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Abstract

The purpose of this study is to obtain the effects on clothing weight in the health state of the
kindergartners.

So 1 divided 140 kindergartners into 3 groups. A not trained of light wearing in the control
group, B the semi-experimetnal group, C the experimental group.

In the field surveys conducted their monthly clothing weight and anthropometric-
measurements, physique index (obesity index) and motor-ability and rate of cold contraction
and of absence, Cornell Medical index from Jun, 1986 to Feb, 1987 in Seoul.

1) The experimental group was even less clothing than the control group in clothing weight
during the training period.

2) All the experimental group droped conspicuosly the rate of cold contraction and absence
during this period. '

3) After this training, the experimental group was better than semi-experimental group and
control group in motor-ability especially in standing broad jump, flexibility and tennis ball
throw, 25 meter dash.

4) But, I could not find the different of anthropometric-measureinents, physique-index about
this train.
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Table 1. Training program in clothing life of light wearing.
group Jun. Jul. Sep. Oct. Nov. Dec. Feb.
¥] Al ok (A) F44 Faa zAgH H&(FHE v gE AD)
(control group)
AP A=H(B) CeAYSaA A cab DA S B(140g - HeFAA AR
(semi-experimental oz %3 ~150 g} o] WA &
group) -7 A & B(370g - A FASHA
~400g) o 2 A %
Al zhoj gk 2h4 (10%) Al zho] gf
(5~10%) 7t £
AR A HCO) <Al &5 (140~150 ) - Abe], ¥, MY 5& el (Ao 40~50 He g oA
(experimental group) | <22 %4 % ) 718 A FEog
ol g AR (FE - SHA AFEE YEF A AT FEB XA
gzso) 4o, & g= e Fa% Y, A%F
2, B s A%
7t G Al F=2
LEA L)
AR ggta A 2o g7t 4 (30~40%) A zolgk 7t
(40~50%) (20~30%)
Table 2. Living conditions by subjects
Charateristics A B c
Boys 28 26 26
SeX : Girls (numbers) 20 18 22
Boys 68.2 5.7 694 5.7 68.2 6.7
Age : Girs (months) 69.5 4.3 676 5.7 674 62
Father’s age (yrs) 40.5 6.6 38.2 6.7 376 6.5
Mother’s age (yrs) 346 5.6 33,6 5.7 352 59
Grand parents (%) 16.6 22.2 12.5
Family size (person munber) 54 1.5 49 13 50 13
Ineome (1000 won) 6.778 6.276 7.688
Housing apartment 10.8 28.5 37.7
Others (%) 89.1 71.4 62.2
II. HRFE =3HA FAs e 1 JFL Table 2,33 2}, 9]
BERES 5495 ek
1. BENS
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Table 3. Records of daily living habits by subjects

Charateristics g A B c
Play time : Indoor 3.2 1.48 3.5 1.38 3.8 1.43
Outdoor (hrs) 24 137 3.1 1.28 1.9 1.38
Sleep time (hrs) 10.3 11.7 10.3
Sports : (%) 3.2 2.8 4.5
lHow to go to 10.7 18.2 125
kindergarten on foot
by car (%) 89.3 81.8. 89.5
Incidence Index (%) 149 155 14.6
History of iliness (%) 25.00 31.11 2514
Table 4. Environmental conditions
T out,
indoor Outdoor Indoor
group A B C
rcjt;;/érnot; Temp- Humi-  Air- Temp- Humi-  Air- Tamp- Huml-  Air- Temp- Humii- air-
condi- [erature dity velocity | erature dity velocity erature dity velocity erature dity velocity
date®"™ (C) (%) (mfsec) | (C) (%) (mJsec) (C) (%) (mfsec)  (C) (%) (m/sec)
Jun, 15 28.5 63.0 0.12 27.0 53.0 0.01 28.0 540 0.03 250 545 0.04
Jul, 15 30.5 72.1 0.25 280 69.0 0.09 260 55.0 0.06 28.0 77.0 0.12
Sep, 5 25.5 70.8 0.34 26.5 67.0 0.2 260 75.0 0.25 25.5 74.2 0.14
Oct, 6 21.0 86.5 0.56 23.5 82.5 0.6 240 82,0 0.07 25.2 740 0.20
Nov, 5 8.5 650 1.23 23.5 73.0 049 212 71.0 0.20 220 640 025
Dec. 8 3.0 49.0 270 21.0 440 031 19.0 505 0.22 18.5 57.5 0.26
Feb. 8 20 780 075 20.5 82.0 0.05 17.0 89.0 0.2 17.5 740 005
23 FKAKES IBP (Irnternation Biological Pro- 3) EEER
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@ Rohrer Index: W/H3x10™

® Kaup Index: W/H?

