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The Effects of Rope Jumping and Swiss Ball Exercise on Young Children’s Bone Formation
Markers. Kim, Tae-Un, Lee, kyung-hee*, Jeon, Jae-Young and Jeong, Seong-in. Department of Physical
Education, Pusan National University, Busan 609-735, Korea - The purpose of this study was to elucidate
the effects of 12 weeks rope jumping and Swiss ball exercise (55 to 75% HRR: 3 times a week) on
body composition and bone formation markers in young children. Forty eight participants were div-
ided into two groups, the exercise group (n=24) and the control group (n=24). All items were assesed
before and after exercise program. The results of this study are as follows; 1. Body composition: In
the comparison of mean changes before and after exercise program execution on body composiion
within each group, the exercise group showed significant increases in height, weight, fat mass and
%fat. The control group showed significant increases in all items. The interaction effect between
groups and time didn’t appear a significant difference. 2. Osteocalcin: In the comparison of mean
changes before and after exercise program execution in osteocalcin within each group, the exercise
group didn’t appear a significant change and the control group were significantly decreased in girl
children. The interaction effect between groups and time didn’t appear a significant difference. 3.
Alkaline phosphatase: In the comparison of mean changes before and after exercise program in
Alkaline phosphatase within each group didn't appear a significant difference in exercise group and
control group. The interaction effect between groups and time showed a significant difference. In con-
clusion, for young children in the stage of the formation of bone mineral contents, rope jumping and
Swiss ball exercise are postive effect in promoting their growth and bone health, but osteocalcin con-
centration did not changes. Thus, further research is required to consider intensity and duration of
exercise on bone formation markers of young children’s.
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Table 1. Physical characteristics of subjects in each group

Group n Age (yr) Height (cm) Weight (kg)
G Man(n=12) 6.43:0.63 116.35+2.53 21.47+2.93
Woman(n=12) 6.52+0.73 117.53+4.76 22.03+3.48

G Man(n=13) 6.56£0.65 118.54+3.63 23.71+3.49
Woman(n=11) 6.39+0.35 111.96+3.58 19.33+2.14

Values are MeantStandard deviation.
EG; exercise group, CG; control group

Table 2. 12weeks rope-jumping and swiss ball exercise program
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Order Contents

Period Time Intensity

Warm-up Stretching

1-12 wk 5 min

Swiss ball (10 min)

Rope-jumping (25 min)

@ sitting balance
© airplane arms

55~64% HRR

® touchdown (15 ~W(5;§1:3 HO?OTZ{);Z?SE e 1-4 weeks or
@ right and left raise P & 11~12 RPE
(® swimmer’s stroke
©® egg beater
Main © heel taps 5-8 weeks .
, toe taps 35 min
exercise . (D~W)x2
© leg extensions .
@ baby bounces o 65~75% HRR
o id rope-jumping 5-12 weeks or
super Xics 13~15 RPE
@ back extensions
@ forward 9-12 weeks
~ 2
backward (D~B)~
@ side by side
Cool-down Stretching 1-12 wk 5 min
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Table 3. Changes of body shape, body composition in pre and post 12 weeks program
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easures ANOVA)QE

= T re m
BA3AT EAA RE %94 FEL 4=0.052 A

Variables Group Pre Post t F
Man 116.352.53 117.68+2.48 10.92%*
EG  Woman 117.53+4.76 118.87+5.02 8.47%
, Total 116.94+3.78 118.27+3.92 13.67%% G: 1358
Height (cm) T: 273.490
Man 118.54+3.63 119.74+3.97 6.70%** GxT- 758
CG  Woman 111.96+3.53 113.16+3.36 7.66%%* .
Total 115.53+4.86 116.73+4.93 -10.16***
Man 21.472.93 2258+3.15 9267+
EG  Woman 22.03+3.48 23.4313.57 -6.086***
Total 21.75+3.16 23.00+3.32 9.560+** G 0033
Weight (Kg) -~ T: 165.205
Man 23.71£3.49 24.8813.62 -8.239 GxT: 1.297
CG  Woman 19.33+2.14 20.23+2.07 -4.401*
Total 21.70+3.65 22.75+3.78 -8.594%**
Man 3.85+2.14 45142.33 4.772%
EG  Woman 4.54+1.80 5.80+1.92 7.610%*
Total 420+1.97 515219 7.8 G: 0337
Fat mass (Kg) - T: 63.644
Man 4.83+1.61 6.48+2.17 4.006 GxT: 1141
CG  Woman 3.84+1.77 4.62+1.65 4.706**
Total 4.38+1.72 5.63+2.13 -5.042%**
Man 17.24+6.88 19.23+7.12 3.579*
EG  Woman 20.13+4.59 24.3144.86 8.124 %
Total 18.69+5.90 21774219 7,074 G175
% fat (%) — T: 74438
Man 20.2045.17 25.5545.39 4472 GXT: 1.991
CG  Woman 19.35+6.45 22.38+5.83 4.863**
Total 19.81+5.68 24.10+5.70 -5.832%*
Values are MeantStandard deviation.
Slgmﬁcant difference within group in paired #test, : p<0.01, " : p<0.001
Slgnlflcant difference of interaction effect between group and time in 2-way repeated ANOVA, " : p<0.05, T p<0.001

