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ATt
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Tor
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7ol
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dglo}
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=42 <m 29 2t
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%
Al
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0
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mjn

A
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I

A&

[
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ot

B 2. mHAQ|

Ci3tA (n=8)

(1]

or

160

11.63 £ 0.52

11.43 £ 0.79

(yr)

™

84

=5
[e]

147.47 £ 3.91

143.17 = 7.34

4177 = 5.64

39.68 £ 10.20

| S (kg)

_15_



Y 24/ AEEA

AFZAL/ AFTAHE /2 EH2A

3

Fimas it Bk

SA| Hfetuw =54 159

(73 (o) 8

. 2

AR AN

A, M =M VO,max, PWV, ABI, SBP, DBP,
TC, TG, HDL-C, LDL-C, hs-CRP

L
1237 gty 2FT2 05 44
WAL A2 7 (Monark, Sweden) &5 AlA
. o 50-70% VO,max
33)/% 302 (4% 7% 83t =7h)
-
ARE HA
AA, MA T VO,max, PWV, ABI, SBP, DBP
TC, TG, HDL-C, LDL-C, hs-CRP
i 3
A2 A
PASW 18.0
-
== 3

ad 1. 94 24
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78-1:]
Ao AFEE 574 Aule <® 49 o
B 4. &% ZH|
28 Pl 233
(=7h
) GM-1000 .
|4 Height
(neo GMTEX, Korea)
T4
= Q SBP, DBP
(Omron, Japan)
Body weight,
PRODIGY %Tissue fat,
(GE, USA) Fat mass,
2| = A
A =8 Lean mass, BMI
In-body 4.0 BMR. WHR
(Biospace, Korea) '
Ergo Spirometry
SEHSIHAE CS-200, BP-200 V0, VCO, HR, ECG
(SHILLER, Germany)
ERG 911
AtHA of|=z1a0[H
(SHILLER, Germany)
Modular analytics TC, TG, HDL-C,
(PE, Germany) LDL-D
Y
Modular analytics hs-CRP
o
(Modular P, Germany)
_ VP-1000
sHEefE baPWV, ABI
(Japan)
- 18 —




AMA57d2 Lohman et al.(1992)] WS o]gste] @ 9AI~12A] Ato]
o £435t40o0], Height(cm)= TAE A7 (neoGMTEX, Korea)Z o] &3}
Act. WgAtE 7tH R RAIH O R W2 AAA o] APANZ HE &
g YRR Ex1, Huigo] £ FAPoA P B7HA] 2AH2E A
0 o

o, 247 AR olAl whewste] §

AMA R 542 Inbody 4.0(Biospace, Korea)dt DEXA(Lunar prodigy,
GE, USA)E o]&5t9 Body weight(kg), Fat mass(kg), Lean mass(kg),
%Tissue fat(%), BMi(kg/m) 5& =7atoirt. ThR: X-ray 704 27(gH
of ]

4, BE, AL BA 5)2 AlAShL, %

iﬂ
_Emlo
DE
_>,i
JE

Aottt Center lineof] ZHy 53] M2t Top line Ato]of 1
~mAE AL R, FEe F M £10 RolEs st Ed o
AR gAlol= A WAIsH] Yol & 7H9] Straps? P27 W2g 1A

AlZ]1aL oF 10&7F HAskle. ST 208 9 AHolA a5t

_R
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bt g eutea

°

A= 7]
RO 3. o

2]
1=

A A

Ao} &

[=2)
=

T, Body

R

REAIOf A,
mass(kg)

0.1kg TH7HA]

A=
L.
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3) VOymax9] 452 93t LSRIEHAE 574
L=H3HAEL  JFARAI|(Ergo  Spirometry  CS-200, BP-200,
Germany)e} AFd 7 o] 2 70]E|(ERG 911, Germany)g ©o]-&ato] 57450

o, & HdAts 2EESIEIAES ol&st fAtad 255 AE=

S
>
o
n
r
<
Q
8
Q
ay
=
=
e
=
(o]0}
N
=
2
i
okl
N
N
ol
ol
8,
0

Al 24719 s5d e HE7|et 7tA 5= 5 Calibration st Z2EF
< olsS g fAAd Z=EF McMasterg ARSI 9 50rpm<
2 AIAo| el 120~ 140(cm)= 27|55t 12.5watto]A] 28 ofch 25wattl
=7}, 140~160(cm)= E7)H35} 25watto] 4] 2% oith 25watt® =71 160
(cm)ol/d2 x7] 85t 25wattoA] 22 ofth 25watt(o]), 50watt(d)H] S7HAIZ]

