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Abstract :

Journal of the Korean Applied Science and Technology

The purpose of this study was to investigate the effects of aquatic walking exercise on

body composition, hs—CRP, HOMA-IR, and blood pressure in obese elderly women. Twenty,

obese elderly women[percent body fat(%BF) < 30%] composed of aquatic walking exercise
group(EX, n=10), the control group(CON, n=10). The variables of body composition, hs—CRP,
HOMA-IR, and blood pressure were measured in all the subjects pre and post of 12 weeks

aquatic walking exercise(RPE 11-14, 3 times per week, 50 mins). The test data were analyzed by
paired t—test and repeated ANOVA, and the alpha level of p<{.05 was set for all tests of
significance. %BF (p<.05), insulin (p<.01), HOMA-IR (p<.01) and SBP (p<.05) were significantly
decreased in EX group compared to CON group. These results suggest that 12 weeks of aquatic

walking exercise improves %BF, HOMA-IR, and blood pressure. Thus, this proposed aquatic
walking exercise modality can be a useful therapy to improve both obese and cardiovascular

disease in obese elderly women.
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Table 1. Characteristics of subject

EX CON
Age 71.6+3.31 71.342.79
(yrs)
Height 15y 564457 152.80+3.75
(cm)
Weight 02004534 65284731
kg)
BMI

+ +
(kg/m) 26.62+2.09  27.96+3.01

Values are M+SD
EX ! aquatic walking exercise group, CON :
control group

2.2 MA=H

g Fi8 AEAIInLabs50,  Inbody,
Korea)E o|gste] ZAslgy, AAUs 92 =
AL A& E4%1]71Q Inbody S10(Inbody,
Korea)2 o]gste] 7HHSE Bale 22351 Alg]o
A &7kt

2.3. hs—CRP

hs—=CRP&= C-reactive protein (latex) high
sensitive assay (Roche, Germany)®t Cobas
8000(Roche, Germany) Z=A7]7]1& o835t
TIA(transient ischemic attack) WHo=z Ao}

k.

1277 55727 250] v 2ol 449 AAZA, hs-CRP, A& APY 2 Bl ujA: 4F 3

2.4, HOMA-IR

2F32E UV assay(HK)E ©]&3te], Glu
kitRoche, DEU)2] A]2F2 Hitachi 7600(Hitachi,
JPN)O] HHE ARgSte] EAskh dedd
BEAvrEe ECLIA(elec
immunoassay) & ©|-&ste] EA5}A, Insulin
kit(Roche, DEU)2] A]2F2 Cobas e801(Roche,
DEU)®] HIE AH&Ste] S5kt Homeostasis
model assessment  index=[fasting insulin(x
U/mL) X fasting  glucose(mg/dL)]/4059] -FA©
2 ARESITH22].

trochemiluminescence

oF
(=]

.5.

2 g2 AR 108 ol B AT =
Medan Health Facility Security Agency (Balai
Pengamanan Fasilitas Kesehatan, BPFK)7} 2%
St A EAAMHEM-7156T, Omron, Japan)Z
=qstgon, 28] 24 ¥ BRae 7SSt
7t 4 7+ @37} 10mmHg oY 23¢ 13
7b SAoto] W2 o] Hgto® 7=t
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o d

2.6, =47 2so=214

FEANEES £ 12m, &2 28~29°C,
25m FFAlA 1253 F 33)(H S
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og st Sl oFE 27, IE
oz Ay W AEHAS ALY, B LEL
TS AASIYleH, FEese ~EH
AL AASIAY. 50T = Borg (1982)9] &
SAHZE(RPE; Rating of Perceived Exertion)&
olg3to] 1-65+= RPE 11-12, 7-125& RPE
13-142  AAsiEt. 527152 &2
Table 2%} 2t}