® % Fat: 0.747xM.S.T* +16.21
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Table 5. Significant differences of clothing weight between before and after the training in Ight wearing by group and

sex (by two way ANOVA Test)

Clothi X Group Month
oting w
& Sex Jun. Jul. Sep. Oct. Nov. Dec. Fed.

Total (Outdoor) group 1.54 5.78%* 9.81%%x 4.57* 14.24% %% 10.57%%*x* 17.47%%*
sex 13.46%%* 11.55%%* 0.61 3.90* 0.02 0.87 3.68

Total (indoor) group 1.11 21.64%%% 27 44%%% 23 33%k%x 1] GE¥** 25.02%* 1.58%*
sex 1.11 2.45 3.36% 3.29* 2.36* 9.36%* 1.58

Under wear group 1.97 3.97* 21.23%** 7.45%% 3.65% 3.44& 7.62% %%
sex 1.06 0.28 6.06%* 3.08* 1.77 0.37 2.93

* P<0.05 **P=< 0,01, *** P <0.001
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Fig. 2. Monthly changes of total clothing weight in each group. (Outdoors)
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Fig. 3. Monthly changes of total clorhing weight in each group. {indoors)
Table 6. The comparison of average clothing weight between each 3 group
(unit : %)
Sex Groups Total-outdoor Total-indoor Upper-wear Lower-wear  Outer-wear Under-wear
Boys A 100 100 100 100 100 100
B 96.8 86.8 93.7 98.8 94.9 97.7
C 80.3 61.3 751 85.9 719 85.5
Girls A 100 100 100 100 100 100
B 101.0 90.5 99.4 96.4 1023 99.5
c 89.6 70.0 87.2 92.6 88.2 91.2
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sew 2494

2e ER MEREAAL 10%7342F of o3 HXKR WL 27h A7) AL AW BE
< veblth olo Zo] EKIik HRE 4 Aol o pRsts AX s, =<l HKIEl HRES
BRIt kKRG & olF& BR/F AR o A= A 244 + v s A



Vol. 13, No. 1 (1989)

.« o .
Girls
e
. )
4.5 L. & A o Y L
cold o :B .
T -1 ] -]
4.0L ®:C
———————————— [ S . ---_—_—--—--—-_-1
l ®
hot ®
3.53 °
1 1 i S i 1 1 1
550 °
Boys .
>
) ® A
5] £.0 L
>
[ o :B
2 . b
b e :C
5
2 451 ¢ o
£
5 cold 0 o 3
5 T L J
400 _ _ . e ]
) ° o
hot
3.5
o
3.0 .
1 1 1 1 J i 1
Jun.  ful, Aug. Sep. Qct. Nov, Dec. jan, Feb.
month
Fig. 4. Comparison of thermal sensation in each group,
2) HEEE oA E o E FEKEL Hsiglon MinFEL

Fig. 4+ £ A5 Z2REE b Aol

T BIFRAETAAN ERERC] »l2 DR FK
&o] HUgolE £73x B, kR =F #AHEE =4
o 53 BRSO AgAdelA 10,11, 12 o A%
ol AdAsideh, Wb RS H4E HRETS HELR
o) AANA Elo] 2% TR WAL vEbiAl G
ke,

Bhol 219 + e HRED BERE AT A
}24 Bt

2. BBy W BRI B Raileg

1) i
Fig. 5+ SEHE f#4el A5 #MbLE vebd Reiny,
Table 72 FRIR Akl o] MULEE el A



10

REREEER

17 e C

Upper-arm
circumference (cm)

15

Girls o

I
L
@ >

Chest

circumference {(cm)

Weight (kg)

Height (cm)

-

J}‘:l/lllLlllll

Mar.  jup, Sep. Dec.

month

Fiz. 5. Monthly changes of anthropometric measurements in each group. (O‘O National Anthropometric Survey in

Korea, 1986)

olc},

£Eel 2= ANOVAR 4rslgls SEEe] A=
2 Duncan’s Multiple Range test® 3lgt), =38 o
At RERER oidolol s dlFol gfdse] Bk
F7F dAolA], FElel 9 AAAF Fetsts] sl 86
A5 ERRSML AP o3 ASBRHIMES 8 A48
o BA3dt,

o~

el AREMbE 28 o] RRBAES A3
o R AFe 2olw Yo KEMS HREQ 2
= Usleh ont FEel AIEMEel A BRY A4S Ay
Adel wlmAlknct Aol woke), ikRTRS 84
BEBAME FRAAY B, &#F 25 £EM F8H
 #27F Al 2y A3 BR A 49y
grol WlmAgtic HRe @miel fokh ¥d kRe



