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The Effects of Aquatic Exercise Program on Risk Factors of Metabolic
Syndrome and Stress in Women
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Purpose: The purpose of this study is to investigate the effects of an 8-week aquatic exercise program on risk factors of
metabolic syndrome and stress in women. Methods: This study employed a non-equivalent control group pretest-posttest
design. A total of 35 patients were recruited through a community health center. The data were analyzed with the SPSS
22.0 version program, and the outcome variables were risk factors of metabolic syndrome including abdominal circum-
ference, triglyceride, high density lipoprotein cholesterol, blood pressure, fasting blood glucose, and the level of stress.
Results: There was no statistically significant differences in abdominal circumference, triglyceride, high density lipoprotein
cholesterol, and blood pressure difference (post-pre) between the experimental and control group. However, there was
a significant difference in the stress level. Conclusion: This study result support the beneficial effect of stress management
in women on risk reduction for metabolic syndrome. Health professionals consider to develop strategy of the aquatic ex-
ercise program to reduce factors of metabolic syndrome.

Key Words: Exercise, Metabolic syndrome, Stress, Women
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Kim, & Kim, 2010) o]= 424, y&1] 4 H3} 23 e 1
oaE2lo) 742 AR Wsiel A} o] 4ol LheiLbs,
w737) ol Folie BAT A% Z7Iet AN 271, 7 oA}
o) 742 97 AR AREE St Zrkske oz o
A Qlth(Jang & Hur, 2007).

AR YA oA 7V o] AHgEHE e 2.8 et
EELERRE SR ELE RS LR ESECEY B
£ 0 T2 3 3o LIS A 3%} E31A(National
Cholesterol Education Program Adult Treatment Panel III,
NCEP ATP III) 7] Z0]th(Kim, Yoon et al,, 2011). o] & 21
=812] 75 obAl ol o] A il Blsf EFu] ko] B HetE=
obrJo} MEjE F A HollA = BR-E 9 BE 7I=(dA4=> 90
cm, %A} > 85 cm)S- &8¢t} (Korean Society for the Study
of Obesity, 2014).

ST ada Pgadont oY 4 Sad
B &(Cheon, Lee, & Kwon, 2012) H# o ]2} L0
29} 7+o A2 ZQl 8918 FHE 5 &Y, 53 iEi'ﬂiOH%
AJAFSHE- | 31 A]| - F4] Z(Hypothalamic-pituitary-adrenal
Axis; HPA-axis) ¥} A A A 52 st AESH 7 29} 3}

4], I, AR BE A8k S8 59 AFBAE FA71= 7
25 58 Ao SA71A SR ded A%
Ao YL F7MA7= A2 BIE T Qlth(eon & Kim,
2012). AR A 80E TaA7)7] YA 5=
A, 39, &% L A4 25 0] H 23545 (Ann, Choi, Kim, Ryu,
& Choi, 2016), A S4 S A Aol 281 5 H AEH A
e, AESWNAAS 9 Fasittal & o= Uch(Im, Lee,
Han, & Cho, 2012; Kong, Lee, & Hwang, 2016, Korean
Society for the Study of Obesity, 2014; Lee, Choi, & Yang,

2015).
$5LF T2 IUWL FulEl A WA A ABRA F
2 913 A= o] (Kim, 1994) T E 4 ol 2k A%
3ol 5 charet ARe) A3 S SIa) 280 5t
o 35, A 5sd 2EH L, 28, H8A SolA 384
ol a3/} R EQItHKim & Kim, 2002; Kim, Cho et al.,
2011). 7FF Z2IHL 254 52 2ol s¢ #
o uh 2ol A50) 5 glo] L5 4 glof, AANA She &