EAAZE SPSS 23.0& ]85}
?l B BEHAMESD)E A
ZF HQle] Ak 2+ A7) 7 FeAg
Be HHESA ]%tﬂ%k?:ﬁ@—way ANOVA
repeated measure)S ©J-&3IHIL, AT HEFL
paried t—testE AHAIStT. E74]73 Lojxzo
052 5}t
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Table 2. 12 week aquatic walking exercise
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week order exercise intensity ~ frequency
Warm-up walk forward, walk backward, walk on tiptoe,
(5 min) static stretching
1_6k walk forward 11?F]f2
WEEK Main exercise 3 times
7-12 (40 min) L & 4 RPE /week
week watke forwar 13-14
Cool-down . .
(5 min) static stretching
Table 3. The changed of body composition
Variable Group Pre t—value F-value
%BE EX 40784434  39.65+4.42  2.892° gime 41955501#
rou .
(%) CON 43174648 43384642  -1551 TimeXGfoup 10,501
SMM EX 19.27+1.85 19284181  -0.142 Time 0.014
(ke) Group 0.097
g CON 19.64+3.26 19.64+3.20 0.000 Time X Group 0.014

Values are M*SD, * p <05, ** p <01, # p <05, ## p <01

EX : exercise group, CON : control group

3. &t { nF

IFD FEAE AMEODT ehton], 85
FolH RelaA AasArHp05). dETlA
L oI Aol 9

$%5747185% ¥ hs—CRP2] HS}l= Table 49}
2o} &5, HET BEOA o7t Zpol7t ¢l
st
AR .

3.3. HOMA-IR

5747125 & HOMA-IR® H3M= Table
49} Zr}, doe 25, URT EFA 79
2t Zolzt itk Qe A7l 3t 83
(p<.0D), Al719F 287 4528 BIHpLO0D7}
Uetton, sdolA  FootAl  Hastint

(p<.01). HOMA-IR A]7] 7+ Fa7H(p<.01), Al
719 257 AeEe a9 (pd01)7F YEhgtoH,
SETANA FolskA HAaSHATHp<.01). HET
oA FOIR Atol7h gk,

g A7) 7F FEIPC0S), A71%
24§ ATHpCOD7E ektow], &%
s At Ark(pC09). ol9] dgr
N e, tEd BEA fg Holst

3.5, 1&

AGE H7E F AT =2ER] o AERA FH]
ZrAa2 QISH lipoprotein lipase®] 43} A 7]
5o Ha=m AT 242 F7F Hi, AR
A Hop23]. gl w7 ol ¢ WA

o
-
1

HAARES 2,68 #e] ZHET, GHET H|
waf Hjghg2 oF lev] 2 Zoez HiEy
SItH24]. oS vk AEyAS] =8 9
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1237 457271850] Wg 2 ol4o] AAZA, he-CRP, 949 A94 % Bl vlAE 9F 5

Table 4. The changed of hs—CRP, glucose, insulin, HOMA-IR and blood pressure

Variable  Group Pre t—value F-value
he-CRP  EX 0.08+0.02 0.07+0.02 2.121 glme 8%2‘2‘
rou .
(mg/dL))  CON  0.07+0.04 0.07+0.03 0.000  Timex Gfoup 39014
alucose EX  101.70+15.76 100.80+14.75  0.504 GTime ?ggg
roup .
(mg/dL)  CON  109.10+16.93  109.70+1592  ~0373  TimexGroup  0.376
msulin | EX 9.36%3.07 6.96£2.60  3318" Time 10.460%
Group 0.527
(«U/mL)  CON  9.25+4.09 9.29.4400 0373 TimexGroup 11.181%
HOMA-IR  EX 2.38+1.00 1.78+0.82 36417 gime 1%-3;23?##
Trou .
(pg/ml)  CON  2.56+135 2574133 -0.695  Timex Gfoup 13,707
SBP EX  151.60+14.05 143.70+11.11  2.750° Time 5.297"
Group 0.156
(mmBg)  CON  150.20+22.27 151.20%20.58  ~1.168  TimexGroup  8.813"
DEP EX 79.40+8.18  77.70+8.64 1.259 Time 1.527
Group 1.909

(mmHg)  CcON 83.30+7.20

83.20+6.97 0.183

Time X Group 1.206

Values are M*SD, * p <05, ** p <01, # p <05, ## p <01
EX : aquatic walking exercise group, CON : control group
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hs—CRP9] AtaAI7l BaEg)om[31], Oh &
Choi [32]9] AFolA AAFAF7E =255
hs—CRP 4%0] &2 Aoz Hustdrh AHA
(American Heart Association)o]A= hs—CRP
T8 PR FESHY, 1.0 mg/L v|eHHE
Agto] AP, 1.0 mg/L °l4 - 3.0 mg/L
o (REE Y4dd), 3.0 mg/L oA TYEH o=
U2 o, 19dds AR Ad
Agto] Ay 9do] 2vf FroH= AR KHish
AcH33].

