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| Abstract |

PURPOSE: The purpose of this study was to investigate the
differences and correlation between body composition,
exercise performance, and behavior based on playing football
in childhood.

METHODS: 16 subjects who played football in childhood
participated in the study. Body composition and exercise
performance were measured, and problem behavior was
assessed for each of them. All subjects were asked to play
football 50 min/day, one day/week for 8-weeks.
RESULTS: Muscle mass, muscular strength, balance, and
cardiopulmonary endurance, anxiety depression, atrophy
depression, attention problems, rule violations, DSM
somatization problems, DSM rebellious behavior problems,

and sociality significantly increased after 8-weeks. There was
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a negative (-) correlation between anxiety depression and
atrophy depression, and DSM somatization problem and
muscular strength, attention problem and balance, and rule
violation and cardiopulmonary endurance, after playing
football.

CONCLUSION: These results confirmed that playing
football in childhood had a positive effect on body
composition, and that exercise performance and problem

behavior were related.
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Problem behavior, Football play, Childhood
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Table 1. General Characteristics of Subjects (M = SD)
n Age (yrs) Height (cm) Body mass (kg) Body fat (%) Muscle mass (kg) BMI (kg/m?)
16 9.31 + 1.13 127.83 + 8.46 29.25 + 6.02 23.11 + 7.63 11.14 = 1.99 17.76 + 2.24
Mean + SD

= HF AAskch A AAA E4L o3t
Zti<Table 1>

=
ox

A

>

kI

Ao

é

N

1o

>

o

Mo

Y

= 4
N

=)

=

of

o i

A, e S48 o & 2B A 24
O
=

a]
A, ASAE, AR, o +3)

S
N
N

Awe
2
o

T8} th<Table 2>

5t
oo~

IN
I

1) AA=2d

A A ZALS thubg A H(multi-frequency analysis)
& olgstol A7) 91 AMEAE Zgehs WAl
B8 A A7) dad A ¥(bioelectrical impedance
method)& 7] 23t A5 =7 7](Inbody J50, Korea)S

ol-gsto] AR, AT, L5, AALE, BMIE 54

W AbEstth WA R B Bese
olgsto] dufetat whutee e AGE Aot
WL & AGS D F P30 AR H Aol

2) AAH 5

(1 WA

N

iy >
FEooX N N o

fo o =
)
i

shAch v A= BEE 2P o)A WhEE ]2
2 5

£ b
=3
o per
b
o
0
fu
i)
Mo
ok
il
o
>
(b
mi
o
N

glo] AelolA] Hejgte] £4YLE o) £2O
& o] ARG £ ZAL ARl £

Figolo] 5 A4

>
o 9
o I
fu Hir
v 2
o
)
W 1M
O
oy dR
0 =
Ju Jlﬁ
£ o
LAY
AC)
i
N
4
2

il
=
>,
ol
ol
2
N
N
o3
offN
flo o
ox,
)
o
(@]
3
=t
4o
fru

fele ofele 24s}9irt. oFelA(TKKS401, Takei,

Japan)7} AIA|2F o]l €A QA ShGleH, v AAt=



104 | J Korean Soc Phys Med Vol. 16, No. 2

Table 2. Football Program

Exercise methods Time Rest
Warm-up Static stretching 3 min
To maintain balance on the gymnastic ring 10 min -
1-week One and two touch passing exercise 15 min
Football play 16 min 2 min
Zigzag step exercise 10 min .
2-week Inside and outside  ball control exercise away from the cone 15 min 2 min
Football play 16 min 2 min
Jump over and bend through mini hurdles 10 min 5 min
3-week Control the inside ball to the desired location 15 min
Football play 16 min 2 min
Ladder exercise 10 min )
4-week Knock down the cones with shots 15 min 2 min
Football play 16 min 2 min
Physical fitness exercises using gym ball 10 min -
S-week One bound instep lifting 15 min
Football play 16 min 2 min
Recreation game shuttle run 10 min .
6-week One bound in-step lifting 15 min 2 min
Football play 16 min 2 min
Catch the tail game 10 min .
7-week Ball control with the inside of the foot in the air 15 min 2 min
Football play 16 min 2 min
Recreation game rock, paper, scissors 10 min 5 min
8-week Zigzag step exercise 15 min
Football play 16 min 2 min
Cool-down Static stretching 2 min
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Table 3. Changes in the Physical Characteristics before (pre) and After 8-(post) Weeks of Playing Football

Variable pre post t
Height (cm) 127.83 + 8.46 128.35 + 8.88 -2.405*
Body mass (kg) 29.25 £ 6.02 3238 + 8.81 -1.646
Muscle mass (kg) 11.14 £ 1.99 11.54 £ 1.68 -3.463%*
Bodyfat (%) 23.11 + 7.63 24.16 + 8.02 -1.964
BMI (kg/m?) 17.76 + 2.24 18.38 + 2.53 -1.991

