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Abstract

As the culture develops, the body of children nowadays improves, but their physical fitn-
ess is weaker than that of children in the past. If physical fitness strengthens through clo-
thing, this must be the easiest and the most efficient long-range training method.

To find out the solutions on the above mentioned problems through clothing, this study
was made for the analysis of the correlations of clothing weight and physical fitness.

The children’s endurance upon cold can be explained by the physical fitness, and has rela-
tion with the clothing insulation.

Therefore, motor ability was measured as an index of physical fitness and clothing weight
was measured as an index of insulation.

This observation was made in Spring and Fall, 1985, in which 339 kindergartners and their
mothers were the subject.

The results of the study were as follows: Physical fitness of children decreased in propo-
rtion to the clothing weight, and especially this can be seen in boys rather than in girls,
and in Fall rather than in Spring.

In case of the children who spent more time outdoors rather than indoors, who played in
larger space, and who didn’t have meat frequently, it turned out that their clothing weight

was surprisingly lessened and their physical fitness was highly good.
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Table 1. Charicteristics of kindergartens

3

Pagée ¢ 5& U ABAEE Bl ERBIL &
T REgeee e S8 ok e, F 29
B4 AA e A BALHEY —felH o4 wela
AR el EESyl RBetd REMmES K o
MEfERS ERS SMA Sa ES R AT 4R
T RBEES AT A S22 #he] #i Y o8
#e EHY F At Aolehn,

TWARSL R & oA A& Aifel BEHE
WEES BN S s BT BRY —Re
2 RARAARL HE2 HEHT O A3 dHES
AEeEpe FRE PR ERHEERABRA ¥
219w Aoty WEstn e, =29 KHFE BE
HEde] & o dEvE AL BERE Fot
ALE IS AT 2 fR WEke] mEss) A%