SEAEE, AAEEEo] W2 AfEoAA 22
CRP &&5 Hole Ao HIE glom[34],
AtAE 250l CRP 59 /A =& F+=
Ro= dA U35 APAFolA AAF
= HT {74 § A4S dteR fAAL 5
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= 2= T A @At 459 Hs o
Ak Aor HUET 937, 38]. E Ao
A e, R BE FAHCZ {o3t zto]
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A= Jded vl Hie gdaede darlA
e Ao ddlew g5 [39], Brook
s [4012 BMI®H ded AT ALEAL
Je Aor HAsHHN, dad AP FHE
< HEEHo|al Aol ofgt AlFEAIA o
LA Yette Aoz HUSHE41]. ¢led A
P I A 25 da 2 AT TP REE
of AW AF whsol of=tEm[42], CRP 4=,
A2 e B 1dY & fEste Zow

A olrt43].
SHAIRE, Dalzill & [44]2 212Q] 417
o

1S = offl rlo

(o e BT =2
A ZAow HuSGth 53], fith 252
AAGAG 0 F B FE UAR ARSI
59 ol aaA Ao A glom[45],
Aol Hgt 15 oS o 1257t
F3A71 52 AARE 23 HOMA-IR9] §9]
ot ZAE HIsH21]. ol 2% o %
T F8A4(GLUT4) ¥ Q&3 484 (insulin

receptor) 7kt A &4 3, EZEdE A
2st7] 9t Al o 54 A3t 9§t Zoz
B =3 QltH4e, 47].

2 dFA dF2 5, dRe EFoA
frojgt Zpol7t uhx] @ikl Boulé 48] o
EFEN AT A e 2T FFE W=
Aoz HisIg o, 2§ EAE 2 d5
Hato] e FUFAQl A "9Qeh o=z w
dHth 2570 ded @ HOMA-IR o] #9
s fAastgon, ol £5A7 £52 5%

2~

& 84 S7H Qg Aoz PZE, £
FA7]1F0] v kel o E9 thAMI AR A
Ao 22 & 5 UL ez Alm "o}

HT 9 A F57e 1899 s S
711, AFol 5% S7tstd 1@Y HAd: oF
20-30% F7Foke Ao= duA 9lom[49], &
Z7] d%o] 20 mmHg Z7}5HA =W €A

5649, A5t EE(2.294) 2 HUE
F(@E.1580) 2] NI o dEAAA EoHAlE=
Aoz KWstYtH50]. Korean CDC [51]: 1
A T oo 1P| w2 FAoE HISHA,
S50t R @] F43] FrtetH, A¥E 1E
o gHES AHREY 300(3.3%), 40tH(12.4%),
50T](30.3%) 2 60TH(46.2%)%1 ZAC R XI5}y

>N

eL
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oH52].

S}A)9k, Cornelissen & Smart [53]19] wekE4]
AFoA AL 252 gS A= AL
2 HBastglon, AsdolA Higt Fd A4S
ez 1253 AVl HAIRE 2
HAE BstEt54]. o= =52 &3 4teHd
2 Y SR Y &4 498 2 St
ot Aow HustYH55].

2 Aol 2579 £57] ol F25HA
Aotglon, ol #3587 52 5% ERF
Ztefl oJst Aete S7h AAY ¥ HOMA-IR
o] 7RAef Qg Aoz BT, £FA7]250]

T 059 A U)F Al s E 4

= AoE AR Hrh

1T o=

30 T (0 ofN oy

4.8 2

B APt FN £3R718%00 HE =ql
g9 AARA, hs—CRP, Sl&d A3, 2 &
Rl BlAE QS Fohus] g HE =l of
42098 hIoE $FD 109, ED 1090
2 $FUNLFS ANG 2 e e A%
7t Uebtet

2ERY AATE, &, 9EY AYY o
557] Bol RelopA Baskrt. ole]
£ FqSll B 127 5FR/eFl Ml
ol ool AAYE, A&, A& AFY 2
527 @Yol A Egol it AR e
st
AT

gebd FAAQ $EEY] 8% Helrt Mg
¢l elygel wgt B @k AL Foh hAH
A PR A D o] e Z 4
A AOR A, 35 Aol 5577
S5 e I wH AF AT olFolA
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