AFOPIAR] vlFH o FeS 24 8AI30

a2

4 o o rot
&

-
=
R
rr

&l

.
5
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786 - W|FEolE, A2l wel, e, EAT

~9Ale] sesto] @5 5A] o]Fe] oz Folrhr] wie]
1< 8AJ7F oS ofdlol el X B&atA Fct. weba] o]
ol W 744 5o FrotuS7|HeA 2 AA EEe] F=
N=R o]_E_J 19 %]_Eak HZ:'J _7_5] oo]o] 5]1;]_ Yu &
Ohm (2004) 2] d7tel W= AelmolE 29 g el 3o w
AREo] 7= oE A A gliso] e 9]
AbaLe] 918, 5SS o R Qs AR =5
= 50 F Yehd vl 9y, wAME o = st E Ay
oM HA] Aelmo] & Al AVEH(42.7%) 3 HEE
o] IA] - 7T A BH2T(21.4%), AHAZT F=5
(14.3%), 3] gt 921 (14.3%) & ozl Ho=
S lth

Shin (2004)¢] B33} ojgo]5] Al 9Jizo] AAJHITi= uf
o3} 5= 2~33]7} 22t 37%9) 36% = - AT Ao} f
Abstitt. Bk Al 9l=o] 139 AQ AR <21~30+
(64%)°] 7P @orom Aglmo] HAGAIES AR 2
(48%) 3} “AAARE 5 (26%)7F 7V W@k, TL o=
© A =de7F Hetar, WS R o] ) AAF 139
A7Vo] 71 Adely] w02 ZALE QI A ejEo] Es
o] F& o]Fof& AR Shin(2004) ] ATl = 7H
2RIz A FAAIZE AR 7F 49.5%E 7P wek o, o]
2= AR 25 7P 2 s A)zte)7] EHTOH}E il
v} I}, Shin(2004) ol w2, -2yt £-41¢ 2 2

Ael=ol7F frofe] Q1A A, A7 5 AAE D S U A

3 A} glomz ke Fe sk 2k glovt, U
= WAelt frolgo] 48] delisolg AYL 5 A%

= ﬂ%ﬂr"é = AleahA] ZRal A 2% vf 3.
lfiﬂji AelEol7t S o] T g awA Q1%
AR AN HLEH7] Al vlF ks S
} Aol sz kAF mo| A S Tl FAlol, theket
AAREE Qshs B del=o] wgo] o]Fo] A
T AEF S TSk Slo] sl AlsEv: BEE
delEolE BTN Helii AelmolE f1et vefdt
BEA3o) oA ok b, fotus ]3] °J7§““UP 0}
el Al 281 FEE o o] A B EES
TR Qe B S AdelEele) T Y éo =z

h=]
n
] 5
23] thet wfe] A e d Zlofuh

P

2 AT YT ASAl] A2A3 K oHol3] u|FH g}
F 427 (Fot 179, oo} 25) & tPd o E AAAS (Al
z

&, AT, gkl Ao JsHEA) 9 AT 58S

°

Fafo] ol 5] nREst AAE

245 71

o e gl
(G227 9 (212.2), % 2203k oflo]] HeliAlel
B AR BRE B3] k5] B g} A7 7153}
At 7158 B2 Bl v ool HEASE
AESG v, | BolEe] Asle] 2N Y BE B

T5 Gl ®ogrt okee] e 9 Q1A fotw S
T WAF 5075t e R foluS7]He] AolEo] dulE
ZAFsISITE

AT AYE Qokhd tha ) 2t

1.3 A g obse] Bt %2 5.04191 Oﬂi Bt Al
29 AFL 7F2F 108.9 emé} 18.9 kgol 1AL, BlRkE =
100.8%0°13t}. B8t o] 52] 3t AA =2 17.7%, -5
22 26.8%% VeI

2. ¥Rl ok Ak A4R0] 18%H SE iR
EUE 2 AT dPdxte] AZAIRES A nd, g o] 49
Wl 7PHe- Fgol] 2nE AR 1269. 7 0% 3R &
88.1%% AAIEIR L THHE- T5oll An]E AR 1637
O 11.3%%1 vHd HF D W st 52 217 0.4%,
0.2%% *FA33let. F 2] Z-5-oll= w5 72 Dol
*Hlﬂ AZE- 1300227 90.3%= 24811, 7

2819 7R 131807 9.1%, ‘HE % ul

T3t &2 Z7F 0.3%% A5k

3. &5Y7E EU=E ALke 2 A5 tiidokse] 5

= FHA3} FAol 2zt 1.348) 1.330.2 £-9% 2jo]7}
ATt Aol M SE AT ofoe] B Fde] &
A= 24 1.32, 1.31, gote] A= 349 #4 7+
7} 1.35, 1.36°.% vepstth.

4. A7 oFE2] A elEo] Al Al
o el o] Aol Het i

EEEEE SRR
g 5l o33

= 6.4350 fdEon, 13]F AQAFS 28507 u
Fslols2] HY ojHo|z] A7) 5.8%0l dEsH= A

o et
5. 1ol g719e] Al2)so] £ ArjE AT, 87.7%
BolA] Al2)s0] B7he wHa

o] w57 110 95.2%
= AglEo] F1te] mpdel] fixekar Qi Ao ® vkt

6. fFrotwS7]e] Helso] AANEE F 3~43)
(38%), ‘= 1~23]"(30%), ‘W4’ (30%), 25 13)’
(2%) 2] o1, 13] 2 QATF 21~30% (64%),
$31~40%2(18%), “10~20%'(8%) 2] 2.2 YEptor,

‘41~50, ‘514 o2 22 6%, 4%= YERSTE Wb

HRRA e A9l AAES] e AR Q142

(48%), F 3~43]" (46%), T+ 1~23]"(6%) 2] =0 = L}
Ebgron, AQA7HS 21~30%(48%), 31~40%



(26%), ‘41~50:% (12%) 2] = 2= YEh wAR=o] 7]
= Al 9)mo] AA] HIE9) A QAI7FS AA KL =2 710
= UERT

u| Aol ole] 714 e 3912 A F2d A
71900l BT o] A7) oFE] AFFAL $I5k AA
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28 231013 0] A17]9] AARTE QAL Fok e
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A 2] 71315 Al 5 3laL, Hael /g g3t
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t A1sfiso] 319 LS 5 1 Bk 2
thelell @, -5, g7 Adelmo] ggel thet A=
A2} ide] ek vio] ZPdelAE il EISHH
A BE S7HE 91 AR o] Qlofo & Flo]
b S| Bl A EaAte] OJ3k AR HEF 9
A9 712 S8 AR A3 9 o A9lEo] W
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