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Abstract In the elderly, a lower muscle mass and higher body fat mass are induced by a lower level of physical
activity. A negatively changed body composition with an advanced age can lead to a higher falling risk and rate of
diseases. On the other hand, aerobic-type exercise positively influences the body composition and hyperlipidemia in
the elderly. Therefore, this study examined the effects of aquarobic training for 12 weeks on the body composition
and blood lipid levels in obese old women. The subjects (n = 31, body fat: 33.42%) completed a 12 week water
based aerobic training at 12 - 13 of Borg Scale of intensity (three times per week, each session: an hour). The body
composition was measured by bioelectrical impedance analysis (Inbody 770- Biospace, Seoul, Korea) and the
concentrations of blood lipids (high-density lipids cholesterol (HDL), low-density lipids cholesterol (LDL), triglyceride
(TG) total cholesterol (TC)) were determined at pre and post training. A paired t-test was used for data analysis with
a = 0.05. In the results, the body composition (% body fat (p < 0.05) and waist circumference (p < 0.05)) were
reduced significantly. The LDL (p < 0.05), TG (p < 0.001) and TC (p < 0.05) were reduced significantly. In
conclusion, a 12 week aquarobic exercise program helps improve the body composition and concentrations of serum
lipids. Therefore, aquarobic exercise can enhance lipolysis using fat as energy to induce an improvement of the body
composition and induce hyperlipidemia.
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10 min
40 min
10 min

RPE
7-10
RPE
12-13
RPE
7-10

Intensity  Time

Contents
Side step and rock step
Leg swing and curl
Soccer kick and Russian kick
Twist heel and toe

Slow walking
Jig

Stretching
Jogging
Jumping jack
Cross Country
Pendulum
Leaping

Slow walking
Stretching

Items
Cool-down

‘Warm-up

Table 2. Aquarobic Exercise Program
Main Exercise
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Table 3. Results of Body Composition

Variables pre-test post-test t p
body weight 74544575 70774593 2.12 074
(kg)
Body fat 33424275 2862440 222 .048
(%)
Waist Ci(f;‘)nference 97.18+4.17  90.90£5.40  2.60 .041
3.1.1 i‘"%
AT 12577 ofFol2n] 5 § FAHSR {9
gk atol& EOW oo} 3767kge] Akt
3.1.2 AMX|LE
AAEE 1297 obFolzY] 5 § SAHoR
oMl A (p<.05)3Fth
3.1.3 E5E=4
EREAE 1257 ofFol2E] &% § SAHoR

folal A 7H2(p<.05)5Hck.

229

3.2 g=X|&
1257k ofFtolzH] &5 2 A5 PFxA e
Qle] Wslel ujdt A= <Table 4>9} 2t}

o

Table 4. Results of Blood Lipid Concentrations

Variables pre-test post-test t p
e 237.97+42.74 215.65+35.70 8.03 .001
(mg/dl)
TG
200.48+62.82 182.03+42.15 397 .032
(mg/dl)
HDL-C 48.16+9.39 53.61+12.74 211 .073
(mg/dl)
LDL-C 132.65+34.94 117.94+£28.21 2.89  .042
(mg/dl)
TC: Total cholesterol, LDL: Low density lipoprotein, HDL: High

density lipoprotein, TG: Triglyceride

3.2.1 TC(Z ZAHIE)
TCE 1257k o}Fol2Y] &5 & FAXHSZE f9
Al 7H(p<.001)3+A )

3.2.2 TG(ZSMX|H)
TG 1257} oftopz] &%
A 72(p<.05)3+3 ek

3.2.3 HDL-C(TU= X|CHal S AHE)
HDL-CE 1257t o}Ftol 2] &5 & BA Mo &
o5l kot 5.45mg/di7t F7FeFAt

3.24 LDL—C(I-lE"E X|ched -E-EHAEHE)
LDL-CE= 1257} o}5olz2n] 95
Al 7H2(p<.05)3HAT.

B EAHoz &

Aol A= 654 oo vkl g
o].:”fio].iul Lol &% A -

FAE WA 9T

ofoly) £% & nlwheslelyel A2 F A
AaEAa AAEE, SEde Fole st

2 Z TC, TG, LDL-C+= F2JsHA 7+
HDL-Ci= S7}o] ofFtol=H] &-go] thits:

ZAA MR FITFE FNE Z 8 4= 9)

ke
ro
it
ol\
R

N

N

sk

T
O 37
= T AT e"flre



]