Kinder- Num- o BiaAY Eolst A5 3t FAd EHE R
Sex Place - _ N
garten ber wotal Belohzl MK ¢7 R AAZFo] Bsie
LEgge) B2y ML B«
M | 2 . . R j A3 LEFAE
Do | s [TEVEETATAT AN g aie e, e gD R0
s 1‘; ;’; ALA FATF HIF L4 0% % % %
M 23 B} HRE BEAZ ol F(aBs & (H
A AEA PLETF o} F £A) _
Fol o1 | ol HREL LA xe KRS RENO = BE
M 0 | ax o N stz Qs BESHY] Bete £49 BRES BHXK
Mo g | g |FATT AT A MBS WE 4 WES. TU o BAR B
iy s B3 od S FAESAE Golrs Bl 4
K P 16 A% AFE 24 &A EHY Ax EHEHNS HEdn HXEANY HEE
watstd o
Table 2. Environmental condition
April November
Kindergarten humidity | velocity humidit Jocit
° o umi veloct
temp. (°C) %) (m/secy | temp-(°C) %) | (m/se)
D Outdoors 9.1 90 L5 13.9 69 2.7
Indoors 17.0 67 0.2 15.0 87 0.2
S Outdoors 5.9 83 1.3 2.0 79 1.7
Indoors 15.0 87 0.2 11.0 80 0.2
A Outdoors 11.4 72 1.5 13.5 60 2.5
Indoors 16.0 88 0.2 18.0 68 0.2
M Qutdoors 6.1 86 0.8 2.1 91 1.8
Indoors 13.0 86 0.3 9.0 84 0.3
X Outdoors 6.1 86 0,8 2.1 91 1.8
Indoors 13.0 86 0.3 9.0 84 0.3
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Table 3. Clothing weight
Sm Clothing weight(g/m?)
Kinde: Sex Upper C.W. Lower C.W. Total C.W.
T tel _ - -
Season see x SD ¢ % $D ¢ % sSD ¢
Fkk
D M 760.19 134,63 0. 49 514. 87 123.76 3.51 1,323.92 | 209.76 1.07
F 801.07 338.50 351.71 173.33 1,233.78 | 327.59
*k
S M 666. 94 180.71 1.10 492,54 100. 20 2,62 1,194.10 | 255.50 0.51
F 717.25 184.85 389.79 190. 86 1,165.40 { 190.65
A M 653. 67 210.88 1.22 537.14 143. 98 4*3; 1,239.63 | 266.36 §*§8~
April F | 584.30 | 168.72 359.98 | 107.42 1,032.26 | 162.21
bk
M M 668.91 188.45 0.93 552.57 89.33 [ 418 1,254.00 1 207.08 0.83
B 704. 46 222,04 437.82 180.25 ( 1,218.16 245. 51
K M 754.42 159. 62 0. 99 544.73 145. 04 0.87 1,323.31 178. 48 L16
F 684.81 - | 232.37 499. 48 154.62 1,228.45 | 277.13
Total M 689. 59 183.63 0.37 529. 25 115.79 6?85 1,252.39 | 228.30 2, 5;
Ny 698. 68 227.27 417.64 175.88 1,186.72 | 247.89
y *kk
D M 635. 07 274.28 0.33 445. 36 176. 31 470 1,119.41 ] 351.75 1.08
F 663. 33 179. 06 291.21 180. 31 1,044.06 | 215.57
o | M | om330 | orass | | | 57207 | T4 | g | L5815 BIB.03 | 4 o
F 1086. 02 304. 61 559,77 104. 05 1,686.54 | 296.65
A M 616.57 258.53 0.64 520. 67 351.22 3. 49 1,177.20 | 320.98 0. 90
Nove- F 66843 181.98 135. 86 136. 07 1,083.37 | 265.02
mber
M M 658.43 207. 43 0.24 501.98 486.55 1.36 1,189.81 | 252.74 0.54
F 663.11 230.75 117.53 124.26 1,191.22 | 265.48
K M 609.51 187.52 1.17 477.72 99. 25 0.57 1,118.97 171.97 1. 20
F 559. 32 261.21 458.29 99. 55 1,059.46 | 315.80
: " sk
Total M 686. 81 261.28 116 500. 07 320.33 3 45 1,000.72 1 320.33 0.0%
F 745. 36 298.72 449.59 357.73 1,246.77 357.73
*p<0. 05 **¥p<0. 01 ¥¥¥p <0, 001
C.W.: clothing weight S.B.: standing broad S.: standing
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and motor ability
Motor ability (score)
25 m dash(sec.) s.b. jump(cm) hanging(sec.) s. one foot(sec.) total(score)

i | sp| & | sp i | sp | & | sp | | sp | ¢
7.02 i 1. 09 94. 63 16. 08 24. 36 14,53 15.70 9.51 11.23 2.34 L63
7.37 E 0.55 78.93 12.33 23.15 15,93 16.73 8.48 10.20 1.78
6.76 0.67 96. 68 17.31 28.50 13.78 15.23 11.51 11.97 2.11 1 2’6
7.09 0. 86 81.31 15,17 | 28.17 17.41 20. 26 21.22 10.90 2.01
7.47 0.96 87.89 16. 82 30.50 22,67 10.75 8.68 10. 54 2. 41 L17
7.88 0.57 76. 88 13.72 26. 00 17. 14 17.18 7.92 9.71 2,14
6.16 0.78 97.05 17.69 52,43 37.40 31.02 44,54 12,56 312 1 95
6.78 0.89 85.78 15,00 52.76 23.27 22.00 | 24.98 12.55 2.21
6.71 0. 55 I 94.81 14.77 48. 69 21.79 32.94 27.17 13.44 2,78 0.93
6.78 0. 45 89. 58 12,72 44,50 27.60 52.83 36.95 13.67 2.46 | .

