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Abstract © This study was conducted to evaluate the long—term effects of training on the physical
development and exercise performance of adolescent weightlifters, aiming to provide effective training
and management strategies for improving competitive performance. In order to achieve the objectives
of the study, adolescent weightlifters from middle and high schools in Chungcheongnam-do province
[male middle school-aged athletes, n=5; female middle school-aged athletes, n=5; male high
school-aged athletes, n=12; female high school-aged athletes, n=8] were examined over
approximately 10 months of weightlifting—based training to analyse the changes in body composition,
physical fitness (muscular strength, muscular endurance, agility, flexibility, dynamic balance,
coordination), and isokinetic muscular function (trunk and lower extremity). As a result, it was found
that the physical development of middle and high school-aged athletes underwent physical
development primarily characterized by an increase in lean body mass. Additionally, back muscle
strength and power, which contribute to rapid and efficient force transmission between the upper and
lower body, as well as grip strength necessary for controlling the barbell with a stable grip, are
significant factors. These aspects were notably enhanced through specialized training and competitive
experience for weightlifting performance at the high school level. On the other hand, changes in
factors beyond the primary physical attributes contributing to weightlifting performance were limited,
suggesting differences in effectiveness likely stemming from the specific composition of training
programs or the athletes' experience and skill levels. Collectively, the findings from this study, which
evaluates the physical characteristics and exercise abilities of adolescent weightlifters, are expected to
contribute to improved competitive performance of weightlifters.
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Table 1. Changes in body composition of adolescent weightlifters

| Group | Sex |  Height (cm) | Body weight (kg) Body Fat (%) | Fat mass (kg) | Lean mass (kg) |
Pre Post Pre Post Post Pre Post Pre Post
Midde M OF gere3rr 028 gseriag UPF isiias UBE 03450 B0F gpiguse
¢ 68 155 78 80
school
d
e F 157681 157+7.6* 5173241 sga+133* 267 64156 156'7; 157458 397'0; 40.0+7.9%
High M 1% jp0eg0%er B21E goopgs3ees 2LTE ) gugses 188% ooy gges 9B ¢ 01670
. 6.0 142 97 6.1
school
d + + + + +
e F 1292— 159+2.9 617‘94— 621488 219F 75438 173‘31— 172441 425‘16— 427458

Tables depict mean + SD. Middle school-aged athletes (Men, n = 5; Women, n = 5) and High

school-aged athletes (Men, n = 12; Women, n =
significant difference between pre and post.

*p .05 ** p .01, *** p < .001 indicates
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Table 2. Changes in strength and power of adolescent Weightlifters

Variables Group Sex Pre Post P value
Middle school- M 619 + 7.69 515 + 6.94 003**
aged athletes F 833 + 24.8 89.4 + 26.0 390
Back muscle strength (kg)
High school— M 138 + 17.8 159 + 17.9 001
aged athletes F 957 + 17.1 102 + 19.3 250
Middle school- M 200 + 192 217 + 879 057
aged athletes F 181 + 219 180 + 21.0 722
Standing long jump (cm)
High school- M 228 + 29.8 238 + 24.8 008
aged athletes F 194 + 17.5 203 + 15.6 018*
Middle school- M 472 * 853 56.2 + 5.89 157
aged athletes F 446 + 7.23 46.0 + 7.28 374
Vertical jump (cm)
High school- M 59.2 + 10.2 632 + 114 008**
aged athletes F 50.0 + 3.96 534 + 3.93 014*
M @ 31.3 + 6.01 346 £ 9.55 413
Middle school- M (R) 26 25.5 -
aged athletes F @) 323 + 12.0 413 + 158 183
F R 28.6 28.2 -
Grip strength (k
rip strength (kg) M (L) 458 + 7.02 471 + 822 320
High school- M R) 31.0 £ 791 32.0 £ 7.58 439
aged athletes F @) 478 + 7.07 51.0 + 8.19 .006**
F (R) 32.1 £ 548 351 = 6.48 .008%**

Tables depict mean =+

between pre and post.

