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Abstract

Effects of Walking Exercise on Diabetic Parameters and Vascular Compliance in Type II

Diabetes Mellitus Patients
1) . 2) . 3) . b*
Park Sung-mo” * Kim Gyeong-Cheul™ * Kim Lee-Sun™ * Kwak Yi-Sub

K Dept. of physical education, Dong-Eui University. / & Dept. of orviental medicine, Dong-Eui University
? Dept. of Nursing, Dong-Eui Universizy.

Objectives
The purpose of this study was to investigate the effects of walking exercise on diabetes mellitus indicator and

vascular compliance of type 2 diabetes mellitus adults.

Methods
The subjects were 2 groups; exercise group(n=11, age=57.36+8.74), non-exercise group(n=10, age=59.20+5.81).
Walking exercise five or more times a week, and more than 10,000 steps per day with writing the walking
diary ordered to the exercise group. For date analysis, mean and standard deviation scores were calculated, and

independent t-test was performed.

Result
After 45 days of walking exercise, weight (p <.01), abdominal obesity rate (p <.05), body fat mass (p <.05)
showed significant difference between the groups. but diabetes indicators and vascular compliance tend to

decreased in the exercise group, there was no significant difference between the groups.

Conclusions
Walking exercise is effective in improving body composition.
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Table 1, characteristics of subjects N=21
25T (m=11) H 25 (n=10)
H 5 5 2
T ?’ i },"5]_ ‘}F‘(%) g _)r_(o/() X p
A A 10(90.9) 7(70.0) 31
4 1(9.1) 3(30.0)
504 =gk 2(18.2) 1(10.0)
50A01 g~ 60A ]k 7(63.7) 4(40.0)
Sk 60|01 ’d~704H] 5k 1(9.1) 5(50.0) 16.323 294
704 o] 1(9.1) -
M+SD 57.36+8.74 59.20+5.81
Table 2. disease—related characteristics N=21
2E5Fm=11) HEET(=10)
LI L 2
T T A % 2 5% X ’
. J 121% ulgk — 4(36.4) 2(20.0)
Mg o)d~6071E wigh ) }
Aghke A)7] 12 Hf . Lf 60 HEJ o 10:-1) 3(30.0) 18.995 214
oY) 6070 ol d~12070¢Y wiut 3(27.3) 1(10.0)
12070€ o]} 3(27.3) 2(20.0)
1S 9(81.8) 6(60.0)
oA mhok=
a4 71 wwa G AR 1(9.1) 1(10.0)
g NERE - 2(20.0) 4.563 335
° °e° RATE - 1(10.0)
A 1(9.1) -
Al 4(36.4) 6(60.0)
v A9 A 111_?;3% 4(36.4) 2(20.0)
A=t 6(54.5) 2(20.0)
el 1(9.1) 1(10.0)
* oS
A7) &5 &HE Wel AN EAH &8 9 Aol =& Aok AEHA Aol A
T e ARE AFFl U = WEY HHES &3 de AT AF el A
Al &8k T
A A AFAAe AFEH S AP 4 F
. q-]i-‘,Ltg-lg M E AR o FF TS 4547 THEAE 3}
2311 ZU) %S AAEA
1. HACHA A= S] dutd EA S Table 1. AW #H &
AL Table 2. Zo
HZ 19z AR el gle Al 28 &
=S4 218((ET 115, HlET 10%)S o 2 Gt
FoE AANSAIL FEEZo] 280mg/dl ©]4, &
SO AdY, e 9384 9.5% o] dol A ) Hd= 24
U AZgE g S0 R Qe daAd 54 459 &5 A% AT AT, AA-E(%body fav),
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A E E2X7](Body composition analyzer, Inbody720,

Biospace, Korea)E ©o]-&3}o] =43} t}
e BT, W) 0.2 34

Hom A A A, WA, A 5 ZHA

U 0RE Yo & Yk F&

=TT =
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-

2) B U YuXE BN

% Jﬂl(cho Japan)e
Hawe A&
24 5% A 9% 104 o ¥ 1243
2 fAA T 7, WRE Aol &F
3 AF A 452 ol Wk F Ao
27 15ul AT WY 2 FHAUNLE AR
7](Hitachi 7600-110/7170 analyzer, Tokyo, Japan)&
-8l A8k
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Table 3, verify the homogeneity of body composition N=21
W = (=) H| $- =7 (1=10)
M(SD) M(SD)
AZ(kg) 71.48+10.85 65.68+12.17 1.148 266
ERuhs 0.96:0.06 0.92+0.10 1.098 290
AR HHE (%) 26.35+4.89 26.74+7.96 -0.135 894
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Table 4., change of body composition before and after N=21
W > EET(=11) H 25T (1=10) . »
M(SD) M(SD)

pre 71.48+10.85 65.68+12.17

A F(kg) post 71.10£10.95 66.74+12.25 2713 .008
diff -0.38+1.03 1.06+1.36
pre 0.96+0.06 0.92+0.10