6.70 | 0.95 94,79 17.06 39.16 29.44 22,19 30.57 12.36 | 2.46 2. 4’6‘
7.07 0.85 83.06 14.68 38.96 24.23 23.69 24,33 11. 60 2.25
6. 46 0. 55 102, 74 24.55 68.15 46, 61 53.44 45.63 12. 67 2.52 9 5§
6.95 0. 82 92.21 10. 81 62. 37 29.21 40.16 23.93 10.73 1.83
6.59 0. 68 101,17 14. 16 45, 36 3L.16 35,11 23.61 10. 94 2.90 0.07
6.93 0. 46 93.73 10. 29 64. 17 3L12 40.74 35.31 10. 89 '1.68
6.70 0.62 90. 44 20.53 41,04 17. 36 60. 06 53.14 11.18 2.38 L 45

.74 0.36 86. 60 11.25 40. 28 9.38 75.99 58.19 10.13 1.51
5.70 | 0.46 111. 49 15. 62 64. 82 33.35 78.05 73.31 14.32 2.25 4*53
6. 02 ’ 0.69 99.92 15. 24 59.82 31.38 77.53 | 83.12 12.29 2.19
5,38 0.69 106. 38 16.99 80. 85 41.95 103. 54 88. 28 14.85 3.07 .12
5.50 0.30 102. 42 16. 96 48.92 27.89 106. 33 81.47 13.75 1.65

J !

6.17 [ 0.69 102. 44 19.59 60. 04 38.19 66. 88 64. 40 12.93 3.02 4*83,
6.42 ; 0.80 94. 98 15.22 55.12 31.70 65. 94 66. 93 11. 47 2.28
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Table 4. Significant differences between total clothing weight and motor ability among each kinde-

rgartner(by Duncan's multiple range test)

Item ! Total clothing weight(g/m?) Motor ability (score)
Season
Kindergarten April November April November

D 1,291, 77 a* 1,088.29b 10.72¢ 11.70¢
S 1,184.71bc 1,642.85a 1l.44cb 10.92d
A 1,164.10¢ 1,133.21b 10.13¢ 10.66 d
M 1,231.83 abe 1,190.44b 13.06a 13.31b
K 1,271.38ab 1,090.41b 13.56 a 14.30a

*Figures in same column followed by the same letters are not different(p<0,05) using Duncan’s

multiple range test

Table 5. Significant differences between total clothing weight and motor ability among the kindergart-
ners in Seoul and rural regions. (by Duncan’'s multiple range test)

w Total clothing weight(g/m?) Motor ability(score)
Season
Region April November April November
Sex
Seoul *1,252,55+243.87a% | 1,2092.924330.25a 11.294-+2.33a 11.36+2.77a
M
Rural 1,288.651192.76 2 1,271. 321259, 084a 13.5333.04 b 14.43+2. 44D
Seoul 1,143.81+225.15a 1,125.34+290.64 a 10.393+2.03a 10.37+1.82a
F
Rural 1,223.31+261.322 1,190.52+212, 36 a 12.762+2.28b 12.621+2.16 b

*Mean-standard deviation

**Figures in same column followed by the same letters are not different(p<{C. 05) using Duncan’s

multiple range test
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‘Table 6. Correlation coesfficients between total clo-
thing weight and motor ability of each

BERFESH

Table 7, Correlation coefficients between clothing
weight of upper and lower clothes and

kindergartner motor ability by sex
Season ) Season
m April November \Se_x_\\ April November
D 0,203 —0. 064 Clothing weight -
S —0.078 —0.333% Upper cloth- M —0.169 —0. 046
A —0.071 —0.160 ing weight F —0.048 —0.187%
M —0. 311%%* —0. 324%%* Lower cloth- M — 0. 287%%* -0.027
K -0.311% —0.296 ing weight F —0.057 —0.091
Total —-0.151* —0. 267#** Total cloth- M —0.215%* | —0, 324%*
*p<0.1 *p<0. 05 #Ep <0.01 =(=*>!<p<0' 001 iIlg' weight F -0.073 -0.198*
*p<0.1 *p<0.05 #*p<0.01 *xp<0. 001
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Table 8, Significant differences between total clothing weight and motor ability by play hours in outdoors.

