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[Purpose] The purpose of this study is to examine the differences in physique and physical fitness

factors affecting exercise performance according to the vitamin D receptor (VDR) Fokl gene polymorphism
in athletic gifted children. [Methods] FokI VDR polymorphisms were genotyped in 82 boys (9.1+0.9
years) and 55 girls (9.3£0.9 years). Basic physical fitness (basketball throw, half-squat jump, standing long

jump, 15m pacer, 50m run, handgrip strength, side-step, trunk forward flexion, sit-up) and physique were

measured and analyzed using one-way ANOVA with bonferroni’s correction. [Results] No association

was found between the VDR Fokl genotypes and all the physical fitness variables as well as physique

variables in boys and girl. However, Hardy-Weinberg equilibrium results for VDR polymorphism

distribution showed significant differences (x2=

6.516, df=2, p=.038). [Conclusion] Although there was no

significant difference in the fitness variables according to the VDR Fokl genotype, it was difficult to

exclude the potential for predicting fitness in that the H-W equilibrium test showed a significant

difference. Therefore, in order to confirm the true potential of the VDR Fokl gene to predict physical
fitness, it is considered that additional studies on general children should be conducted.
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Table 1. Characteristics of physique and physical fitness in

boys and girls (Mean + D)
Variables (11‘?22}%15) (Ex:lrslg) t P
Physique

Age (yrs) 9.1+0.9  9.3+0.9 -1.027 .307

Bone Age (yrs) 9.2+1.4  9.7+1.4 1938 .055

Height (cm) 134.0£7.1 133.4+8.1 0.429 .668

Sitting height (cm) 73.0£33  71.844.1 1.765 .080

Weight (kg) 312453 30.0£5.5 1.212 228

Chest circumference (cm) — 65.4+4.9 63.4+£5.2 2.225 .028

Yofat (%) 10.6£6.6 18.6£6.7 -6.71 .000

Physical fitness

Basketball throw (cm) 324.5+57.7 279.5+55.3 4.411 .000

Sit-up (rep) 40.9+7.2 4244113 -0.003 354

Half squat jump (rep) 58.549.7 56.0+10.3 1.368 .174

Standing long jump (cm)  158.2£16.9 140.6£16.4 5.89 .000
15m pacer (min) 61.6£18.4 53.1£16.5 2.672 .009
50m running (sec) 9.740.7  10.5£0.8 -5.257 .000
Side-step (rep) 334438 30.044.5 4.602 .000
Trunk forward flexion (cm) 10.3£5.5 13.844.8 -3.678 .000
Handgrip strength (kg) 13.643.8  11.743.5 2.991 .003

)
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A9 B Y AR RIERETY oS a8 W Hardy-Weinberg 33 A& olF<=A 43 2
=25 Hardy-Weinberg B &S o] F54] ZASH] p=0.0382 <l #ol7t Qe Aoz ASH AT
geto] wAEA (A& o] &3l th. VDR Fok [ +44
taAE A2 2 HEH Q0 B9 WS it Al Table 2. Distribution of VDR gene polymorphisms and
Ao] A& LLUFEA (one-way ANOVA) & Apgg  alleles in children
AL, FEHEA $ ool & AF 1 ko] & golh VDR frequency (%) Allele frequency (%)
7] $J8ke] AFSEA 0 honferroniE o] -8t T}, Hg Genotype  Fp  Ff  ff F f
A= Wl A2 W7k ATEAN S A A T AT o %) (%) (%) (%) (%)
=7 thehd Al2ele] gkt 9’4%4 pag ANt Ut @ s 09 € 69
@22) (455) (123)
H-W : hardy-weinberg equilibrium.
qi :"Lg 31,]. H-W* expected: 3= 6.516, df=2, p=0.038
1. VDR 78X CHeMo| X 2. VDR #dA} CraiAdat HZ & M3 20! H|w
% 1489 & A B4 Aot B 1192 Al
gk 1379 VDR Az o@A Fxe] digh 1) Med 2 VDR SN} claMof| 2 &1 2! F|
Hardy-Weinberg % & il EH??} A= (Table 2)9l] #A] 2 QolH|m
Sttt FFH@E % 518 % 37.2%9 £X5 H1S (Table 3)& AWl wE VDR 32 3448 A4
™ Ff e 76 2= 55, 5/ TS 10822 7.3% 9 g 9ol A ATlo|t} & 1371 = o} 821

rl

of X5 Yeigith E=3 #3d fAAE BEo) (59.9%)3 Ao} 559 (40.1%)°1 1, FAATERE

Table 3. Comparisons of distribution of VDR gene polymorphisms in boys and gitls (Mean + D)
VDR genotype
Group (N=137) FF (n=51, 37.2%) Ff (n=76, 55.5%) ff (n=10, 7.3%)
boys (n=28) girls (n=23)  boys (n=46)  girls (n=30)  boys (n=8) girls(n=2)
Boys, n=82 (Girls, n=55) (%) 54.9 45.1 60.5 39.5 80 20