ol Hlsh T o et Al F FEe 9701 F5= ABAIT]
A 831 5] FHgslei(im 1999, 50 313 4301 4
ot 5T ol A5l sl FHF A4 R dEd A
Ao 35..1.]—7]— 131th= B 1 = 9 th(Kim & Kim, 2015). 18
B2 $39% Z2IRL EeAL o 8] JridE
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2 AN SR 504 o] oS ti e s GEA
24 7 3j0] 850 £5-0F X290 Helota 5
ofgh A}ERE Al o] vl ek R, 245 717 Tl AARE os
DA GOl RS 2702 B BsHIc Aol
AR e g,
- 2 70 BHo] S} Fols Seket 2}
. MR} YRS o3 & 9T YApAEO] 7Hs A
o NCEP-ATP I11¢] Ath7] Zof wje} ARz o8 a4
1) ol4e 323 2
« QAH, 2 75 S RN B4 A E 49l
11, &= 7155 2
AT S BVEY Aol 957 4585 S 4
43t Jeong ¥} Kim (2010)¢] A4 & 7] 2 G*Power 3.1
program=- 0]-8-5to] £3+37] 091, F-o)== .05, 44 .80
o o Bedt FEE 7 Hk ¥ 20 0|t} Jeongd Kim
(2010)7} Jeong (2013)2] A7-8 v}E-0 2 o4} EHEHE-2 20%
2 a2ste] g 24 J EE 2574 mAlsigl o AR
o £zor ua S AYsHA 8Ho| F& gE Y
22 7 0] 2Eelith BEES ¥ o] 32%, 27
o] 28% At o= . AR} AN hApALS] BeHE 20%
2 275 A 0%, 1 0§85 HHT AT R A771700] F7h
71705 A 5525 22 a0 24517 29 Wol gt

)

|

gom, E ohe AR 24 o] ok Ay 2 Folglr.
3. ARET
1) BRE

S A BHTAAR AN S8 ek
T F SE AR AT AR Aol FU $9T B4R A

FAZ EA A EARE vl Y S o] 27 m GLES
Zlo] = A| =5 Fofote] ST FUT A ol
3lo] 2438}=), 332 245 H HHAE cm2 L5}

2) 32 A FZ
AR A R 8AIZE B2 47

ol

H

o

f oz

odefree-01GC112, SD Bio-
sensor, INC, Korea)% o]-83lo] 24319t GEAZ R A9
A gkl mg/dLolch.

&% B¢l YAURE S WA ARSI, 940
(SDC

3) A, LU =AY EY 2HE

/AT A =R e F | AH S-S B T A E A o)
ol FY 2HE £47](SD LipodoCare, SD Biosensor,
INC, Korea)E ©]-8-3to] GEAN 2404 S5t on o
9= mg/dLo|t}. thd A= AL A o) 8AI7 F-E-S A 5HA
SR, SO = Erhet Fo T2 oS de] oS A5}
pig

9 EY

e AFEA (EXO-V650, FUM T2, T F ol &
slo] GrARN R 0N S5 AT, AR e A2
op7] B3 22 55 ol Abe] A& HslA B Hol Auhe A1
3 22 ol 2 X317 o] 24319 .00] Tl mmHg
olct.

5) 2Ed2

AEAL duRIS) AT S50 ZHE 98] Jang
(2000)0] 7H4t&t Psychosocial Wellbeing Index-short form
(PWLSF)S ol g3ke] @47k M7 S35}t PWISFL
187] 9] 47 HE(RHE T 0,1,2,3%)2 240t 4
S 0~5478010h. 5 B4} 87 ofshol A7, 9~26o]
W A H AEH AL, 278 o|Ato|d 1Yo 7 BEsir)
2 AFoA = 919 7] B5o] ERFskAT PWISFE] Al

FEE 0900|900, B o)A 9] A1 =& 0.89% .
4. X

B Ao A ARE3H A A X = Kim (1994)0] A dtet =%
Sz 2L ulgto 2 gIAEE T 93 gt meg =

7¥ste] 85 B9k 5 28], 18] 271K 4 S50 % 22
agolth. YA TE AP LA 71 AR 2 20174 7
AR 9Y7I 5 28], 19 2474, % 85§ DY A ST
o $1X3 GEUEA B 4G NN AT DB LS
& B $5LE RR UL NSt £5LE m
W) Ak TR azetele) 4
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A AT} =2 52 2 AR eI R A 2531
o A A AT FE T2 IH W82 Table 13}