/\

I
>
@)
n
=
)
=)
S
>

QT Y3 IE AEL Borg(1982)0] 95 1OotEl RPEo| 93] tjAAI &=

JES FUMOR WUSIES stgon, Belo] ofxxoz o oy UAY

>

2 o Bylvn = =
o, 45 A B7bs, o|AEA ¢

O
e eEe & 3 oxto] got A WA

e
oX
>
1o
rE
ro
rlo
w
=
D
o
=
o
<
los]
=
D
o
=
1
o
ek
|o
U
M
i
n
)
in)
oY
S~
>
o
ol
rlo
<

02/body weight, HR, VE, Blood pressure 52 ZA&3}9ict. VO,max2
Wy 27 AA F AL 24 H2s A o, ex4Est Fvtei
?l= HR 2 VO7F Z715Hx] 42 o], RERo] 1.158t} 2 wj, RPE7} 170]
P off, Z2]3 F|thAlero] 90% olAtd o] 57FA] & 371A] o]Atd s
7Ao2 XMElstgtHACSM, 2008).

o)"

ol
ol
i
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o
TUASe s ZWAXIS H{ILstE baPWV(Brachial ankle pluse wave
velocity)2t AFA|E@ Y &A2 VP-1000(Colin Co., Japan)S ©o]83sto] otolQ]
AAl(supine position)2 ¢t FEoA ST oFA= FHUY 2

AHS 7] sl 523 Folol wA st FAIR = AgE 7PSA Ol A

b
B
dto] gAme S 7]23519 1, AX|Q] EPE Oscillometriciy S AHE-5}o]
Aottt Eot AZ ol&sto Aldtd gt = Atol9] Aejet O A
gl Alto] EAEol 4F baPWVZL 4tEEH, F 4
At baPWVE Wmbo] o]FA2l(cm) of HAZA]
(sec)9] v]Z UERH Zlojct. ABI®] 542 H=iy ¢ SBPo Hl&2 &

F—\J

Ol'
_,_,
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o]&sto] 158 =9t 3000rpmoz FAS Healstgdct TC,

A2 7=
TG, HDL-C, LDL-C& Enzymatic Colorimetric Assay}¥lE o0]&5
Modular analytics(PE, Germany)= B39 11 AloFe TC=

CHOL(Roche, Germany), TG= TG(Roche, Germany), HDL-C+= HDL-C

plus 3nd generation(Roche, Germany), LDL-C= LDL-C plus 2nd
generation(Roche, Germany)S AH8st9ct.
hs-CRP+= Immunoturbidimetric assay#<S ©o]85 CRP(Latex)HS A|
oFS Modular analytics(Modular P, Germany)Q 2 2As5} T},
gt dAS RFste] dAE7|E ol&sto S 22T & EdEA
o] Anti-Human CRP X =3lsto CRPLI A9 ATFEE 572mm 2
804me] mo] =1 Esto] MAEA %0 hs-CRPZ FLalslgict. 85

A 9 hs-CRP &79ye <13 5-9 2k,
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7. A2 A2

2 170 Atz A2l PASW 18.0ver $7 mz 1282 o] gato] HA(M)
of mEWANSH)S AHESHATH ®3h 1257 A|ZAjojobEo] AAAY, AW
A, swAse, AgWLs It wsts BAst] 9t Mixed

=

5x19] §4FL =05

ANOVAZ BAMslo] Zitgs =39t RE 5
2 Aot

- 20 -



V. g5t A1}

2 A4+ 1253719 gAtA 250] AXARA, AYAE, sWEste, A
Y ABAHEY, BHAR, hs-CRP)I ORI FPL FHstuAt o
ot
1. 12373F G412 5 A - 3 AAIREe] +4 Ay

1233 gAtAd &5 A -3 Ao 8 AAERAGe 2= <® 6~14>
<J%™ 6~13>9} £t}

B 6 1227 QMAN 25 - 3 MMZNO 23 3N
e H3HY (n=7) o3 (n=8)
o " — -
3 5 A 5
Height(cn) 143.1747.34 145464774  147.47+391  149.69+3.77
Body weight(ky)  39.68+10.21 40.16+9.22 41774564  42.94+5.48
BMI(kg/rri) 19224405 19194340 19204245  19.0942.20