25 4

=

pol

S

(A =olA, |,

o]

TH33]. v A A F o]F-E(2007)

A

] o

}

k<
hal

= AR R TA S
o2 {9

Adet71Ee s =g A AlTd AeE, 2016

gl

k]

o}to}z

o

-
E:l
juat

e

o o

2%

o}ro
5 A

Jol7h A

3k x

Ko

Aol

3

oA EAHeR ol

2
T

L
L
L

Elkis
o
RN
KR

=
R

re w3

3%

[e>

o] 7} Lhebidan
Aol Az

Hg el
TC, TG, LDL-C

¥ ATASS 4GS wola Qov, offolzy)
1 ek

i

k<
o

o

L

}

k<

3

hal
T

9]

[e)

HA LRt
T

[¢)
HEel S O ool

9l

L

o] Zjol7} 87 Aol

EAHR
o} 153K2003)

=
na

Ll

L

L

5-99tH36.37]. ©l&
©K2010)
TG

0

v

hal

& ofe] Al

2239 HDL-C
S TH38].

ol

=

= Hi

o3

al

[35], ZHiTH2001), 484 5(2001) FFe50] Fd

LDL-COIA 253 ¥ 1% 7 el
o olfolzy &5 A4

o). e
H

=

o

ol A

=
na

SHAl

HDL-C5X¢]

g]

¥
°
R

L

L

}_

o A

%

0]

=,
Kol }As)

[30,31] & A =olA

Z3}2003), 2+30H2010)

5|
W =y 28 E(LDL-C) 3}

40~70%2]
2ol o
7t]
& A

=
e

=

)
Aol
H[29], ©I

g
=

M-

2% slg sl EA4 0w
o

3}

o8k 50~80%
[s}

=S

$(2011)9] AFoA = =91
=R IA

AH o= o
33

AA

ol

A HDL-C9| $=5, uol,

o

o

7

WE A

S

]

el
)

& 2~H|E(HDL-C)

=
=

1
UE

E|

(TG}

230

3

SH

O]

7}

=

[}

] g]afopA|el 22 o

w4
7} A= HDL-CO]

=

[}

HDL-C®| A1ke] g2



oftotmy] o] ulgheglolge] AREAT WALl AL I
Al oAl &5 FHE Alwste] AAzAY HeHS Korean Society of Sports Science, vol. 23, no. 4, pp.
- 1191-1200, 2014.
AN Aol s SES AT 5
_ _ o } - [5] Office for Healthcare Policy, Korea Health Statistics
& EEIH 42 WEs] BolFo] Az dF 2013 : Korea National Health and Nutrition Examination
A Ao FAAC kS njHS How Az} gg;{\;ey (KNHANES VI-1), Ministry of Health & Welfare,
[6] Office for Healthcare Policy : Centers for Disease Control
and Prevention, Women and Health Policy, 2014.
2 al g [71 W. S. Shin, C. H. Kho, J. E. Choi, S. W. Lee, W. H.
5. BE 1' = Park, and Y. Y. Cha, The Study on the Characteristics
of Obese Elderly Based on Blood Test, Journal of
1257F0] Hl-olo] S Tl o= ol 3l of o}z Korean Medicine for Obesity Research, vol. 13, no. 2,
pp. 66-73, 2013.
H 920 ANz A Ao FAA ) weko 2 W
TR 1232k AeAHel Of' ) ¢e [8] G. J. Kim, The role of exercise on the activation of lipid
A 4= e ol AL Fold 5 A% metabolism in obese, Korean Society of Exercise
Physiology, vol. 12, no. 4, pp.553-573, 2003.
AN clgoled] $8E A fE : gys | P s
. = . L. Jung, S. H. Lee and M. D. Huh, Effects of Aerobic
& Es iATE  de 2l e AR Exercise and Combined Aerobic Exercise with Muscle
71ede 4= Qe Aow AlRH Strength Exercise Program on Body Fat Distribution in
leid 5 s2le A f o Obese Women, Journal of Sport and Leisure Studies,
Boodqs GRYAY B4 AREH Z2ad vol. 35, no. 2, pp. 881-888, 2009.
AEe g (do 7 Qlste] ofFtolzn] o590 §3  [10] H. K. Kim and M. J. Kim, Effects of Weight Control
. _ Program on Dietary Habits and Blood Composition in
= {l 3 24 2= .
S AANT JAdo = gmste] G A8 UE ¢ Obese Middle-Aged Women, Journal of Nutrition and
o HW-0lod A S0l EXS 13l wkA A 3ke] 9 Health, vol. 43, no. 3, pp. 273-284, 2010.
‘Z C’ ] ; j ;"34 o= ;j . :’ 42 v} DOI: http://dx.doi.org/10.4163/kin.2010.43.3.273
o] o]Jg A EAo| ZA X St A|sld o] &35k .
ol elnA Sl Ak X ekl f [11] S. H. Yoon, J. K. Chang and J. Y. Kim, Effects of a
t}, &}x|qt o} FolE o] Al MEPAT F =208 it Water Exercise on the Lower Extremities Coordination
e _ during Obstacle Gait in the Female Elderly - Focusing
Bz ]
oR A Ae 5T Aol BR Ayrldatel A on Training and Detraining Effects -, Korean Journal of
Aof| on]E Xl =3 o] oA UAIE T} Alo]y Sport Biomechanics, vol. 24, no. 2, pp. 95-101, 2014.
: | < ]PE v i el TT] j;] 14 ‘;g = IMJ DOL: http://dx.doi.org/10.5103/KISB.2014.24.2.95
Bl o] gl A Aol Mg FA|7) o] Fo] Aok & .