Mean £ SD. *P < .05, **P < .01.
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Table 4. Changes in the Exercise Performance before (pre) and after 8-(post) Weeks of Playing Football

Variable pre post t

10m shuttle run (sec) 6.59 £ .58 6.64 £ 49 -.547

Vertical jump (cm) 20.68 = 5.51 2128 + 5.14 -458
Grip strength (kg) 9.24 £ 2.03 10.66 + 3.00 -3.520%*

Sit-up (rep) 12.81 + 6.89 13.75 + 5.48 -913
Single-leg stance (sec) 49.72 + 38.72 81.38 + 12.40 -3.257%*

Sit and reach (cm) 8.81 + 4.89 8.26 + 4.28 1.064
Shuttle run (rep) 3025 + 5.87 39.00 + 8.52 -6.155%%*

Mean + SD. **P < .01, ***P < 00

Table 5. Changes in the Problem Behavior before (pre) and after 8-(post) Weeks of Playing Football

Variable pre post t
Anxiety depression 5731 + 6.13 52.75 + 3.41 3.355%%*
Atrophy depression 55.81 + 4.92 52,62 + 3.24 3.782%*
Somatoform disorder 57.62 + 6.77 5575 + 6.74 1.549
Social immaturity 54.50 + 4.51 53.75 + 3.92 965
Thought disorder 54.93 £ 5.07 5293 £ 4.62 1.484
Attention problem 5593 + 5.34 5043 + 1.20 4.081%*
Rule violation 5412 + 4.42 58.31 + 4.89 -3.860**
Aggressive behavior 5431 + 5.04 53.62 + 5.27 1.079
Other problem 57.56 + 6.09 56.18 + 5.74 1.589
DSM affective problem 54.25 + 6.66 53.56 + 5.24 .659
DSM anxiety problem 5493 + 5.83 5425 + 573 .637
DSM somatization problem 56.62 + 6.39 50.68 + 2.08 3.877**
DSM ADHD 52.81 + 4.70 51.81 + 3.90 1.338
DSM rebellious behavior problem 5637 + 5.64 51.81 + 2.94 3.526%*
DSM behavior disorder 5312 + 4.22 5125 + 223 1.581
Obsessive-compulsive disorder 57.12 + 7.81 54.12 + 4.63 1.690
Posttraumatic stress problem 57.37 £ 5.98 55.68 + 4.58 1111
Cognitive disorder 52.25 + 4.02 50.56 + 2.25 1.861
Adjustment scale 49.75 + 8.34 5243 + 7.78 -1.905
Sociality 49.12 + 9.70 57.12 + 8.26 -3.324%*
Academic Performance 50.50 + 7.50 50.87 £ 7.32 -.643

Mean + SD. **P < .01

71 BASAOR GOt Aol7h LhehbA) Shokth Eok £-8( < 0I), 1% £ < 0, %] 15 FAp
= 01), DSM 413} £A4(p < 01), DS 51 35 24

3. NSOl Hat (p < O Fiz0] A3t vlmste] Siz0] Fo £
BAYE ] Wk <Table >0 AAE vhet gk BHH 0@ oA Frashe Ao ek, 73
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Table 6. Correlation in Physical Characteristics and Problem Behavior before (pre) and after 8-(post) Weeks of Playing Footbal

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 9 20 21 2 23 24 25 26

Height 100 479 942 086 .156 -244 -235 122 -499 -358 003 -287 -236 -312 031 .015 -188 -070 -469 .100 .081 .149 -410 -047 -295 .546

Body mass 788 1.00 485 104 337 -470 -489 532 -573 -.159 -007 318 -.154 -189 -066 -339 -591 .056 -243 .140 -281 373 -266 -041 286 .043

Muscle mass 919 861 1.00 275 355 -377 -357 .144 -529 -331 042 -268 -.145 -258 050 -.132 -299 .024 -337 205 .042 .148 -386 -.111 -204 .559

Bodyfat 059 566 .142 1.00 775 -160 -347 .117 -087 384 .163 404 418 207 302 -330 -407 487 318 382 -079 531 -075 -386 .092 -.106

BMI 78 741 392 855 1.00 -402 -215 489 .030 291 474 285 460 359 309 -354 -518 544 253 368 -151 417 202 -430 .040 -284

Anxiety depression =156 -399 -331 -212 -466 1.00 -.141 -399 393 370 -3I1 -135 -080 .18 -014 405 241 -019 074 -044 436 -205 -215 -109 -034 -.156
Atrophy depression =055 -171 -132 -019 -210 716 100 -066 .736 .198 921 319 721 428 .658 401 .163 540 350 .023 .174 412 637 -202 .053 -563
Somatoform disorder -040 .46 .129 -168 .100 -.116 -058 1.00 -081 -.167 439 -156 061 -066 -080 -246 -271 .193 -123 -044 -022 525 .168 -089 .159 -384