%Tissue fat(%) 27.96+10.88 26.90+10.42 30.88+6.67  30.61+5.96

Fat mass(kg) 11.37£7.14 10.84+6.28 12.73x4.10 12.68+3.88

Lean mass(ky)  27.0844.96 28074560  27.62+254  28.65+3.01

WHR 89+.07 79+ .04 81+.04 82+.06
1001.43 1020.29 1040.40 1057.63
BMR (i) +118.56 +121.52 +62.31 +68.29
M%5D

_27_



B 7. Height Mixed ANOVA &M Z1

= Source SS df MS F p

Al7] 37.845 1 37.845 182.686 .001
SEXA| 7] .009 1 .009

Height - .043 .840
(@) 2t 2,693 13 207
= 135.803 1 135.803

N 1.992 182
2t 886.464 13 68.190

(p<.001), HB3} 25 & - $o] B FIALAINE AL13)=0.4302 99
gt Afol7h gloich. Eah Aol et AL13)=1.9922 EAKOoR Qo3 A}

10w 90l Ato] 2 Uepd RaTbe] dhstel 2AIAC
At &5 $o Algo] 271 Zoz yengou, ¥s
AT S0f5tA] G UERLY] R Mol wte aibe] Aol g

T 4 9t

=

Height
(cm)
153 - KK

150 -

147

E K
I
0g 0%

| o
i

144 -

141 -

138 -
AfZF

AlZ]| ===

]
ol
o~
N
AN
)
Jo
rx
B>
ox
Ho
ofn
r_>£
-|o|-

Height Z1t



H 8. Body weight Mixed ANOVA £A Z 1}

= Source SS df MS F p
A7 5.075 1 5.075 5.415 037
Bod MEIxA|7 901 1 901
oy 327l 961 345
weight 2z} 12.186 13 937
k A 44.330 1 44.330
(ko) °= 370 553
Q .zt 1555.970 13 119.690
Body weight(kg)2 fAtAY =& & -2 A1,13)=5.4152 {O|gt Xpo]7t
UEPF O L (p<.05), B FAtAE &5 A - 30 O AesAA8sis

sAdo® golg Alol7l gle Ao= Uehdth g0l xtol2 U 55
o] cfstel PAMOE AMEA, L5 HEt 25 2
o2 yeoy, aA8a SolstAl 97 Uergy] W gud o

2 29 Aol G Ao

tu
£Q
s}
W
)
4>
50
o

Body weight
(kg
44.2 -

42.9 -

41.6 -

I

E K
ok 0k

£ 0L
u

40.2 -

39.0 -

377 | A7

r
Tt

AlZ] :

*

a3 7. 1237 g2 & 4 - 3 Body weight A1



B 9. BMI Mixed ANOVA &M A1

= Source SS df MS F p

Al 7] .036 1 .036 .063 .805
MEIxA|7 011 1 011

BMI °= 7! 020 890
(ka/rel) 2zt 7.382 13 568
A e 029 1 029

- .002 969
2zt 236.411 13 18.185

BMI(ke/mi)e QAtA% €5 A - & A1,13)-.063, Jdz gitay 25

of g Asagan A113)=0.20, 4Hol wet A113)=.0022 £7

BMI

(ka/m)
19.32 -
19.25 -
19.18 -

P2
19.11 - u Oy
19.04 -
18.97 - P
= =
J3™ 8. 1257 gitad 285 A -5 BMI Z

- 30 -



H 10. %Tissue fat Mixed ANOVA &AM AWt

3= Source SS dar MS F p
A7 3260 1 3.260 712 414
ot f MEXA|7| 1173 1 1.173 - 1
i t _ . .
° 'S(i/“)e a ozt 59514 13 4.578
(o]
AN 82106 1 82.106
: 573 462
ozt 1861268 13 143.174
%Tissue fat(%)2 9AtAY &5 A -3 H1,13)=.712, dE1 FAAA

1,13)=.256, 7gHof| o} A(1,13)=.5732
o2 e

5 A -

2
=)
Fru
02
fol
2
oo
ol
i)
ool

tu
Jo
i)
ro
Dall
X
i)
N
-~
£2
rlr
.