(by Duncan's multiple range test)

|

Item Total clothing weight(g/m?) | Motm ability (score)
Season Play hours(hr.)’ Mean n¥¥ Play hours(hr )I Mean & n
<1 1,213.64 a% 42 <1 11.085 ¢ 42
1~2 1,230.99a 42 1~2 11.188 bc 42
April 2~3 | 1,225.58a 51 2~3 12. 308 abc 52
~ | 1,213.64a 39 3~4 12,462 ab 39
>4 I 1,242,432 31 >4 12.668a 31
<1 | 1,322.59a 35 <1 !' 10,973 ¢ 37
Noventber 1~2 1,208.692ab 31 1~2 | 12.438 b 32
2~3 1,251.74 ab 75 2~3 | 12.573b 75
3~4 1,236.83ab 44 3~4 12.432b 44

#*Figures in same column followed by the same letters are not different (p<{0.05) using Duncan’s

multiple range test.
**Number of kindergartners.
oA FAT wtel el Rl wel kel TkY
R glel el fime]l 4= Bgtonz HERES
18 HRI AR A= ohE e YEh e E R
st f;}o]am

479 AL JRe A LkEs A
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Table 9, Significant differences between total clothing weight and motor ability by playing places.

(by Duncan's multiple range test)

Item TFotal clothing weight(g/m?) Motor ability (score)
Season Playing place Mean } n¥ Playing place Mean n

Vacant lot 1,279.16 a* 28 Vacant lot 13.345a 28

Road side 1,201.29a 12 Road side 12.846 ab 13

Avpril Play ground 1,207.99a 4 Play ground 11.561 abc 44
Garden 1,246.48 a 70 Garden 12.301ab 73

Indoors 1,207.99a 54 Indoors 11.091 ¢ 55

Vacart lot 1,073.02b 23 Vacant lot 13.609a 23

Road side 1,159.72 ab 18 Road side 13.889a 18

November Play ground 1,294.93 a 54 Play ground 11.571 b 54
Garden 1,205.11 ab 57 Garden 12.930 ab 57

Indoors 1,296.08a 55 Indoors 11.571b 56

*Figures in same column followed by the same letters are not different (p<(0.05) using Duncan’s

multiple range test.
**Number of kindergartners.
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BiESo] i 182 EasY Jelyrh welA 4
A8 BERES WGRE Bt £ HA SR
—BE P,

el A e el grie AL 3 Fold HE 7
3l7F gl Ao w AA4T 4 Qloh. A/ BABRE
of THslw —ER KBS HREZ B3t BRY KR
SHEREY TS o 2ol RBMEY BEMFR, S B
BRI BiES BulEEriel Eng PalehE BEHE
(malpigian layer)s} #EJE (horny layer)®] F# 7}
FAYA L £ED EiEe) 4A Wkl FokAA =
B,

stol 4] & Bffilo] Wobd+F &Rl B
o} HEHE FolAZ, Mol Folxw ©& el
A xE Aol BHAAL, ERNA = A X EH
B9 golxnz Asdorn el delsloy Eg
el miEd el

G2l & A4 devs AL MWE Pk 2
lz, 2Ae] EEfehe BEL Fdue AL #E
T 4ol HRS ode Aoun AZ4Hd, oA
FiAREel & oA & FIESE A3 #od Qe
R —Fshgl oo FEW Ik RIPHE Bkl
W vl FEHE FEE 48 5 gleelst £,

2) 1Rt A4 v BT ¥xE 2 E@Es

4

do 84

i

9 BRfR.

YR 24 2 BHY 3/ EfHR BES
T EEHES EXE D EEEN BEL 14 4
tozlel YA Hirelgde).

4 #7ik-& Duncan’s multiple range test & =83
A2 2 FEBRS Table 9o HRshg ).