Age (yrs) 9.0+1.0 9.3+0.9 9.2+0.9 9.3+0.9 9.0+0.8 8.5+0.7

Bone Age (yrs) 9.2+1.4 9.6+1.5 9.2£1.5 9.8+1.3 9.5+0.9 8.4+0.9
Height (cm) 133.3+6.7 133.348.7 134.447.3 133.447.7 138.146.6 129.6+7.1

Sitting height (cm) 72.943.4 72.1£3.8.0 7343.3 69.5+12.4 74.2+3.2 70.842.3
Weight (kg) 30.9+5.4 29.8+5.9 314453 30.245.2 33.845.6 27.4+1.5

Chest circumference (cm) 65.5+£5.2 63.5+6.2 65.3+4.8 63.4+4.3 67.0+7.2 58.8+1.8
Yofat (%) 10.0+6.5 18.3+6.3 11.0£6.7 18.8+7.1 12.9+10.7 13.840.3
Basketball throw (cm) 336.1£60.0 271.1456.7 317.5455.6 286+54.2 353.8+48.7 235+49.5
Sit-up (rep) 41.3+6.5 40.4+11.6 40.7+7.6 44.0+11.0 44.4+49.5 52.5+16.3

Half squat jump (rep) 60.0£9.0 56.1£9.0 57.6+10.1 56.0+11.3 56.3x11.5 61.0+8.5
Standing long jump (cm) 159.6+16.6 139.7+15.5 157.4+17.2 141.2+17.3 163.0+19.6 140.0+£0.0
15m pacer (min) 62.2+17.6 52.4+16.9 61.2+19.1 53.6+16.5 57.5+19.4 50.5+20.5

50m running (sec) 9.6+0.5 10.4+0.7 9.8+0.8 10.5+0.9 9.9+0.7 10.5+0.1
Side-step (rep) 33.442.8 29.9+3.8 33.44+4.4 30.0+5.1 34.144.9 29.5+4.9

Trunk forward flexion (cm) 11.1+4.9 14.0+4.7 9.8+5.8 13.6+5.0 9.0+3.1 19.143.5

Grip strength (kg) 13.143.6 11.7£3.3 13.9439 11.6+£3.7 14.8+3.9 10.0£2.8
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Table 4. Comparisons of distribution of VDR gene polymorphisms

2) VDR Fok 1 iR} CHgide A U xR 2ol ulm
(Table 4)°1M = 8] 7+ §lo] VDR +34 o9
Al AA B A 8]le] tig ARE AlASkAT By
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Table 5. Comparison of physique and fitness factors
according to two groups (FF, Ff+ff) of VDR gene

in children (Mean + D) polymorphism (Mean + SD)
VDR genotype VDR genotype
Group(N=137) FF Ff ff Group (N=137) FF Ff+1f

@=51) (=76 (@=10) T+ P (=51  (0=86) P
Age (yrs) 91510 9309  89:0.7 781 .460 Age (yrs) 9.1£1.0 9.2+0.9 630
Bone Age (y1) 04+15  94+14  93:10 .47 954 Bone Age (yrs) 94:L5 9414 877
Height (cm) 1333476 1340:74 1364472 740 479 Crade 30 3H05 639
Sittingheight (cm) ~~ 72.5:3.6 717483 73532 500 607  Height (cm) 1333476 1343274 459
Weight (kg) 0456 309553 325557 645 526 Sitting height (cm) 72336 L9 ST
Chest circumference (cm) 646457 646547 65472 106 899 e C:Yjﬁ;ti)ce - 22223 éi;ig ggg
%%fat (%) 138476 141478 131295 082 921 o Bens 40RO 850
Basketball throw (cm) - 3068:66.5 30512569 330.0:680 734 452 Buskeball trow(em) 30684665 30805584 912
Sitap (ep) 409491 420892 460+106 1279 282 Situp (1) 0991 D494 39
Half squat jump (rep) ~ 58.3+9.1  56.9+10.5 57.2£10.7 267 .766 Half squat jump (rep) 58349 ] 5704105 467
Standing long jump (cm) 150.6£18.9 151.0£189 1584+199 744 477 Sundinglongjump ()~ 150.6£189 15195190 697
15m pacer (min) 57.8+17.8 58.2+184 56.1£18.7 .060 .942 15m pacer (min) 5784178  58.0+183 963
50m running (sec) 10.0£0.7  10.120.9  10.0£0.7 265 .768 50m running (sec) 10.0+0.7 10.140.9 477
Side-step (rep) 31.843.7 321449 332450 379 .685 Side-step (rep) 31.843.7 32.244.9 657
Trunk forward flexion (cm) 124450 113458 11.0+52 706 495 Trunk forward flexion (cm) 124550 113457 239
Gripstrength (k) 125835 130439 139641 682 507 Grip strength (kg) 12535 131839 331

There were no significant differences in all variables.