2 FAA

% Tissue fat
(%)

31.5
30.0 -

28.5

" oy

27.0 - CY- 2

25,5

24.0 - A7

= E

= 9. 1237t SQAtAM 25 A - 5 %Tissue fat A1}
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B 11. Fat mass Mixed ANOVA &M ZAi}

= Source SS df MS F p
NE] 321 1 321 271 611
i A 8xA| 7| 754 1 754 . 139
at(kr;)ass o3t 15391 13 1.184 ' '
A 20994 1 20994
: 369 554
ozt 739092 13 56.853
Fat mass(g)e 444 €% M- 3 A1I13)-271, 41 Gi44 25
A off W& HdsAgadt AM1,13)=.637, ddo] T2t A1,13)=.3692 A

Fat mass

(k)

13.3 -

12.6

11.9 -

u LY

11.2 - u oy
10.5 -

9.8 - AfZF

sl z

= 10, 12537 gAtAMd 25 A - 5 Fat mass ZAd
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H 12. Lean mass Mixed ANOVA &A1 AWt

= Source SS dar MS F p
Al 7] 7.653 1 7.653 25.563 .001
GEXA7| .002 1 .002
Lean mass _ .007 936
(k) 2 2t 3.892 13 299
A e
3% 2.361 1 2.361 070 796
2t 440.421 13 33.879

Lean mass(kg)e SAtAAN &%= A .35 H1,13)=25.56302 Q0]st x}o]
7 UERR O WH(p<.001), 8t &

A1,13)=.0072 &.9]3t x}o]7}
AR §olg Aol7t gl A 2

so] distel PAIMOR AHMuY, 25 Much 25 5o AAYFol F7k
Aoz UeEHoy, AaAganrt fostAl Al UERRT] diFol dEd

_‘

l ean mass

(k)

*ERK

29.4 -

28.7 -

28.0 -

Ly

27.3 e

26.6 -

Al ZF

= 11, 1237 gAtad 25 A -5 Lean mass 21}



E 13. WHR Mixed ANOVA &M Zu}

= Source SS o/ MS F p
A7 .004 1 004 52.853 001
A EE XA 7 .000 1 .000
c=" 7l 1.673 218
WHR Qzt 001 13 .000
M 042 1 042
°= 7.422 017
Qxzt 074 13 006

WHRS Qitax €% & -3 A1,13)=52.8530.2 §0J5t xfo]7} UElto
U(p<.001), AEu  faad 25 A- 3o o2 gemgant
F(1,13)=1.67302 {9 Hof| ot A1,13)=7.4222
EAMO=E o3t Aot Gk o2 Ul 9o)3t o2 Ue £a
o] cfstel TAMOE AMEA, 25 HE 25
gol Pad oz yehou, Feaganst st 9A uehdsl o
2o o] the 2o Aolt gt Ao Yoty ¥ & Ak

z
i
EAD
el
N
—
2

o gede] S52AY

WHFR
095 Fededk
0.90 -
0.85
8 gy
0.80 - w oy
0.75 -
0.70 - AJZF
2 e
}\|7| HET TS

1Y 12, 1237 Q44N 25 W - 3 WHR 2T



H 14. BMR Mixed ANOVA &AM 7D}

a5 Source SS df MS F p
AlZ] 2430.012 1 2430.012 16.735 .001
M xA|7 4.983 1 4.983
BMR °= _l | 034 856
) 3zt 1887.681 13 145.206
g 10870.716 1 10870.716
: 612 448
zat 230867.377 13 17759.029

BMR(l)2 FAtAd 25 A -9 AL13)=16.7352 [t Apol7b LERE

A
OL(p<.001), B8y /ALY s A

So] mE AAsAgais
F1,13)=.0342 {oJgt xfo]7} it ®gh dEHo] T2f A1,13)=.6128 &
Aoz [olgh xo|7F gl ZAo=2 UEtYTh {ogh Afolg UEtd Fai}
of thsto] #AH o2 AHRA, 5 MHrt &5 Fof 7| xTjArFo] Fotst
Aoz UeHoYy, HJeAg et oshA]l Al UEREZ] diEol] A

on g 4 ek

=
rlu
fol
=
1
2
o
rr
£
r II‘
S
lo
U
£

BMR
(k)

1075 -

1050 -
1025 -
W LA

1000 -

975 -

950 - AJZF

il

A]Z] 1 ==

a3 13 123 g2 28 d -3 BMR 2



45t (n=7) o{3}d (n=8)
s
H z H 5
V0zmax 28.5747.07  3543%7.96  31.85%588  35.17%4.36
(m¢/kg/min)
Mt SD