Social immaturity -394 -484 -487 -128 -388 357 591 -054 1.00 315 544 337 600 470 458 370 283 384 410 .114 314 058 493 -420 -209 -716
Thought disorder -256 -496 -581 -102 -260 .638 .189 228 263 1.00 .172 532 461 764 224 260 .065 491 634 363 -.137 276 350 -234 006 -410
Attention problem -368 -503 -362 -239 -412 313 075 -063 338 341 100 392 748 458 737 204 .190 .682 417 277 192 531 565 -333 001 -521

Rule violation =507 .91 -105 377 .170 381 513 478 637 273 -114 100 464 339 .149 -146 317 272 268 28 .019 314 363 -005 -575 -170
Aggressive behavior =276 -017 -155 259 277 .180 491 236 .38 -025 -115 344 1.00 .691 .821 .153 .49 .828 .736 381 -039 422 373 -473 .114 -533

Other problem -467 -255 -461 241 .106 326 .503 517 461 354 -001 429 772 1.00 493 079 -162 722 774 500 -.138 311 -319 -362 -040 -414

DSM affective problem =147 -132 -263 083 -070 482 438 .507 .538 266 -129 482 612 .58 1.00 221 .127 869 551 420 244 504 073 -348 202 -387

DSM anxiety problem -087 -295 -203 -213 -458 607 741 474 484 531 154 442 073 173 080 1.00 -077 -045 011 -286 .298 -.108 .407 .144 279 017

DSM somatization problem =247 255 237 014 -004 266 -108 .131 079 .09 .173 .18 114 -133. 343 -025 1.00 .156 -053 -08 .700 .100 -088 211 -399 -055
DSM ADHD =200 -009 -112 .104 .194 267 415 .133 .172 033 -093 206 .764 .640 496 004 298 1.00 .767 678 .068 .600 .081 -412 059 -.500

DSM rebellious behavior problem -271 .028 -190 345 330 -192 012 .070 387 -029 -297 256 .598 .646 .577 -224 .106 387 100 .645 -159 .28 288 -.136 .184 -390
DSM behavior disorder =221 054 -059 255 336 .145 430 203 .165 .097 -239 .694 599 341 207 -008 48 202 261 1.00 -.145 463 -149 -359 367 -234
Obsessive-compulsive disorder =236 -482 -371 -374 -549 709 291 .193 252 677 461 .025 -147 .040 .094 201 .180 .147 -359 -162 1.00 -.142 -065 .008 -.187 -.055
Posttraumatic stress problem 085 .155 019 073 .132 216 488 .113 .198 -135 -239 295 283 218 346 .18 .l61 .S511 -042 130 -091 1.00 .134 -291 -094 -398
Cognitive disorder -362 -440 -386 -257 -328 528 597 363 393 389 425 387 022 .238 -156. -.128 -095 .182 -304 229 487 336 100 .122 .093 -360
Adjustment scale 029 -180 .021 -340 -295 .140 -361 -458 -456 313 337 -569 -464 -256 -473 -153 -239 -152 -397 -447 449 -541 107 1.00 328 .530
Sociality =304 -377 -264 -329 -262 -212 -373 -368 -305 559 446 -454 -281 -089 -243 -053 -066 .052 -300 -366 .560 -405 .115 863 1.00 219

Academic Performance 461 187 395 -191 -173 .138 -262 -378 -486 -.176 -0Il1 -512 -531 -352 -616 -265 -438 -403 -304 -389 .038 -509 .000 .709 .266 1.00
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Table 7. Correlation in exercise performance and problem behavior before (pre) and after 8-(post) weeks of playing football

