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Abstract

Purpose: This study was to investigate the effect of a 12-week plyometric training on body composition, physical
fitness and bone mineral density in obese male adolescents. Method: Twenty adolescent boys who are obese were
randomly assigned to a control group (CON, n=10) or plyometic exercise group (EXE, n=10). The EXE group was
performed 3 times per week for 12 weeks. The body composition, physical fitness, and bone mineral density were
measured before and after the 12 weeks intervention. Results: The results of this study were as follows: i) In EXE
group, the fat mass was significantly decreased between pre and post, whereas the difference of the body weight, B
MI, and LBM were not significant. ii) Among the physical fitness factors, grip strength, muscular endurance, and 2
Om shuttle running were significantly improved but flexibility did not show any significant difference. iii) The bon
e mineral density was significantly improved between pre and post in EXE group. Conclusion: These results sugg
ested that plyometric training for 12 weeks may be effective in improving body composition, physical fitness, and
bone mineral density in obese adolescents. Further implications were discussed.
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1. Introduction
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2. Methods
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Table 2: Plyometric Exercise Training Program

Duration Frequency Contents Intensity Time

Step ladder(2set)

Skipping(8x2set) 45~55%HRmax
1-4 Weeks Alternate leg bound(8x2set) or
Double leg box bound(8x2set) RPE 9~11
Side hop(8x2set)

Step ladder(3set)
Skipping(10x3set)

~ 0,
Running bound jump(10x3set) 55~65%HRmax Warm-up (5min)
5-8 Weeks or . .
Main exercise
3 Days per a week Double leg box bound(10x3set) RPE 12~15 (35min)
Side hop(10x3set) Cool-down (5min)
Squat jump(10x3set)
Step ladder(5set)
Skipping(12x3set)
70~80%HRmax

Depth jump(12x3set)
9-12 Weeks . or
Side hop(12x3set) RPE 13~18
Tuck jump(12x3set)

Split squat jump(12x3set)

2.3. Measurement Variables and Methods

1) Body Composition

MH|Z=A ZHL InBody J10(Biospace Co, Korea)e 0| 2310 £ H Z|A 4A|7t0|Ato] B = AE|E SX|ot = A
AlSHUCH CHE A= O §0| ZHH2| F£H0 2 E WO SHE 2|0 S2t7t &0 5F 82 H1 Ald2 HE
LA SR SEO|IAHL B =F L2 SHA| Y0 12 Y MM E |AIBLES StRACE

2) Health
M aod 582 dd stuMs AZF0M 22| 0|81 A= AL M= H7Hphysical activity promotion
system; PAPS) 2812 M ESIRUCL M FH2 28, 2X[78, R4, dHXFHE S sA|of| =28 5
SHRACH e SPHH2 ARXe| M=o 30| 5om HE|7|E A 7|£2 001X CHRIE 7| &5l 52
ot BAS Fot 2 WEESID 22 7|52 QYSHAUCE 282 CIX|E LA (TKK-5401)8 &-&35}0f 22| EH=&H 5t
[, ZX 7Y £F S ot ASYoLSE7|= HEO HEt 82 il & Z4 =71 90. £ /XIS ZEfoM EXX}
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3) Bone Density
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2 7|23t 5822 WHO(world health organization)
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(SD)Z **%a Ot 2 & BQIE9| AMH ZHZH0| T3t Kolmogorov Smirnov TestE MA|sH0] A HEE &olst
, & T 7 HslEF X10| HB2 independent t-test, 2T L BSHE paired t-testS M A|SHRILE oM SAHE Fo|

3.1. Body Composition

1252to| Z20|HEE E&f0|d S = MA|=d Bl oigh AAE-Ate 58g & & T 2t B[ Z3HE <Table
3>, <Table 4>2 ZHCt TETH LY A[7|0f L2 HHO| A, 2SS T2 T, BMI, MX| Y2 A gHof| H|5tY 37t £=
dadte 73%% '—}EH-H oL, A4H °°I b= LIEFLEX] QEQUTE MA|L2 2SEEO| AT £ 24.87+5.850( A
2otA2H AN FOXE LIEILHACHp<.01). HE 2 N z=de 25 S o= Hot &
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Table 3: Changes of Body Composition in Pre vs Post (Mean+SD)
Variable Group Pre Post t p
CON 82.43+10.29 83.81+10.56 1.320 223
Body weight(kg)
EXE 86.85+8.94 86.96:10.51 -.108 917
CON 28.17+2.91 27.79+2.87 .595 .568
BMI(kg/m?2)
EXE 28.38+2.71 27.93+3.03 1.459 .183
CON 56.9345.51 57.3615.28 -.730 486
LBM(kg)
EXE 62.14+5.83 62.60+4.96 492 .636
CON 25.62+6.94 25.935.92 -.354 733
FM(kg)
EXE 24.87+5.85 23.116.35 4.516 .002##

