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Abstract The purpose of this study was to the effects of exercise intensities in physical activity of 8
weeks, on fitness, blood lipid for middle school students with intellectual disabilities. Participants of the
research were allocated by low-intensity(n=8, 40~54%HRR), middle-intensity(n=8, 55~69%HRR), and
high-intensity(n=9, 70~85%HRR) exercise groups wirelessly. For setting and maintenance of individual
exercise intensity, wireless heart rate monitor(RS-400, POLAR, Finland) was used. Fitness, BDNF, and
blood lipid were measured equally before participating in physical activity and 8 weeks after
participation. As a result, fitness and agility of high-intensity exercise group were significantly increased
than low-intensity exercise group. BDNF of high-intensity exercise group was also significantly increased
than low-intensity exercise group. For blood lipid, only total cholesterol showed differences by exercise
intensity group and exercise group more than middle intensity showed significant reduction. In
conclusion, when giving same exercise to middle school students with intellectual disabilities, fitness and
BDNF were increased the mostly in high-intensity exercise group and total cholesterol was effective from

the exercise of more than middle intensity.
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Table 1. Mean values for physical characteristics of participants

Characteristics . . Low _ . Moderate _ . : ligh _ F-value p
intensity group (n=8) intensity group (n=8) intensity group (n=9)
Female, n(%) 2 (28.6%) 2 (28.6%) 3 (33.3%) - -
Age (year) 15.86+0.38 15.71+0.49 16.00£0.00 1.413 267
Height (cm) 162.14+7.80 165.27+8.24 164.32+6.05 341 715
Weight (kg) 62.19+15.72 63.19+20.02 60.21£10.57 .077 926
BMI (kg/mz) 29.23+14.69 24.75+14.86 25.19+11.76 236 792

BMI: body mass index, Weight(kg)/Height(m)?, MeanSD
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2 AFolA £39 BZE ARY B4 SPSS ver.
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THmean; M)T} FFHAKstandard deviation, SD)E
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11 9], AR ARRHE=1.978, p=.163, n°=.159),
AHAE E4TEA Ff5-551aAHF=1.486, p=.260,
n°=.175), TAFESHFER] SEL07]71(F=2.386,
p=.122, n*=219), FARESETER] Yopsiastoz
71(F=1.904, p=.179, n*=.183)= &t 7t EA A
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F

3.2 BDNF % SX[EQ| Ha

=T AWH(HRE, £7%, 17%) BDNF 2
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Table 37 Zt}. BDNFE F=3.485, p=.049, n2=.249

S0l BAHCE KTt Afol7t YEpg o, A3

%754 1T Eedo] AT LeATETY 59 oP
Al =9kt

F3AEL A HF=.994, p=.387, n2=.086), I
D A2 AHE(F=.615, p=.550 n2=.055), AL
EAGHEGAHE(F=1.575, p=.231, n2=.130)°1A
AR 0941316} Zpol7k YRR kot 1Eu &
ZYAHEL F=5.016, p=.017, n2=.334 =4 &

A
24929 A%l WFVIE F3657, p=04s, 0t felulet Aol et A8 57
Table 2. Covariance of physical fitness by exercise intensity group
P,\Ztgst P,?Ai[é?;t al usl\t/l tpso E HER F-value Post-hoc n 2
LIG(n=8) 16.80£12.60 16.64£12.80 15.35:0.28
%fat (%) MIG (n=8) 14.84£12.94 14.50£13.03 15.21:0.28 1.978 0.159
HIG (n=9) 15.11£9.55 14.15£9.19 14.63:0.26
Cardio LIG(n=8) 50.50£11.39 53.8147.59 54.8242.24
respiratory MIG (n=8) 56.9245.73 64.49+9.99 61.1442.95 1.486 0.175
(ml/kg/mir) HIG (n=9) 49.4116.59 56.538.79 58281285
LIG(n=8) 58.81£25.43 68.00£25.78 73.94+4.71
S”(‘i;‘fth MIG (n=8) 75.00£25.56 94.25+12.71 86.3445.16 4.306* LIG( HIG 0.324
HIG (n=9) 66.28+17.66 91.39+16.30 92.05+4.04
muscular LIG(n=8) 24.1312.55 32.71£10.99 37.4442.70
endurance MIG (n=8) 32.63+12.02 38.33t9.95 34.01£2.88 2386 0.219
(counts/min) HIG (=9) 31.22¢16.04 42.88+13.24 41.99+2.42
LIG(n=8) 7.1616.38 13.43t5.68 13.681.14
F'eéir:i)“ty MIG (n=8) 8.58+5.92 11.02¢6.56 10.87+1.24 1.904 0183
HIG (n=9) 7.3716.84 11.13t6.53 11.01£1.07
LIG(n=8) 140.25454.01 148.71+47.03 155.3547.17
p(?::/q?r MIG (n=8) 162.63£37.31 189.67+14.73 172.43+8.01 3.657* LIGC HIG | 0.301
HIG (n=9) 149.11+41.91 174.38+41.82 181.5046.72

" p(0.05
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Table 3. Covariance of blood lipids by exercise intensity group