2t

AYZ PAAEE 28 IA7HA) GEREA ) A4
Aol me] AT Aol A ehe]o] Tk LEL W F 9430
ol 53] AT AR 2 AN H AR T B
ULSE LT £5LF TRIWL YASTE AT
WL 158, 20 49 LAY AR08, BEEN SELF
BOR(F] £ 55, B 25 408, Hel 5 58), A 2 2 2
o}el7] 208, vk 2 mhEe] (R 9 AVR) 15258 0.2 Ho
12087}k 0 & 24 E|gjth(Table 1).
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Table 1. Aquatic Exercise Program with Health Education

P Ee]
=K=)

6. AIZEAM

£ AT S AR 242 918 SPSS/WIN 220
2L o] ko] the Tt o] R4 ST

- Ao bRl SAE Aol ME g AHEST,

2% W Uoloh ARATE testS B3] $A4 A

HAARE skgiTh
o AL} 2o APl BERE, 35 A
TSR, TLEA GG A E EY, 2EH A
& t-testE 53l T2 AAE 5Tk
s AFAA] T AP 2ol EREY, 5 A E
T, 8F FAAY, TUEAGHEZY AHE, Y 2

>4

« APAX T AP ZTY 27 AEF AL o] HAHL
t-test= FA 3t h

£ A7E AR4Y Aol Cohetme] A iAol ol

Construction Duration (min.) Contents Leader
Health education 15 - Self-management of arthritis (2 sessions) Researcher
- Metabolic syndrome management (14 sessions)

Check and shower 10 Instructor
Efficiency enhanced aquatic exercise B - Warming up

40 - Aquatic exercise program

5 - Cooling down
Wash and change clothes 20
Socializing and counseling 12~25 - Small group discussion Researcher
Total time (min.) 110~120

78  Korean Society of Muscle and Joint Health



o] 4102 A3 WAl (4]2-1046881-A-N-013-201707-HR-
031-09-03)& ¥ 3 A3t A7t A elAl= A+
&, Azto] 71703 Foj Al BEHSHA, ) 2412 85 F 150)
U= A T AT gL AW EG S AR T
Zon A7l E Tt = ol FFE Y= A= T
Fof| Ao gt AH Fol & gttt

A2

1. i Xtel Yutd E4

B oA tAFRRe] dubz Q] EA -gTable 29t 7tk A
TFHIAE AP 179, R 18P 02 F 35 02 14
wojglon, Agel Hat tholE 657+ 71A11, ElESnCR:
U0 70.6+9.14 0]tk 4205 T2 WS A5l
7 Al gt AR 2AR A AR T} o 2 7o) GubEQl B4

MOHEH(p 631) w E% 7411—-19& <
gt ko] 7} glo] F H k] FAA o] ElF AT

A2 H f2TolA 8F T +F2F Z2IH AIY
ol S 2 o] tisf 52 A4S 32 B Table
=8 (p=496), T5 A @ (p=.325), 44

HHp=.940), LU =X N S 28 E(p=.137), £+%7] €Y
(p=691), 0|2k7] Be(p=.226), 2EF A H(p=.235)% F 2
Apolo] §A|Z 02 G013t 2o} glo] A o] elEgieh

3.714 4%

 70) 719U AT chet Zh(Table 4).