There were no significant differences in all variables.
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3. H0{ 0t=9] A & AE 2010 CHS a2k & o] 7M¢ & A4S Bl d¥ol 1 E‘rgoi U
s A0 ot 3 O|F 2F Wt 50m 22719 4 A% (= 477)°] 7P w2
TS BT %fat, A, A%, Xﬂ% TOE e
(Table 6)& WAAES AA 2 AH Qe 3t A4 Wt} Alo|= ~Elo] AL ¥ (p= 548)0] 71H =L A
& wAT Aol w73 DI AY AB0= yae gy g, 479, 299 w0z et o
T05)0] 7V w2 FARE AR AT §9, A", = Ho AR (r= 642)F} 714 = AATRS BT A
O:]Eﬂ /\OE \%E]—‘/Lq— '/"1% ?21947]7]9] 7§‘?‘ O‘ieg(l”: iﬂ%— %Q‘jgg _—%‘__CH {f‘ii ‘A‘E}"qu
S1001 7H8 2 & BIRE 2R Aot FAT AT gz g 9 ARG 4L DL A
wom HERIE G A RS BE UG gmo) gggs wue auge) dene Ao
CATDO Y S E HYRE RAL FH AT EOE o of 7o) el ok 5] AF Welat 59 gl
yebstt. Alzte] defH 719 7 A% (= .526)°] 7} 7H AT o] o WS Eg) SgEle] o2 (r= (.70
dwe AIUE nda A Al TR AT A o) me g euEe puske 273 A,
£o 2 Vet 9B 2] A$ %fat(r= -.478) AR E 7] 2831 A9ES gsts 50m 287

Table 6. Pearson’s correlation of physical and physical factors in boys and girls

Type Age Bone Age Height Weight circﬁllsesrtence Yfat
v (vr5) (em) (k) e
Total 540 379 705 6617 548 20.059
BaSkeE'gilll) throw — ale 617+ 459% 11 6527 510 0.195
female 647 515 780%* 689%* 524 0.112
Total 370% 177* 175* -0.001 -0.085 - 268%*
Sit-up (rep) male 297 0.137 0211 0.009 -0.067 _347%*
female 456+ 0.205 0.162 0.013 -0.074 -379%
, Total 0.083 -0.098 -0.124 273 278 - 4975
Half s(‘}gaglump male 20,02 20,094 -0.154 - 354 -343%x _571
P female 0.263 20,071 20,104 -0.201 -0.261 - 426%*
‘ Total 526+ 290% 474 248 179 - 431%*
Sg?lﬁnfc gg male 604+ 3740 467 0.12 20,052 -300%*
female 710+ 471 551 350 312% -0.189
Total 333 0.146 0.151 20,036 20,042 - 478%*
15m pacer (min) male .369%* 0.176 0.187 -0.044 -0.115 -A3T7**
female 349% 0.201 0.069 20,112 -0.062 4075
. Total 4775 20 41T -214% L0132 45T
Sorr‘(srg(‘:‘)“‘“g male - 482 -208* - 412 -0.129 0.035 350%+
female - 685% -334% - 4435 0235 20,156 286*
Total 548 172% 368%* 0.163 0.084 370
Side-step (rep) male .663%* 205%* A4TE* 0.082 -0.149 -285%*
female 590%% 0.192 280 0.171 0.193 -0.154
Total 0.021 20,082 -0.087 0,143 L0132 -0.048
Trunk forward male -0.028 -0.188 -0.174 -0.183 -0.161 -248*
exion (cm)
female 0.028 -0.066 0.09 0.027 0.098 _272%
Total 6245 500% 642+ 604 4913 20,034
Grip strength (kg) male .653%* ST1** 617%* ST5** A35¥* 0.151
female 17 591% 704% 628%* 499%* 0.061

*p<.05, *#*P<.01
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RIS Uahe Ao = 2dlat 288 Ulshs o)
SR

A 28-S (Table 7)ol A|A8kAtt.

Table 7. Prediction model using multiple regression for
physical performance by elementary school students' physique

Varigbles  T10eSS r* Prediction models
items
18.209 x Age— 11.611 x BA+
t]ﬁj‘gkez'gfﬂll) 0.764  4.456x H+0.032% BW +3.105
W x CC-549.268
Power -
Standing 8.683 x Age —0.952xBA +
longjump  0.777 0.366xH +0.761xBW+0.348 x
(cm) CC — 1.542 x %fat +7.275
50m 14.440 - 0382 x Age +
Speed  running  0.773 0.051xBA—0.003xH -
(sec) 0.063xBW+ 0.074 x x Y%fat
o Side-step 3.226 x Age — 0.768xBA +
Agility  en) T 0726 0 T1SKH- 0,244 X %fat -2.2
Muscle  OriD 1.587 x Age —0.009xBA +
sronegt, | Strength 0711 0.133xH +-0.004xBW +0.196
g (kg) x CC-31915

*: Pearson’s correlation
BA=bone age, H= height, BW=body weight, CC= chest circumference.

1. VDR #&A CIEd B
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