Pre—test

Post-test

adjust post-test

Mean+SD Mean+SD Mean+SE F-value Post-hoc ”2

LIG(n=8) 905.87+538 99 847504577 36 857.70+126.49

(E;'ﬁ) MIG (=8) 1058.12£529.40 12910324381 122041£127.79 3485 LGHIG | 0249
HIG (1=9) 823.79+584.16 1237.23+478.41 1290.96120.04
LIG(n=8) 143.00+19.75 162.87:24.76 158.0044.04

(ng‘; " MIG (n=8) 144.63127.95 141.75:26.97 143.49:3.79 5016 | LIGMIG, HIG| 0.334
HIG (1=9) 148.44431 75 145.44£29.01 143.86:357
LIG(=8) 07.87448.71 102.75:64.12 96.10+12.08

(ng(j " MIG (1=8) 80.00+46.91 78.88+37.41 76.50+11.89 0.994 - 0.086
HIG (1=9) 67.78¢31 58 66.22+18.65 74.20411 52
LIG(n=8) 53.63t11.63 56.38:12.75 57.41£2.48

(r:glga/b\) MIG (n=8) 50.00£7.71 4950912 53.74£2.64 0615 - 0.085
HIG (n=9) 60.1116.28 61.56:15.86 56.8722.42
LIG(n=8) 816312438 87.25:24.48 88.9743.40

(Wﬁ(";/b‘) MIG (n=8) 8813126 51 84.88+20.50 81.06+3.41 1575 0.130
HIG (1=9) 81.44+27.96 804442717 82.3143.21

BDNF; brain—derived neurotrophic factor, TC; total cholesterol, TG; Triglyceride, HDL; high-density \lpoprotem cholesterol, LDL: Low-density lipoprotein
cholesterol, LIG: low intensity group, MIG: moderate intensity group, HIG: high intensity group, : p<0.05

w9} 1% 5] AR L5t Het fol5]

Eyiey

B AT o] F8pES toR 87ke] A1
g% EE:L%‘T% 3 s74o] uel kA AXjskel 9%

=
Syt SO %2
g 9 3ol B59 498 &

ZFA40)| t]X&= IFS 74
T3E9te] ABATE 7o

=95t o3} 2t
2% o|F Fig. 13 ¢

ool gl 42 OJ%U%M

SkeZ7He AUAEES 16% %
CHI4L 551 A
Aele] 414 B sfelo] A
o ST A4 W 528
Zeol] e ulA FS LEEHS AL
QUeH15]. webd A% ol 7Hal

] ‘D‘ l‘lO

[o)

SHAFS 915t 17T AlF|E

)

=
6 70T

B_?Pﬂ/ﬂ W= EFH] A
ok ;q]eﬂo]]/q 4HLe Ui

St ohet 21¢)
ofstal 2]

39 2 ok B3 AAA

Z‘é‘lAﬂ 0" 7ﬂ :LEfi

5 EZZ2OR2 Fo T A&

o= @gslolof gy Az,

£SUE HE S5, 2 258 9 2L 24
Qlo] "Ha3sltl Golubovié et al.[16]2 H|A ooz}
A QA oforsS tho R FUTH LELZ TS X84

A ANE H|woldEd, I 23 A Z% o ojfo|7} H
A Z&7gof ofo] Bt Aol Wttt Iol| = B+t
=y PEQ AR E R = AZA ] ojfo]7} H]
|47l ojgo|Er}t 925t ZAoZ B} o3t
A AT AZGof ofs-FeES hoR 25 =
T8 AA Al 57150 2 AH S Sg 1 3
o EHold 5 % Aog AztEr), AT &
BT WE HEte] {23k ol= HEhtA] oAl
T 2% Aol A il UET ol#g Aike A
2 AofolEo] A eHEo] AL FHHo7 A
A7|1= air) Qoka Bust AAR(17]9] dxjep &
2Hog A5
BDNFXZ 85719 AlA&s =27 o|F Fig. 2%
o] 17E 5Tl ARE LeHdEY Fo5HA
EU @) TS R 5T
BDNF9] Xpol& 83 A+ZAx= Hiofdut glof 2y
1_191 H]‘"I.‘-_—_ = }J_—_ 3}@1—4. 3}111:]- old} ZELLHO r,H/J-
Q_Ea 12 7+ =B (40%VOR, 55%VO:R, 70%VO2R)
L= E} ¥3Z BDNF9| HIslE AmE At
7&4011 E}Jﬂ 70%VO.R A5 HTO] 40%VO.R
HAA LU BAATED FolsHA o Skt A
o7 e 18] & A7) A} A5t EI =
S 188 o & 1357t o X2 o] &
B} v 59 BDNFO| Pl 9FS A-st A
oA ok FEEE IS AAG 5 oA Fogt
ZolZ HPTH19]. olQo: &5-8 E35t BDNFO| A%

[¢]
242 AA71E, A8 2 ALY 3705 53 WAl

N

as

@)

mo r_?ﬂ Fll‘

FI-N



374 @3%3.:@@ Xl M103 X125

o

A: Muscular strength, B: Power, *: p{0.05
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Fig. 1. Comparison of Physical Fitness by Exercise Intensity Group
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