Table 2. Homogeneity Test for General Characteristics of the Subjects (N=35)
Exp. (n=1 Cont. (n=18
Characteristics Categories p- (n717) ( ) X’ ort p
n (%) or M£SD n (%) or M£SD
Age 65.7£7.1 70.61£9.1 -1.78 .085
Education level < Elementary school 8 (47.1) 13 (72.2) 2.31 176
>Middle school 9(52.9) 5(27.8)
Religion Yes 12 (70.6) 13 (72.2) 0.01 1.000
No 5(29.4) 5(27.8)
Perceived health status Not healthy 8 (47.1) 9 (50.0) -0.49 631
Normal 7 (41.2) 4(22.2)
Healthy 2 (11.7) 5(27.8)
Total 17 (100.0) 18 (100.0)
Exp.=Experimental group; Cont.=Control group.
Table 3. Homogeneity Test for Risk Factors of Metabolic Syndrome and Stress in Experimental and Control Group ~ (N=35)
. Exp. Cont.
Variables t 4
M=SD M=£SD
Abdominal circumference (cm) 90.97+9.12 88.65+10.71 0.69 496
Fasting glucose (mg/dL) 109.53+15.78 127.83+73.97 -1.00 325
Triglyceride (mg/dL) 136.24+55.37 137.94+74.79 -0.08 940
HDL-C (mg/dL) 52.35+11.26 46.67+10.84 1.52 137
Blood pressure (mmHg) Systolic BP 124.124+10.68 122.50+12.96 0.40 691
Diastolic BP 75.41+10.06 71.78+7.22 1.23 226
Stress 19.29+8.97 23.39£10.90 -1.21 235

Exp.=Experimental group; Cont.=Control group; HDL-C=High Density Lipoprotein Cholesterol; BP=Blood pressure.
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ER

N7 143

R AR RN E L EEE L PR R
7t BER Edle Aot s Aol EHEH AT A
0] ERET B2 AP 90.97 cm, AFE o= 89.52 cmE
145 cm 743819 31, t 2] BR-E8 -2 AR o] 88.65
cm, A} 0] 88.74 cmZ 0.9 cm 718 ou), Ald A & 2fo|
=5 2 7] 2J5kA] ghot 71 1.8 7] 2kE] {ck(=0.74, p=
A65).

) 7Hd 2%

‘ToeE RO g A2 oA g2 =
29 FE A @2 Apol7t & Aol EAFH A A
o] FE A o P2 AP 109.53 mg/dL, A o=
12212 mg/dLE 12.59 mg/dL £7}3t47, 229 F8
A G H -2 AP o] 127.83 mg/dL, AFE o] 120.44 mg/dL
2739 mg/dL 7Asted, A3 A & 2jol= = 2 7ko] g-0]5}
o} 7Hd 2= A A H A th(t=-2.39, p=.023).

3)7Hd 34T

‘TEeT Z2IOY FoT AAZ I oA et =
o 2t @F AT LU =AY S AHE2 Zpol7}
A& Aot E HST A BF SHATY B¢ AE LY

[e]
=
EF TAAY Hat2 AP0l 136.24 mg/ dL, ARS- ol = 99.53

Zl=0l
oo o

mg/dLZ 36.71 mg/dL 743191, 229 8 247
W P2 APH O] 137.94 mg/dL, AF$o| 116.83 mg/dLE
21.11 mg/dL Z43}o], Ag A F ajo|= 5 - 7hof F-2J31A]
QFITH(t=0.63, p=.537). £t DU = HHZ | AH S AF
78] TYEAFHZG AEHE Fet2 APdof 52.35 mg/dL,
A} of| = 57.47 mg/dLE 5.12 mg/dL Z7}8F4 1L, tf 229
T SR kel ZE A2 HF-2 A o] 46.67 mg/ dL, AFE of
52.11 mg/dLZ 5.44 mg/dL Z7}8Fg o1}, Al A 5 2ol =
7 2 bl 2 5HA] FkTH(t=0.06, p=.952). kA 74 32
712 = Ak