Vol. 13, No. 1 (1989) 11

Table 7. Significant differences on changes of anthropomertric measurements between before and after the training
in light wearing each group {by Duncan’s Multiple Range Test)

Boys Girls
h i -
e A B C  F-Value A B C  F-Value
Height (cm) 4.24 5.52 7.25 11.2%%x 358 4.94 2.85 6.03%**
al a b® b a o
Weight {kg) 2.68 1.71 2.13 2.49 1.58 1.70 2.14 0.57
a a a a a a

Chest-circumference (cm) 1.24 0.95 113 1.61 2.33 0.05 1.14 1.74
a a a a a a

Upper-arm cireumfeernce{cm) 0.06 0.79 0.04 1.98 0.08 0.79 0.06 1.35
a a a a a a

* P<0.05, ** P <0.01, *** P <0001
1,2 in same column followed by the same letters ar not different (P <0.05) using Duncn’s Multiple Range test.

Table 8. Signifcant differences on growth rate between before and after the training in light wearing in each group
using rohrer index, % fat,.body mass index (BIM), and kaup index (by Duncan’s Multiple Range Test)

sex Boys Girls
group

Obesity Indices A B C F—Value A B C F—Value

Rohrer Index 0.04 0.06 0.04 0.03 0.13 0.06 0.06 3.13
al a a a a a

% Fat 0.63 0.56 0.36 1.02 —0.,52 080 —0.027 0.74
a a a a a a

BMI 1.26 —0.62 1.15 6.41*%* 009 -0.27 1.12 4.32%
a b® a a a b

Kaup Index 1.04 -0.23 0.92 4.29%*% 128 0.28 1.02 3.32
a b a a a a

*P <0.05, **P < 0,01, ***P < 0.001
1,2 in same column followed by the same letters are not different (P < 0.05) using Duncan’s Multipe Range test.
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eholdhzl e ofgoh, vt BRe AL AdA gl o} AAH ) 44-E Vel oy kRE °‘f4*431h A

SR el U591 H505 S 710 444 2 ¥ 4 Gch 28 TAGULAANE TIHEAE o
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Fig. 6. Monthly changes of obesity index in each group.
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Table 9. Significant differences on motor ability before and after the jraining in light wearing by group and sex.
(by Twe way ANOVA test)

. . . One-
Motor ability 2Smeter  Standing Tennis Trunk Flexed R . One-leg
Group sex dash broad jump ball throw  extension leg-sit-up m:r:t:gd Hanging beam balance
group 4,83% 19.44%%* 8.38%* 37.03%%* 5.14%* 1.53 4.60% 0.58
sex 0.88 1.58 6.75%% 0.6 0.06 0.98 0.08 0.17
*P < 0.05, ¥*P < 0.01, **+P < 0,001
T-Score —
e :A e A
10 L L
Boys @ :B Girls 0 :B )
@ :C ® C
8 L L
> ¢ B
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<
.g 4 L p
£
B -]
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Fig. 7-1. Monthly changes amount of the motor ability in each group.

HlRT ESRES S FHBHE 002 FF PR F
o 9 Aewstaro R § Aol

Fig. 94 £EM-L wlol® 7], 73071, dA7], &4
A7), sige el ARBayel #o A=A, HEe

=3 FEBEElA f8Grm L] MR skt
2 Brhsstebe E galsgioh

3. BEWEEHSE & MERIMDR

1) ErpaEH

Table 9+ E@EE o2 BRI MRE U3t
22t EERehe TR (T-Score) & two-way
ANOVAZ 4r#rdt ZAstelch, Fig. 7-12 E@hher ol
BE 8{LES B FEsle] REM JehdA o2 #EK

A 7ol HBEgel ot lREUe ola @ A3
£ E55HL Bt o dTeke Hol HREe
XA G AT HRYPIE Ao, el Sl e
ol A3Hhe AHololsl £ ATl AE B - & T4
so] MEIBHI%S) ERREHE $H5HE Aol By



14 HEKEE g

14

>
°

T-score .