BMI: body mass index, LBM: lean body mass, FM: fat mass, **p<0.01

Table 4: Comparisons of Body Composition in Between Groups (Mean1SD)
Gr oup
Variable t p
CON EXE

Body weight(kg) 1.7243.91 .11#3.09 .969 .347
BMI(kg/m?) .28+1.14 .45+.93 .289 777
LBM(kg) 43+1.78 .54+3.32 779 448
FM(kg) 1.41+3.91 1.76+1.17 .261 .798

BMI: body mass index, LBM: lean body mass, FM: fat mass

3.2. Health
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87.77+9.072 2f 40%7}&E & 7l A2 LIEFRICHp<.000). =222 7.91+.2500A 7.52+ 3622 2F 5% LR}
D(p<.05), MHX|TH2 36.88+£13.510{ A 48.88+15.242 2f 30% S 7t ACHp<.01). BHEH, H|m

X| T30 A 7.98+.240] A 8.53+.53, 40.55£14.370]A] 31.66+£10.752 ZtZf SA M FOIXtE LIEtHH &
(p<.01). EH 2t M QoI 25 X .20 [HE HalZ X0|E 4 Sot 21}, 282 2FTUEH0] 6.46+5.
WL 0.74+3.13 Bt SAH |AXE LIEHND o 2 Bot2S LIEHYACHp<.01). X TFE2 ST 25.
12.61, HH T EF 3.88+11.922 SSTEHQ| Bot2Fol H{m T B0t o & LHEIRCH SAXMSE {olot X
FHCHp<.01). =0t MHX| 1Y 2= 25 RTH0| 0.39+£.43, 12.0+6.852 H| W& T 0.61+.37, 888+7.72 E Ct O 2
SIS LIEILHQIT EAH o2 Qo3 XH0|7} LIEFSCHp<.001)

—

Table 5: Changes of Physical Fitness in Pre vs Post (Mean#SD)
Variable Group Pre Post t p
CON 38.83+3.08 39.20+5.45 712 497
Grip strength(kg)
EXE 40.22+3.75 46.46+6.33 -3.389 .010#
Muscular CON 62.88+22.44 66.77+24.41 -.979 356
endurance(rep) EXE 62.44+12.54 87.7749.07 -6.027 .000###
CON 7.98+.24 8.53+.53 -4.852 .001##
50m running(sec)
EXE 7.91+.25 7.52+.36 2.682 .028#
+ +
Flexibility(cm) CON 9.54+7.36 8.11+6.37 1.677 132
EXE 12.0617.72 12.2617.41 -.952 .369
Cardiorespiratory CON 40.55+14.37 31.6610.75 3.454 .009#
endurance(rep) EXE 36.88+13.51 48.88+15.24 -5.251 .001#
*p<0.05, **p<0.01, ***p<0.001
Table 6: Comparisons of Physical Fitness in Between Groups (Mean1SD)
Group
Variable t p
CON EXE
Grip strength(kg) 0.7413.13 6.4615.72 -3.314 .006"
Muscle endurance(rep) 3.88+11.92 25.33+12.61 -3.707 .002#
50m running(sec) 0.61+.37 0.39+.43 5.200 .000###
Flexibility(cm) -1.43+2.56 0.20+.63 -1.856 .097
Cardiorespiratory -8.8847.72 12.046.85 -6.069 000###
endurance(rep)

3.3. Bone Composition

12F7te] Z20|O|ER EBfo|d B & S U Q0| thet AFMAtE - % FE 2 Xo|HT Zte
<Table 7>, <Table 8>3 ZICk TETH L A|7|0f 2 Bt x5 SLUEE 2SO AP ZF0of H|sto] 2t 5
bt 42 Bt BAN FO|kte LIEFLEX] SQCH HHH H|m AT AP £ -78+.890(|A -1.50:.612 &
AX FOAKE LIEHND ZABIYUCHp<.05). 2F SLEe 2STEO0| -1.24£.7101M 01£1.112 SHE RAXIE &
Ol & 76t A0 (p<.05), H M TS AP FF0| |80 B7t5ts A2 LIEHLURIBE o3 Xtol= SUUATE Fct
¢t 2E BN U-20| 2 SUL Vol Xt0|E ABTH 21, AFSUZ0| M 2SHECH2 -48+.87F HWTETH 71
+70 HLC} O 2 oS LIEHHIC M EAE |lot XI0|§ ERUCHp<.01). SEELUE= STLH0| -1.2311.282
HIWTC -46:1.23E 0 O &2 WS LIEIL/JAX| T £ HE 2 EAF Rl LIEFLEX] §EECH



(Mean#SD)
0.17#
134
2.89
.021#

3.006
-1.668
-1.136
-2.874

Post
1.50+.61
0.52+.71

1.14+.

76

-.01+1.

11

Pre
-0.78+.89
-1.01+.43
-1.61+.93
-1.24+.71

Group
CON
EXE
CON
EXE
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Variable
Left
(T-score)
Right
(T-score)

Table 7: Changes of Bone Mineral Density in Pre vs Post

4. Discussion
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