4)7Hd 445

‘TEeE Z2OY FoT AP I oA e =
T 2t 57] Y o] 7] Y2 Ato)7t U Aol E
AT 2T 757189 B - AP 57 @ Bt
AFA o] 124.12 mmHg, AFEo]| = 121.53 mmHg 2 2.59 mmHg
Fasilar, 22 +57] ¢ F2 AR 122.50
mmHg, AF$6] 122.17 mmHg2 0.33 mmHg 7H2:38}0], 213
A F Zpol= F 2 7ol HoJ5HA] h3hTh(t=0.51, p=.616). EZF
o] 718 ] 7B AHTY 0|7 FeF Fat-> A of 75.41
mmHg, AFEoE 71.12 mmHg2 4.29 mmHg 7H2:3191 1,
29| o]2k7] Eeh Bt AR o] 71.78 mmHg, AFo]] 71.00
mmHg=2 0.78 mmHg a8t o, A3 d § Jol= + 2

Table 4. Comparison of Risk Factors for Metabolic Syndrome and Stress level between the Experimental and the Control Group

(N=35)
G Pretest Posttest D
Variables roup (Pre-Post) t p
assignment
M=£SD M=£SD M=£SD
Abdominal circumference (cm) Exp. 90.97+9.12 89.52+11.41 1.45+5.98 0.74 465
Cont. 88.65+10.71 88.74110.66 -0.09+6.38
Fasting glucose (mg/dL) Exp. 109.53+15.78 122.12+30.66 -12.59+28.12 -2.39 023
Cont. 127.83+73.97 120.44+57.56 7.39£21.05
Triglyceride (mg/dL) Exp. 136.24+55.37 99.53+53.39 36.71+43.24 0.63 537
Cont. 137.94+74.79 116.83+52.33 21.11495.72
HDL-C (mg/dL) Exp. 52.35£11.26 57.47+12.79 -5.12+11.03 0.06 952
Cont. 46.671+10.84 52.11+13.79 -5.44+19.27
Blood pressure  Systolic BP Exp. 124.12+10.68 121.53+9.14 2.59+10.11 0.51 616
(mmHg) Cont. 122.50+12.96 122.17+12.33 0.33+15.49
Diastolic BP Exp. 75.41+10.06 71.12+5.50 4.29+10.39 1.18 246
Cont. 71.78+7.22 71.00£7.55 0.78+6.98
Stress Exp. 19.29+8.97 14.18+8.17 5.12+7.26 3.96 <.001
Cont. 23.39£10.90 25.61+10.72 -2.22+2.96

Exp.=Experimental group; Cont.=Control group; BP=Blood pressure; HDL-C=High density lipoprotein cholesterol.
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7ol §-21517] Skgkth(t=1.18, p=.246). WA 7} 4= 7| 2 5]
Ak

57Md54%F

‘e TRIOY TSt AP LI} ] g2 =
2] 2B A Zpo|7t Y& AolH E AET 2 AT
o] AEF A HFS AFA| 19.29%, AFSo= 1418802
5127 ZHASHA T, Q229 AEH A HFL AR 23.39
A, A% o] 25,617 0 & 2,207 Z71ate], Ag A T 2jol=
- 2t fro)sto] 7Hd 5= A A = A Th(t=3.96, p <.001).
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7t A o2 Yetyth & AFoA AR E a5 22
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B 2o 125 ¢ 39 60
A7F Frastal @A s kAL 3FTHOh, 2014). 765
Al o] k=dl & EH*J’EE 32—7—(87]1 2) 52t 3T 605K F2

o] FaE Hugk ?'I;%LE alaiz] THOh & Kim, 2015) & &
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‘Rt AR 71 7He] Aol 7t AgiTh & 2
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oo S W= AL, 2 A EE W2 SHo| glen

2 3F LB PE 53 Y 1yt A7 2 et

B9 5711 F BREgoluA 1
185, e nU et A8 5

3, 18, 1FAA

3 7HA] o] Y18 a9l B{AtollA /g FAE A o] of &
T HARESBNATAE A ATTAT2 AT
B2l 570 Al gt AT e FadE e
U F oL F-o3 Zfol 7} glrkaL sto] 371 HF A
7t 5T AN &I} ok ¢ chPark & Kim, 2014).
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BT 2T ] e 125 o]4)

o 44 0] L AAH A
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YATNA Tl TG T ol e 810) 1142 £
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