H 16. VOzmax Mixed ANOVA &M Zit

3= Source SS dar MS F p
A7 193164 1 193.164 10226 007

: M EIXA| 7| 23266 1 23.266
1232 287

V/OZ;”EX @z} 245570 13 18.890

(m#/kg/min) A 17.092 1 17.092
c= 0 0 274 609

ozt 809.945 13 62.303

VO,maxml/kg/min)= SAFAN Q= A .35 [1,13)=10.22602 So]5t
Ahg

Apol7h UERH oW (p<.05), B fAtAd 2 A - 2ol OE A=

2 M0 §o)3t o7t Qi oz Uit &
Zawo gste] PAIMOR AmEY, o5 Aurt £F &
Mt Aoz yehgou, HaAgaut ostAl el Uehgdy] o] A



<

ol

o] ol gl

o o4& =

==
=

30 %0

¥or Tor
o w @
D m W.L.

om

Ry

VO,max
(mé/kg/min)
45
26
27

AlZ| -

ER
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257 QALY 25 A3 FUASES] BY
12757 §At4% €% A -5 e mhe susiro] 24 An: <&
17~21>, <322 15~18>9}
B 17. 1237 Q444 25 M- § SYFSEY 23 2L
S5 (n=7) o34 (n=8)
3
’.‘i 3 3 3
R-baPWV 925.00 910.86 956.34 976.00
(cm/s) +174.91 +143.72 +51.59 +88.06
L-baPWV 912.29 901.43 944.29 962.13
(cm/s) +171.59 +141.20 +34.03 +91.39
R-ABI 1.04£.12 1.08%+.14 1.00x.10 1.00+.13
L-ABI 1.05+.13 1.02+.11 93+.11 .95+.08

M+ SD

- 38 -



H 18. R-baPWV Mixed ANOVA &M Z 1}

e Source SS df MS F p
Al 7] 56.834 1 56.834 012 913
MEXA| 7| 2133.005 1 2133.005 462 509
R'('T;Z\;VV oz 60041223 13 4618556 '
= 17376.434 1 17376.434
_ .705 416
2z} 320361.795 13 24643.215
R-baPWV(cm/s)= SAFAMN 2% A -5 F1,13)=.012, AHy} SAAAN

990 -

960 -
w Lo

930 - O A

900 |

870 - AfZF

R-baPWV Z 1t

on

d™ 15, 1237 |48 25 A -

-39 -



H 19. L-baPWV Mixed ANOVA &AM Z 3}

= Source SS daf MS F p
Al 7] 90.768 1 90.768 .019 .892
EXA| 7] 1536.216 1 1536.216
L-baPWV - 327 577
(an/s) QZf 61049.020 13 4696.078
o) 16042.662 1 16042.662
- 691 421
QZf 301819.717 13 23216.901
L-baPWV(em/s)= 4424 =& A - % A1,13)=.019, ¥ FAtAA
e5 A - 5o w2 JsAgant A1,13)=327, Jd otel A1,13)-.691=

960 -

930 -

900 -

870 -

840 -

- 40 -
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HE 20. R-ABI Mixed ANOVA £A Z}

=2 Source 5SS df MS F

p
Al 7| 002 1 002 364 557
M EIXA|7 003 1 003
e= 7] 614 447
R-ABI Qzf 070 13 005
A 028 1 028
°= 1.079 318
3z} 336 13 026
R-ABIE §4ta4 €% A -5 A113)-364, ¥ S4ta4 €5 %

| S

SO Mg YoAgayt A1,13)=.614, JdEo] m2t A1,13)=1.0792 &4

oz 9ol Afoj7} gle Aow Upehgr)

R-ABI
1.12 -
1.08 -
1.04 -
w Y
100 - oy
0.96 -
0.92 - A7t

- 4] -
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A



E 21. L-ABI Mixed ANOVA 2A Za}
3= Source SS dar MS F p
Al 7] 000 1 000 089 770
A EIXA| 7| 004 1 004
o= 932 352
L-ABI Qzf 050 13 004
A 067 1 067
°= 3.612 080
Qzf 241 13 019
L-ABI: §4t24 €5 A -5 A113)-.089, HEI g4tay &5 A
So] 2 AsAgayt AM1,13)=.932, dEo] et A1,13)=3.6122 FAA