BT post 0.94+0.06 0.92+0.09 -2.040 .033
diff -0.01+0.01 0.01+0.03
pre 26.35+4.89 26.74+7.96

AR S (%) post 25.0244.93 27.25+7.10 2257 024
diff -1.33+0.73 0.514£2.48

olN

*p<.05, S -7

Table 5, verify the homogeneity index of physiological blood N=21
W > +5T(n=11) H 5T (@=10)
M(SD) M(SD)
4%7]89 N mmHg) 142.18+22.17 144.404+20.85 -0.236 816
0]2+718HmmHg) 81.91+9.48 84.60+8.93 -0.670 511
FEEH(mg/dL) 170.67+80.16 203.13491.62 -0.705 495
3N 2(%) 8.68+2.28 8.40+1.56 0.334 743
& 544 HAL Table 3. 3} Zrh & Aol 7t 45}%}(17;047).

Az, EFNE, AAEES 247 5T vl AALEL 5T 54 26.35(4.89) %ol A
&7 ol FAAHCE Fo7 Aol7t glo) F BT 25.02(4.93) BE, ST 26.74(7.96) %
o] S AoE Yeytth NA 27.25(7.10) %= YERY F T3t BAHOE

27 Aol 7h AATHp=.024). EF SFTolA A

2) 2T HIRSTY 28 M - T HYE #Ht 71ZF 88 akel7F YERTHp=.013).

S+ T HEE T 5 A-Foll 2 AHE
Eﬂi} .E_/\j, 7:‘—':_]-‘7’}‘% Table 1= =2=H X o= 2.

LE3 71.10(10.95) kg =, Hl%%v?% 65.68(12.17) 1) 2z tigszel 2u A deR =Y
keol A 667412.25) kg2 VEh} % 27kel 5717 Aol tiet 29 238
o2 o Apol7h QI THp=.008). ATEA LT s EAeE @
EHHTHE L &5T2 52 0.96(0.06) A Y 2|20 U3 T2A AAL Table 5. 9 2}
%%? 0.94(0.06)%, HZET2 0.92(0.10)01 4] ¢ 935G, I LE &S HlE
92(0.09)Z YERY F 7t FAHORE Folst S ol BARSE frog Atolrt glo] F AT

=
i}om AR P(p-033), LETANA A7 Kol o] BAF Ao Uehget
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Table 6. change of physiological blood before and after

N=21
~ 25 (n=11) 85 T (n=10)
H 5 t P
M(SD) M(SD)
pre 142.18+22.17 144.40+20.85
45718 (mmHg) post 124.45+10.76 138.00+20.14
diff -17.73+£20.84 -6.4020.02 -1.270 110
pre 81.9149.48 84.60+8.93
0]¢+718 % (mmHg) post 71.91+£9.44 82.30+9.51
diff -10.00+12.21 -2.3049.21 -1.640 0359
pre 170.67+80.16 203.13491.62
FEEH(mg/dL) post 129.00+21.38 138.38+60.37
diff -41.67+80.50 -64.75+80.81 0.530 304
pre 8.68+2.28 8.40+1.56
S A(%) post 7.55+1.41 7.63+1.61
diff -1.18+2.09 -0.78+0.93 -0.593 282
Table 7. verify the homogeneity of the relevant index circulation N=21
W > 2E T (=11) H| 257 (n=10) . »
M(SD) M(SD)
HR (beats/min) 76.09+11.39 76.78+9.62 -0.146 885
ESV(ml/beat) 65.09+12.75 60.67+17.64 0.630 539
ESI(ml/beat/m>) 36.45+7.46 36.00+8.56 0.125 902
ECO(L/min) 4.83+0.58 4.51£0.95 0.871 400
ECI(L/mjn/mQ) 2.69+0.29 2.68+0.43 0.078 939
ECR(dyne*sec*cm °) 1542.73+192.65 1908.22+550.38 -1.899 .088
ECRI(dyne*sec/cm) 2773.82+415.58 3139.22+691.45 -1.393 .188