479 #HRAA BREN €A v HEHA AR
Byl 27 vhebvA dske z Bk BHGRE Mol
© BEEN REds, —~Bide HEe 290 ¥
eSS R 479 #EAAE Fe a4 =rin
B SRS EBET) Tldu BRAAH =vtn
EF YREY EBEHR 584

1R8] HRAAE HLEste) BfRdAE FRET
2% 24 F 2RA =z 5% HEEe Fd
v A4 potr B HRrErd Fixge g,
EHREhE KRt o o] #R 94 BEY BRS
~%shEe [EHEo] ¢l vhb,

b Ao s EBEstd Ed BERAA &4 =
€ #5Re Te v Aol A Holxt YRR EBE
8 Hy) &Eel e wwEw st Au aFR W
seiko]l £ Xk Kol AHSsEvl o4 B
BEY ¢ 9A4 Aol ohdA 44

=3 489 HRANA BAKREA BF Jebd —
B glv B B9 AkEe BEHAGE 5=
Heyol Avk Es] ol A2 gecte AE FHEREA s
St



Vol. 12, No. 1(1988)

11

Table 10. Correlation coefficients between Rohrer’s Index and total clothing weight and motor abiliy.

Season | Sex Tota clothing weight Motor ability
April M —0. 29%* -0.15%
F ~0.03 ~0.23%*
November M —0.06 -0.05
F —0.03 ~0.09
<01 *p<0.05  **p<0.01

Table 11. Significant differences between preferences for meats or vegetables and total clothing weight,
and motor ability. (by Duncan’s multiple range test)

w Total clothing weight(g/m?) Motor ability (score)
Source
Seas\ Food Mean n** Food Mean n
April Meat 1,228.72a% 131 Meat 11.754a 131
Vegetable 1,217.992a 65 Vegetable 12.107a 65
November Meat 1,260.89a 169 Meat 12.450 a 169
Vegetable 1,190.092 41 Vegetable 12.753 2 41

*Figures in same column followed by the same letters are not different(p<0.05) using Duncan’s

multiple range test
#**Number of kindergartners
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ERAALE FRE 2 EEEHAY WA FERE
o] BESA GotA, FEFBPL AL Al &3t &
g € ¢+ 9k 4% @ 27188 Ad AR
+ FHQ FEEAE et éﬂl-"] A 2 2R
o &3 ATAAE AL Wsior & Al 4FA
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Table 11¢] 2R3 whelzte] HEAQ £ A v
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Table 12. Significant differences between frequency of taking meat and total clothing weight, and motor

ability (by Duncan’s multiple range test)

w Total clothing weight(g/m?2) Motor ability (score)
Source :
Season Frequency Mean n¥* Frequency Mean ‘ n
Every day 1,290, 44 a* 35 Every day 11.13b 35
5~7 times/week 1,183.75a 30 5~7 times/week 12.32 ab 30
April 2~4 times/week 1,216.04 a 73 2~4 times/week 11.88b 75
1time /week 1,196.07 a 28 1time /week 11.82b 28
<1~3 times/month 1,219.67 a 24 [<1~3times/month 13.31a 2
Every day 1,206. 66 ab 31 Every day 11.56 ¢ 131
5~7 times/week 1,321.60a 39 5~7 times/week 11.68¢ © 39
November 2~4 times/week 1,300.062a 70 2~4 times/week 12.17bc 71
1 time/week 1,13L.00b 36 1 time/week 13.17b b36
<1~3times/month 1,182.02 ab 27 {<1~3times/month 14.44a Coo7

*Figures in same column followed by the same letters are not different (p<0.05) using Duncan’s

multiple range test
**Number of kindergartners

Table 13, Multiple regression equation between motor ability and various parameters

] Regression equation

April y=18. 810%**—0, 002** X T-C- W —3. 108*** X R 1
November y=13. 673%¥* —0_ 003*** X T+ C-W +0, 212* X p- hour
*p<0.05  *¥p<0.01  ***p<0. 001

T-C-W: Total clothing weight
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