EG: exercise group, CG: control group
G: group, T: time, GXT: interaction
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AA T Ay exH 74l W=
FwolA Hole A9 AP 10.34+5.63 ng/mlol A AFS
7.67+3.51 ng/ml= —2.67 ng/ml 743, oJole] 5 A
7 9.35+3.31 ng/mloll A AL$- 7.68+3.822 -1.67 ng/ml 743}
Aot frof gk Zpol 7k giglen, o] gAm=24)N = o
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Table 4. Changes of osteocalcin in pre and post 12 weeks pro-
gram (ng/ml)

Group Pre Post t p

Man (n=12) 10.3445.63 7.67+3.51 1.62 0.224
EG Woman (n=12) 9.35#3.31 7.68+3.82 129 0.133
Total (n=24) 9.84+454 7.67+359 2107 0.046

Man (n=13) 6.63t4.53 6.21£2.83 0419 0.683
CG Woman (n=11) 10.4446.55 6.63+2.65 227  0.046
Total (n=24) 8.37+5.75 641+2.69 2005 0.057

Values are Mean*Standard deviation.
EG: exercise group, CG: control group

Table 5. Results of two-way ANOVA test for changes in osteo-

calcin
Source SS df MS F P
Group 0257964 1 6257964 252704  0.000
Time 102983 1 102.983 8.459  0.006
GroupxTime 0251 1 0.251 0.021  0.886
Error 560.018 46 12.174

Table 6. Changes of alkaline phosphatase in pre and post 12
weeks program (ng/ml)

Group Pre Post t P

Man (n=12)  474.83186.04 508.00+111.15 1.77 0.602
EG Woman (n=12) 554.50+100.56 569.42+108.46 0.536 0.104
Total (n=24) 514.67+£100.16 538.71+111.89 1.46 0.159

Man (n=13)  560.15£89.80 518.15+109.16 1.70 0.114
CG Woman (n=11) 596.91+137.74 580.45+151.42 0.675 0.515
Total (n=24) 577.00+113.16 546.71+131.12 1.756 0.092

Values are MeantStandard deviation.
EG: exercise group, CG: control group

Table 7. Results of two-way ANOVA test for changes in alka-
line phosphatase

Source SS df MS F P
Group 29680.667 1  29680.667 1244237 0.000
Time 234375 1 234375 0069 0.795
GroupxTime 17712667 1 17712667 5181 0.028
Error 157254000 46 3418564

W3l EE ol A Fote] 9 AL 474.83+86.04 ng/mlol
A AF$508.004111.15 ng/mlZ 33.17 ng/ml Z7F8H L, oo}
9] 7% AbA 554.50+100.56 ng/mlol A AFF- 569.42+108.46 2

14.92 ng/ml S7FetAout &, of 25 Fo3 2pol= e
A G ET L dobe] A% AR 560.15£89.80 ng/mle]
A AFE 51815£109.16 ng/mlE -42 ng/ml 7481401, o
ofo] 7% AbA 596.91+137.74 ng/mloll A A}F- 580.45+151.42
-16.46 ng/ml A8t Fo8 Aol YA Gt
7t ZAAEAE D A71E Q08 AR
S AN A3 g T FoF 2] (p<0.001)7F YEReH,
A7) el o3 Apol7 WeA] sk, [atst A 713t
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