o2 golgt Afo|7t gt Ho Uepgt

L-ABI

1.10 -

1.05 -

1.00 -

0.95 -

0.90 -

0.85 -

- 42 -
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1257 §3tad €5 A -5 Agsrdst 9 Y
12370 GAtad 25 A -3 Ao 2 AduAst QxR 24 2
= <F 22~29>, <Y 19~25>2F o).
B 22 127t g4t 25 A - & A AR £ A
Hatd (n=7) o&Hd (n=8)
o L
o "
l =2 A =1
SBP
108.71+£10.80  102.29+10.06 112.71+4.35 109.13+11.26
(mmHg)
DBP
68.7116.24 61.711£8.81 67.23+2.86 69.00+7.21
(mmHg)
TC
173.86+2559  167.27+£19.12  165.25+2004 166.62+11.89
(mg/de)
TG
83.29+28.90 93.14+£52.15 76.75+22.03 100.38+43.72
(mg/d?)
HDL-C
59.86+6.20 56.40+10.45 58.38+20.61 57.10+£21.04
(mg/de)
LDL-C
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B 23. SBP Mixed ANOVA &M ZAx

o= Source SS dr MS F P
Al7] 187.231 1 187.231  3.958 068
FHEXA 7| 15.077 1 15.077
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(mmHg)
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H 24. DBP Mixed ANOVA £A Z 1}

o= Source SS dr MS F P
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H 25. TC Mixed ANOVA £AM Zat

a5 Source SS df MS F P

AlZ] 50.806 1 50.806 258 620
HEXA|7| 117.913 1 117.913

TC ) 598 453
(va/ ) 2zt 2562.862 13 197.143
dE 160.286 1 160.286

) 283 604
2z} 7360.796 13 566.215
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- o g JeAdant A1,13)=.598, 420 o2t A1,13)=.28302 &
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H 26. TG Mixed ANOVA £AM Z 1}

o= Source SS dr MS F P
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TG } 235 636
2zt 19561.366 13 1504.720
(mg/de)
aE .905 1 905
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H 27. HDL-C Mixed ANOVA £A Z D}

g Source SS df MS F p
A7 41.946 1 41,946 2.089 172
FHEXA|7] 8.893 1 8.893
HDL-C _ 443 517
2z} 261035 13 20.080
(mg/de)
g 1.140 1 1.140
) .002 963
2z} 6698.172 13 515.244
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H 28. LDL-C Mixed ANOVA 24 Z1

o= Source SS dr MS F P
Al 7] 224.909 1 224909  1.458 249
FHEXA|7| 98.526 1 98.526
LDL-C ) 639 439
(va/ &) 3zt 2005812 13 154.293
g4 228.185 1 228.185
) 481 500
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H 29. hs-CRP ANOVA &M Zu}

3= Source SS

dr MS F D
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HEXAY| 4.410 1 4.410
hs-CRP ) 1.146 304
(ma/c0) 22t 50.023 13 3.848
’ g4 2.910 1 2.910
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ABSTRACT

The effect of aerobic exercise on the risk factors
of cardiovascular disease, cardiorespiratory fitness
and body composition of elementary students with

visual impairment

Kim So Young
Dept. of Physical Education
Graduate school of

Sungshin Women's University

The purpose of this research is to study how aerobic exercise can
have an effect on the risk factors of cardiovascular disease and
body composition of elementary students with visual impairment,
thus finally I can come up with a fundamentals of an exercise
prescription for these children. 15(11.43+0.8 yr) from X-school
suffering visual impairment were chosen to be experimented. I took

measures of their body composition, risk factors of cardiovascular



disease before and after the exercise. Erogometer(MONARK, Sweden)

50-70% VOQ, 12 weeks program, three of 30 minutes sessions per

week. 1 executed the paired t-test using SPSS Winl8.0, under

significance level of a=.05, and the results were as follow:

1. Body composition: Height(cm)(p<.001), Lean mass(kg)(p<.001),
WHR(p<.01), BMR(kcal)(p<.001). Also, contrarily, Body weight(kg),

%Tissue fat(%), Fat mass(kg), BMI(kg/m?) [no significant difference].

2. Cardiorespiratory fitness: There was significant difference in v
Os,max(ml/ke/min) [among both groups and measurement time](p<001).

3. Degree of arteriosclerosis: There were no significant differences
according to the measurement time in R-baPWV, L-baPWV, R-ABI,
L-ABI. All of thse factors, but, tended to decrease.

4. Risk factors of cardiovascular disease: SBP(mmHg), DBP(mmHg)
was stable [no significant change was observed]|, TG(ml/dl)(p.<001),
TC(ml/dl), HDL-C(ml/dl), LDL-C(ml/dl), hs-CRP(ml/dl) [no significant

change was observed].

To sum up, in overall, aerobic exercise has positive effect on
elementary students with visual impairment, but not on risk factors
of cardiovascular disease and obesity index. This study tells me that
physical education in school lack in hours, and I strongly encourage

schools to extend hours of their physical education classes.
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