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[Purpose] The present study attempted to verify the effectiveness of an early childhood physical

health improvement program (subsequently in the present study, KICCE Early Childhood Health

Improvement Program) developed in Korea by modifying and improving the Mission-X: Train Like an
Astronaut program developed by NASA to be suitable for children of ages 4 and 5. [Methods] The
subjects in the study were 679 children at 7 facilities in Seongnam city, Osan city, and Yongin city, of

which 4 were daycares and 3 were kindergartens. The participant group consisted of 339 children, and

the control group consisted of 340 children. The program consisted of total 24 activities 3 times a week

over 8 weeks, of which 8 activities were related to nutrition and 16 activities were related to physical

activity, and in the 9th and 10th weeks, the 16 physical activities were reconfigured and performed 3

times a week. Physical parameters and related fitness parameters were measured before and after the

program, and an ANCOVA analysis was performed in which descriptive statistics and scores before the

program were the covariate variables. [Results] The results show that first, growth statuses of

participant children were in the upper middle section of the distribution, and second, of the 6 fitness

developments, flexibility, balance, and quickness were improved, and in most areas, boys and
below-normal-BMI group showed beneficial effects. [Conclusion] Thus, KICCE Early Childhood Health
Improvement Program is conclusively proven to be effective for early-childhood physical development.
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Table 1. Characteristic subjects N (%)
Variables I C
Total 339(50.0) 340(50.0)

Age
4years 166(49.0) 193(56.8)
Syears 173(51.0) 147(43.2)
Gender
Boy 182(53.7) 201(59.1)
Girl 157(46.3) 139(43.6)
BMI
Subnormality 22(6.5) 19(5.6)
Overweight 317(93.5) 321(94.4)
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Table 2. List of measurement

27

Variables

Body

on Height, Weight

Physical

fitness  Flexibility, Balance, Agility, Quickness

- Muscle strength(Upper body, Lower body),

(HM-002, Body COM, Seoul, South Korea
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Table 3. Change of body composition (Mean+SD) Table 4. Adjusted means of BMI Mean (SE)
Vaidbles B.C Pre Post BMI
araples . . _ _
0=327) Cm=313) I(n=306) C(n=299) Variables 1(n=296) Cn=282) F
H(cm) 111 110214580 112 11 M (SE) M (SE)
(cm) 111024567 11021£5.80 112.56£5.77 111.98+5.89 Total 15.69(0.06) 1578006) 125
Wikg) 19.68:2.77 19.61:2.98 19.8742.87 19.96+3.34 Ago
Age dyears 15.69(0.08) 1570(0.08)  0.01
H(em) 107.71+438 107.48+4.80 10925+4.83 109.0744.78 éye;rs 15.69(0.08) 15.88009)  2.11
ender
4years
years W(kg) 18674239 1891268 1884249 19.04+2.84 Boy 15.670.08) SS018) 268
soeapy T 11415493 TI3BIES00 11564478 115786497 Girl 15.70(0.08) 15.66(009) 0.2
ears
Y Wike) 2163277 2054312 2083287 21.16:3.56 BMI
Gender Subnormality  15.25(0.06) 15390.06) 236
Overweight  17.80(0.19) 17.630.18) 038

B H(cm) 110.84+£5.60 110.18+5.91 112.60+5.60 112.29+6.08

0

Y W(keg) 19.6242.75 19.5742.92 19.86+2.90 20.17+3.52
H(cm) 111.2345.75 110.26+5.66 112.51+5.98 111.55+5.60

W(ke) 19.74+2.80 19.67+3.08 19.87+2.85 19.67+3.05

BMI
Subnor H(cm) 110.76£5.54 109.85+5.75 112.23+5.66 111.8145.92
mality W(kg) 18994223 18744218 19258223 19.36:2.92
Over- H(cm) 112324613 111.68+5.82 1143046.12 112.8245.70
weight W(kg) 23.0843.08 23.1743.16 23.16+3.62 22.76+3.76

Note: The BMI subgroup includes 23 low birth weight
children.

TTenARTH dEdE AR EE, 449
frob= 1.54cm, A4 Jd frol= 1.59
] 5%%14 A5 #Fo Ad frerk 1.51
xﬂ @‘Er fole 1.97am=z ARl wl&) A3l
wolo] 79 3] et frofrt 1.76cm, &

%j% %0}7} 2.11em2 Ao vlal] o Zlow ofole]
Ao e o] A Folrl 1.28m, B4 A frobrt
1.29cn2z AR 273 w2 o AAske] dolSo] oo}
o vlgl 717} ] & AR Uyt BMIERE 3%
ojgte] A% Fo] A& Fole 1.47cm, EA e fo}
£ 1.96cn o A, FAFQ A Foq Hdo
1.98cm, B4 Fto] 1.14em ¥ A%ste] 'KICCE
op7] AT T2 A Fd frolEo] < 3
g Abolo] 1-2em = AT A& & 4 AT

frole] BERAE %04 At fob= 0.19ks, B4 A

o frol= 0.35kee] EFAVE S/t AR HEE

o r.,Q»—*

Note: The BMI subgroup includes 23 low birth weight
children.