Variable 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15 16 17 18 19 20 21 2 23 24 25 26 27 W
10m shuttle run 100 -916 -104 -501 -123 -339 -742 -101 .142 -240 .175 314 076 013 233 .048 .194 098 -322 .131 .175 .040 -100 205 .341 012 279 -307
Vertical jump -225 100 -102 535 -062 228 649 297 -0% .177 -002 -202 -067 .022 -259 .030 -226 .45 374 -158 -127 -131 279 -336 -18 .027 -229 204
Grip strength -199 072 100 057 .168 279 .153 -605*-647*' 354 -544 -112 -003 -055 -020 .066 -.080 -490 -649** 242 -010 264 -471 337 -316 062 .176 321
Sit-up -667 287 116 100 .117 370 374 043 -184 308 -197 -041 -023 -186 -414 -193 -229 -032 .191 -080 -185 .163 343 -054 -182 .045 -223 .105
Single-leg stance -223 .09 084 183 1.00 217 213 .109 -535 -292 -581 -.055-633* -162 -358 -319 -290 -251 044 -183 028 .160 -118 .160 -539 459 361 473
Sit and reach =243 449 276 394 -356 1.00 463 -304 -350 065 -376 -021 -135 -139 -184 -033 -269 -293 -244 159 -171 -217 -151 -353 -122 .159 -091 288
Shuttle run =361 .09 229 321 .61 429 100 073 -326 013 -490 -497 -317 -641* -408 -369 -197 -071 048 -315 -491 -332 258 -382 -594 070 -443 519
Anxiety depression -005 042 -468 013 -116 -027 .197 100 -141 -399 393 370 -311 -135 -080 .I83 -041 405 241 -019 074 -044 436 -205 -215 -109 -034 -.156
Atrophy depression -019 141 -343 155 -l64 -173 .43 631 100 -066 736 .198 921 319 721 428 658 401 .163 540 350 023 .174 412 637 -202 053 -563
Somatoform disorder -053 218 189 -029 098 028 -148 -116 .176 100 -081 -167 439 -156 .061 -066 .080 -246 -271 .193 -123 -044 -02 525 .168 -089 .159 -384
Social immaturity A28 -138 -513 -307 -494 -106 -123 357 591 -054 100 315 544 337 600 470 458 370 283 384 410 .114 314 058 493 -420 -209 -7I6
Thought disorder 268 -185 -340 -189 -334 119 .144 638 .168 -088 228 1.00 .172 532 461 746 224 260 065 491 634 363 -137 276 350 -234 006 -410
Attention problem 476 -046 -545 -574 -188 015 -140 313 075 -063 338 341 100 392 748 458 737 204 .190 682 417 277 192 531 565 -333 001 -521
Rule violation 393 -018 -309 -185 315 -080 -216 381 .649 262 478 273 -114 100 464 339 .149 -146 317 272 268 286 019 314 363 -005 -575 -170
Aggressive behavior A73 129 126 -.146 -422 -033 -566 .180 491 236 388 -025 -115 344 100 .691 821 .153 049 828 736 381 -039 422 373 -473 .114 -533
Other problem 232 026 013 -303 -581 .003 -337 326 .383 -158 517 354 -001 429 772 100 524 .146 -162 716 774 500 -242 311 316 -362 -040 -453
DSM affective problem 204 -318 006 -.119 -362 -257 -135 482 454 054 507 266 -129 482 .612* 588 100 221 .127 869 .551 420 244 504 073 -348 202 -387
DSM anxiety problem 045 085 -506 228 -168 .069 205 782 741 -034 474 483 154 341 073 .130 372 100 -077 -045 01l -286 298 -108 407 .144 279 017
DSM somatization problem 358 -469 118 -212 390 -301 -099 266 .197 .172 .31 0% .173 .I185 .114 -133 343 -289 100 .I156 -053 -086 .700 .100 -088 211 -399 -055
DSM ADHD -123 239 154 071 -125 -066 -382 267 406 .163 .I133 033 -093 206 764 .640 496 -027 004 100 767 .678 .068 .600* .081 -412 059 -500
DSM rebellious behavior problem 246 -254 299 -404 -375 -287 -283 -192 012 070 387 -029 -297 256 .598 .646 577 -224 106 387 1.00 645 -159 286 288 -136 .184 -39
DSM behavior disorder 100270 009 -008 -144 043 -353 145 473 535 203 097 -239 .694 599 341 207 363 -008 202 261 100 -145 463 -149 -359 367 -234
Obsessive-compulsive disorder ~ -009 094 -470 012 017 .130 334 709 323 050 .193 677 461 .025 -147 040 094 379 201 .147 -359 -162 100 -142 -065 .008 -.187 -055
Posttraumatic stress problem -182 155 005 375 240 -177 -208 216 616 055 113 -135 -239 295 283 218 346 300 .161 .51 -042 130 -091 100 .134 -291 -094 -398
Cognitive disorder -023 307 -568 -049 059 -020 -051 .528 649 011 363 389 425 387 022 .238 -156. 517 -128 .182 -304 229 487 336 100 .122 093 -360
Adjustment scale -169 051 -020 -095 051 .123 328 .140 -481 -211 -458 313 337 -569 -464 -256 -473 -177 -153 -152 -397 -447 449 -541 107 100 328 .530
Sociality -025 -061 -113 -144 -121 123 072 -212 -394 -058 -368 .559 446 -454 -281 -089 -243 -129 -053 052 -300 -366 .560 -405 .115 863 100 219
Academic Performance -280 .145 183 016 218 .122 542 138 -455 -340 -378 -176 -011 -512 -531 -352 -616 -254 -265 -403 -304 -389 038 -509 .000 .709 266 1.00
* P <05, ¥*P < .01, *P < 00
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