Girls
12 Boys Q

0 = >

@
O w
® o

10 | L

=)}
T
T

standing broad jump

10 | L

4 - ' .
2 L R
0 i L 1 € 2 2

Jul, Sep. Nov, Jul, Sep. Nov,

25.meter dash

month

Fig. 7-2. Monthly changes amount of the motor ability in each group. (by 25 meter dash. standing brood jump)}

Ao g Wol B TEat] B4}, ERE/A ES B4 A F o Falo] s Ay
Mgl AREMLE (Fig. 7-1)2 6AolA 10A74 & Foll vebde sloz Azeich, S£EM E@iehe
A o] A&y 108004 1188 Aol B 4«6 25 Al = 10A, 1A AR® &7} AA4sdx FEA

Aol dAstA wodoh, @ebd R E AgAR, FAYA=e] vzt P4t Boke}
— 26— '



Vol. 13, No. 1 (1989) 15

% 1289 E@pggh A7 238 1R 24 Aetect vlmyche] AASA Wakehe AL HEHA
sigled ol mERRel Ykttt FEHREC & o A7} ohdrt AlgslEE o2 ALH WERIL
Aoz Ausnz 1289 Eéph Jrte & AT 4 g 5}e,

&l A At 22 EEEH e 4ot 1

T-score

e : A ® A
10 Boys o :B Girls O :B
] @ :C ® :C

tennis ball throw

trunk extension

Jul, Sep. Nov, Jul, Sep. Nov,

month

Fig. 7-3. Monthly changes amount of the motor ability in each group. {by trunk extension tennis ball throw)
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Table 10. Significant differences on changes of mortor ability between before and after the training light wearing

in each group (by Duncan’s Multiple Range test) (T-Soore)
Sex
Boys Girls
Motor ability A B C F-Value A B C F-Value
Special agility :
25 meter- 5.29 7.81 9.45 4.6% 3.29 7.46 9.77 3.86%*
ash 0@ a® a b a a
Standing bro- 8.85 7.87 13.37 19.44%** 6.36 6.68 9.33 5.20%%*
ad jump b b a b b a
Coordination :
Tennis-ball 412 6.48 10.99 8.34%%* 4.80 1.99 5.15 3.84*
throw b ab a a b a
Flexibility :
Trunk- —3.84 9.28 7.22 7.03%%x* -2.99 4.87 26.29 18.56%%*
extension c a b c b a
Muscular-
endurance :
Flexed-legsit- 4.93 8.18 5.49 2.86 6.86 9.51 10.83 1.33
up b a b a a a
One-minuted 0.64 1.98 5.33 1.53 0.59 227 —0.64 0.74
running b a a a a a
Hanging —-0.32 6.13 4,23 3.07* 5.80 —0.35 5.52 2.72
b a a a a a
Balance
One-log beam 5.35 9.12 4.36 1.65 1.25 10.05 7.10 2.25
balance a a a a a a

*P < 0,05, **P < 0.01, ***P < 0,001

1,2,8, in same columm followed by the same letters are not different (P < 0,05) using Duncan’s Multiple Range test
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Table 11. Monthly rate of cold contraction in each group (by Duncan’s Multiple Range test)
(rate per 1,000 pupilday)

Sex
Boys Girls
A B C F-Value A B C F-Value
Months
May 0.558 0.328 0.538 1.64 0.618 0.426 0.338 0.98
al a a a a a
Oct. 0.251 0.037 0.040 3.29* 0.315 0.116 0.285 1.64
a b® b a a a
Nov. 0.285 0.000 0.040 4.49%* 0.210 0.060 0.071 1.18
a b b a a a
Dec. 0.460 0.010 0.030 5.94%%* 0.250 0.001 0.01 5.03 k%%
a b b a b b

*P < 0,05, #*P <001, ***P= 0.001
1,2, in same column fotlowed by the same letters are not different (P < 0,05) using Duncna’s Multiple Range test.

Table 12. The effects of the training in light wearing on CMI in each group (by T-test)

Sex
Boys Girls
Symptoms A B C A B C
Digestive-system-disease :
pre 56.1 573 58.0 65.1 516 551
post 51.2 52.6 48.3 51.7 48.7 51.1
t-test 1.18 2.66 3.08%* 1.46 1.10 1.20
Respiratory system-disease :
pre 63.6 61.4 66.7 61.7 69.5 68.0
post 62.1 47.2 43.2 68.1 514 50.8
t-test 1.62 5.28%* 5.69** 1.42 2.77* 2.38%
Psychic complaint :
poe 48.1 45.8 39.3 48.4 42.7 427
post 48.7 48.6 40.5 45.1 40.1 437
t-test 0.72 1.27 0.27 1.28 0.78 0.22
Skin-disease
pre 38.3 36.4 37.5 37.5 356 343
port 30.2 34.5 31.2 33.6 39.6 37.4
t-test 2.24 1.79 0.77 1.26 1.04 1.10

*P< 0,05 ***#P =001
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Fig. 8. Monthly changes of the rate of absence in each group from kindergartners.
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