4419 AL o Aot Solrt 0.17kg, BA At Fol=

0.13ke S718laaL, 5419 4% Zof e frol= 0.80
kgo] BA7} 7 vhd | B Jd fole 0.62kg

7k, AR e dolo] 2% o I fole
0.24kg, B4 At fol= 0.60kee] EFAZE Z7H19A
1, ool Fo] Fho] 0.13ks T8t 2, B4 A
ofofe] A= AFE S Al AR Y] FAIe Aol 7t
ot w3 BMIEE AgEd, #4359 4% B4
A frote] FFA7F vvskAl 1H4:(-0.41ke) g A=
AJetae B olstel &she froh(Fe He 0.26
kg, A A 0.62kg) &} HA 5] Fof ko &3}
f10.08kg) = &3 718ttt

rr

BMI

Zg 7Y Fo] oo wE BMIY zpo|S A H7)
Aote] Abd A4E FHFOR BAStL o Ay
B4 Aol 24" Hite AolE Fold] Hgit
((Table 4) #&=x). 78 A4 AA J9S ez 4
Al A= BMIS freulgt Aol7t gle Aoz

UebsthH(#=1.25, p).05). =3 AY4A F=.01,
.05 BAl F=2.11, p).05), AE(dol F=2.68,
p.05: 9o} =12, p).05) & BMIS A4 2 34
= A(FA ol F=2.36, p).05: IAF F=.38,
p.05)ME 2203 o] g5 AR HESLS of, 3
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Table 5. Adjusted means of body muscle strength (Upper

Table 6. Adjusted means of muscle strength(Lower body)

body) Mean (SE) Mean (SE)
Muscle strength(Upper body) Muscle strength(Lower body)
Variables 1(n=278) C(n=267) F Variables 1(n=275) C(n=268) F
M (SE) M (SE) M (SE) M (SE)
Total 2.75(0.04) 2.72(0.04) 0.27 Total 3.55(0.05) 3.46(0.05) 1.60
Age Age
4years 2.39(0.06) 2.56(0.06) 421* 4years 3.36(0.07) 3.29(0.06) 0.50
Syears 2.75(0.04) 2.72(0.04) 0.14 Syears 2.75(0.04) 2.72(0.04) 0.27
Gender Gender
Boy 2.77(0.06) 2.71(0.06) 0.42 Boy 3.55(0.07) 3.45(0.07) 1.10
Girl 2.75(0.04) 2.72(0.04) 0.27 Girl 2.75(0.04) 2.72(0.04) 0.27
BMI BMI
Subnormality 2.78(0.05) 2.78(0.05) 0.00 Subnormality 3.54(0.05) 3.50(0.05) 0.27
Overweight 2.65(0.13) 2.46(0.12) 121 Overweight 3.64(0.13) 3.32(0.12) 3.52
Note: The BMI subgroup includes 23 low birth weight Note: The BMI subgroup includes 23 low birth weight
children. children.
* p<.05
o Ay B4 Ao 2 E FioA BF fon|d (M=2.56)°] Fod Jet(M=2.39) Bt} Fon|sA =
o7} Q= Aoz ettt & Ao2 etk (#=4.21, p(.05). 184 54 H
Selld e fFefnlg 2fol7h JATH =14, p).05).
A 2
StAl 23
frobel A 2 A obFol wek 1 A )
A Jebgor, 3 & o Aze HAXE fobe] shA 2E T A 283} u}>‘<¥7}x]§ 7 o}
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=1.60,
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Table 7. Adjusted means of flexibility Mean (SE) Table 8. Adjusted means of balance Mean (SE)
Flexibility Balance
Variables 1(n=280) C(n=269) F Variables 1(n=278) C(n=267) F
M (SE) M (SE) M (SE) M (SE)
Total 8.56(0.21) 7.90(0.21) 4.76* Total 1.47(0.04) 1.30(0.04) 8.68%*
Age Age
4years 8.42(0.31) 7.94(0.28) 1.31 4years 1.32(0.05) 1.12(0.05) 7.40%*
Syears 8.73(0.29) 7.79(0.33) 4.55% Syears 1.60(0.05) 1.52(0.06) 1.02
Gender Gender
Boy 8.13(0.30) 7.27(0.29) 4.18* Boy 1.44(0.05) 1.25(0.05) 0.18*
Girl 9.08(0.29) 8.73(0.32) 0.65 Girl 1.50(0.06) 1.37(0.06) 2.32
BMI BMI
Subnormality 8.45(0.23) 7.69(0.23) 5.46* Subnormality 1.48(0.04) 1.33(0.04) 6.28*
Overweight 9.18(0.57) 8.79(0.52) 0.26 Overweight 1.38(0.10) 1.19(0.09) 1.98
Note: The BMI subgroup includes 23 low birth weight Note: The BMI subgroup includes 23 low birth weight
children. children.
* p{.05 * pC.05, ** p{.01
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Table 9. Adjusted means of agility Mean (SE) Table 10. Adjusted means of quickness Mean (SE)
Agility Quickness
Variables I(n=274) C(n=260) F Variables 1(n=277) C(n=267) F
M (SE) M (SE) M (SE) M (SE)
Total 10.69(0.09) 10.83(0.09) 1.17 Total 96.95(0.96) 92.92(0.98) 8.46%**
Age Age
4years 11.45(0.14) 11.43(0.13) 0.18 4years 90.27(1.38) 85.70(1.25) 6.00*
Syears 10.08(0.11) 10.11(0.12) 0.03 Syears 102.82(1.26) 101.73(1.45) 0.32
Gender Gender
Boy 10.29(0.11) 10.72(0.11) 7.12%%* Boy 99.43(1.41) 95.55(1.37) 3.90*
Girl 11.13(0.14) 10.98(0.15) 0.58 Girl 3.95(1.29) 89.72(1.39) 4.95%
BMI BMI
Subnormality 10.65(0.10) 10.75(0.10) 0.50 Subnormality 97.22(1.05) 93.09(1.09) 7.43%*
Overweight 10.89(0.25) 11.20(0.24) 0.78 Overweight 95.65(2.52) 92.19(2.32) 1.02
Note: The BMI subgroup includes 23 low birth weight Note: The BMI subgroup includes 23 low birth weight
children. children.
p<.01 * p(.05, ** p(.01
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Appendix 1. Weekly activity schedule
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