+ HR : Heart Rate

+ ESV : Estimated Stroke Volume
+ ECO : Estimated Cardiac Output
+ ECR : Estimated Circulation Resistance

+ ESI : Estimated Stroke Volume Index
- ECI : Estimated Cardiac Output Index
+ ECRI : Estimated Circulation Resistance Index

o Yol #HE X0l

AT ALY 5T vl dAes &
3 52 AAL Table 7.3 2t}

HR, ESV, ESI, ECO, ECI, ECR, ECRIE= 77}
LETI HEEF ol BAA R Fold Ho|7}

re
D)
Y
=2
=
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Table 8. change of related index circulation before and after N=21
W = 2E T (=11) H 25T (n=10)
T t p
M(SD) M(SD)
pre 76.09+11.39 76.78+9.62
HR(beats/min) post 75.18£7.64 75.44+8.13
diff -0.91+£12.29 -1.33+8.72 0.090 465
pre 65.09+12.75 60.67+17.64
ESV(ml/beat) post 69.73£12.33 64.67+12.52
diff 4.64+15.51 4.00+8.32 0.117 454
pre 36.45+7.46 36.00+8.56
ESI(ml/beat/m?) post 38.82+5.36 38.33+5.68
diff 2.36+8.38 2.3345.50 0.010 496
pre 4.83+0.58 4.51+0.95
ECO(L/min) post 5.17+0.76 4.82+0.65
diff 0.35+0.66 0.31£0.56 0.125 451
pre 2.69+0.30 2.68+0.43
ECI(L/min/m?) post 2.87+0.21 2.87+0.23
diff 0.18+0.34 0.19+0.40 -0.042 484
pre 1542.73+192.65 1908.22+550.38
ECR(dyne*sec*cm 5) post 1397.27+168.46 1591.784252.33
diff -145.45+217.04 -316.44+354.95 1.265 115
pre 2773.824+415.58 3239.224+691.45
ECRI(dyne*sec/cm) post 2491.734246.58 2655.44+359.26
diff -282.09+405.16 -483.78+514.74 0.958 177
Table 9, verify the homogeneity of radial pulse wave and RAIl N=21
~ ET(=11) H T (=10)
H 5 p
M(SD) M(SD)
2 W R)(%) 671.18+266.61 883.89+419.29 -1.319 210
-2 ol L %](%) 771.00£273.96 824.33+352.76 -0.371 716
& RAI 69.71+11.76 75.76+£13.39 -1.096 288
-2 RAI 68.38+14.17 77.55+13.10 -1.540 .140
o] 7 o] A3 AR YET 4, Z2 2HEE) Mol x| 2 oo ol(RAI) EM

rir

HR, ESV, ESI, ECO, ECI, ECR, ECRI= &
3 v F 2ol &5 AT FAFoE T

Aol 7h A

AT A 5T
o

o
oL A8 A AA
ARAD g 5

A4 AA
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Table 10, change of radial pulse wave and RAl in before and after N=21
W 5T (n=11) H| 25T (1=10)
o T t p
M(SD) M(SD)
pre 671.18+266.61 833.634418.25
27 Wl R| (%) post 771.00+273.96 859.75+323.67 0.400 347
diff 89.00+£374.70 26.13+309.47
pre 760.18+276.83 824.334352.76
7 W= (%) post 708.824225.61 747.224324.14 0.094 463
diff -62.18+230.88 277.11+425.85
pre 69.71464.13 75.70+13.39
7 RAI post 64.13£19.92 72.70+10.46 -0.335 371
diff -5.58+19.97 -3.06+14.33
pre 68.38+14.17 77.55£13.10
3 RAI post 66.53+18.92 77.46+9.57 -0.253 402
diff -1.855+16.36 -0.090+15.63
¥ 357344 (RAI : radial augmentation index) : @¥H 9] -89S WHsl= & &4 AGEA, IHYSFE 52 4
Uehlle 4834 23] Aot}
T o] 5 ALoE Yyt de Ao Hugw g
E3] AAYL vty FRE v R 24 AL
2) 23T H2ESTL 285 ©-F A2 # A AS st Agaol dde] Ad HE
OHOf| K| L THIHQQI(RAI) A3} of 9&g vA 2247 PYFS dos)e v Fad
3o F
SEFH MeFEe £F A-Fol B2 B o] ge
mebA A Q] AR vk 13k A

1. Hg=2el Hat

A E-(body composition)
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