SD. Middle school-aged athletes (Men, n = 5; Women, n = 5) and High
school-aged athletes (Men, n = 12; Women, n = 8). *

p <.05 ** p < .01 indicates significant difference
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Table 3. Comparison of isokinetic lower

limb and lumbar

strength of adolescent weightlifters

Variables Group Sex Pre Post P value
Middle school- M 368 + 429 325 + 30.6 .078

Lumbar extensor aged athletes F 267 + 71.0 255 + 107 .676
(60° /sec, %BW) High school- M 353 + 98.0 386 £ 92.6 .070
aged athletes F 294 + 49.1 308 + 37.1 .534

Middle school— M 268 + 347 236 + 12.7 .205

Lumbar flexor aged athletes F 220 + 30.3 198 + 31.3 105
(60° /sec, %BW) High school- M 230 + 28.6 239 + 37.1 .285
aged athletes F 195 + 26.8 209 + 234 373

M (L) 263 £ 63.0 234 + 11.0 .559

Middle school- M R) 214 + 336 208 + 343 519

aged athletes F @ 263 + 47.2 257 + 174 .882

Knee extensor F R) 246 + 40.1 213 + 504 .006**
(60° /sec, %BW) M (L) 251 + 685 270 + 40.8 144
High school- M (R) 231 £ 436 247 £ 455 165

aged athletes F (L) 228 + 66.7 252 + 58.7 .090

F (R) 225 + 445 239 + 38.1 178

M @) 118 + 126 139 + 21.7 .060

Middle school- M (R) 105 + 24.7 107 + 15.3 913

aged athletes F @ 115 £ 17.5 137 + 18.8 .250

Knee flexor F (R) 108 + 13.0 104 + 11.6 438
(60° /sec, %BW) M D) 155 + 56.9 159 + 39.5 191
High school- M (R) 140 £ 64.7 139 + 41.7 .820

aged athletes F @D 142 + 36.9 149 + 30.0 117

F (R) 143 + 61.1 138 + 56.9 426

Tables depict mean =

between pre and post.
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Table 4. Changes in basic physical fitness variables of adolescent weightlifters

Variables Group Sex Pre Post P value
Middle school-aged M 420 + 957 552 + 712 004**

Sit-up athletes F 338 £ 15.2 40.2 = 11.1 168

(rep / min) High school-aged M 456 107 460 + 9.42 815
athletes F 40.6 £ 8.46 439 + 8.05 177

Middle school-aged M 36.4 £ 144 432 + 108 125

20m shuttle run athletes F 246 = 11.7 28.8 £ 13.2 .055
(rep. max) High school-aged M 48.1 + 12.1 46.8 + 19.6 742
athletes F 388 £ 10.2 46.6 = 10.1 .009%**

Middle school-aged M 284 % 791 258 + 9.27 602

Dynamic balance athletes F 19.2 + 8.44 39.4 + 11.4 .004**
(sec / min) High school-aged M 216 * 121 256 + 138 301
athletes F 316 £ 7.13 30.0 £ 7.06 778

Middle school-aged M 13.9 + 257 17.2 + 482 125

Trunk flexion athletes F 19.1 £ 5.13 19.5 £ 5.70 .630
in sitting position (cm) High school-aged M 181 = 5.69 179 + 5.79 692
athletes F 224 £ 6.29 233 £ 5.77 .567

Tables depict mean + SD. Middle school-aged athletes (Men, n = 5; Women, n = 5) and High
school-aged athletes (Men, n = 12; Women, n = 8). * p < .05, ** p < .01 indicates significant
difference between pre and post.

Table 5. Changes in motor coordination ability of adolescent weightlifters

Variables Group Sex Pre Post P value
Middle school-aged M 446 + 3.05 431 + 2.62 .129

Run time athletes F 52.1 + 5.73 478 + 594 .030*
(sec) High school-aged M 619 + 7.69 51.5 = 6.94 .003**
athletes F 59.7 £ 9.45 499 + 8.68 .029*

Middle school—aged M 8.00 £ 2.51 8.38 + 2.88 697

Error frequency athletes F 7.38 + 1.30 7.13 + 2.03 794
(count) High school-aged M 880 £ 228 9.60 + 2.70 11
athletes F 6.60 = 2.70 9.00 £ 2.92 .136

Tables depict mean + SD. Middle school-aged athletes (Men, n = 5; Women, n = 5) and High
school-aged athletes (Men, n = 12; Women, n = 8). * p < .05, ** p < .01 indicates significant
difference between pre and post.
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