I o Aol AEd FAF ofFoiAcr & A [12] J. H. Jung, J. Y. Lee, E. J. Chung, and K. Kim, The
ol E oATto A= 654 o]Ate] HIvkeAS tiAto = effect of obstacle training in water on static balance of
. - hronic stroke patients, Journal of Physical Theraq,

=163 o W C p > 2% Py
ARSEAA R W=Qlg S AdAske] |, 1 AR Aol Science, vol. 2, no. 6, pp. 437-440, 2014.
of that At = & ¢ tpdHel = 01]/\1 9] Z&=o Ly} DOI: http://dx.doi.org/10.1589/jpts.26.437
2= 3] of 3 Ao 7 AAs= nfolt} [13] Y. Katsura, T. Yoshikawa, T. Ueda, S. Y. Usui, T.
Fasofor & A et Foret Sotobayashi, D. Nakao, H. Sakamoto, H. Okumoto, and
s. Fujimoto, Effects of aquatic exercise training using
waterresistance equipment in elderly, European Journal
of Applied Physiol-ogy, vol. 108, no. 5, pp. 957-964, 2010.
References DOI: http://dx.doi.org/10.1007/s00421-009-1306-0

[1] H. J. Kim, Y. M. Kim, The Effect of 20-Weeks’
Aquarobics Exercise on the Body Composition, Physical
Fitness, Blood Lipid and Glucose in Obese Elderly
Women, The Korean Journal of Sports Science vol. 23,
no. 1, pp. 1263-1272, 2014.

Statistics Korea, “Population projections for Korea”,
Available from http:/kostat.go.kr. (accessed Feb 20, 2016)

[3] H, S, Kim, S, K, Hyun, Effectiveness of Exercise
Training for a Short Period on Functional Fitness and
Depression in the Frail Elderly, Journal of The Korean
Society of Living Environmental System vol. 11, no. 2,

pp. 122-128, 2004.

Y. R. Lee, Effects of Aquarobics for 48weeks on Body
Composition, Health Related Fitness and Metabolic
Syndrome Risk Factors in Elderly Obese Woman, The

(4]

231

[14]

[15]

[16]

A. E. Rahmann, S. G. Brauer and J. C. Nitz, A specific
inpatient aquatic physiotherapy program improves
strength after total hip or knee replacement surgery: a
randomized controlled trial, Archives of Physical Medicine
and Rehabilitation, vol. 90, no. 5, pp. 745-755, 2009.
DOI: http://dx.doi.org/10.1016/j.apmr.2008.12.01 1

S. Y. Lee, 1. H. Hyong, and J. M. Shim, The Effect of
Aquatic Gait Training on Foot Kinesiology and Gait
Speed in Right Hemiplegic Patients, The Journal of the
Korea Contents Association, vol. 9, no. 12, pp. 674-682, 2009.
DOLI: http://dx.doi.org/10.5392/JKCA.2009.9.12.674

T. J. Wang, B. Belza, F. Elain Thompson, J. D.
Whitney, and K. Bennett, Effects of aquatic exercise on
flexibility, strength and aerobic fitness in adults with
osteoarthritis of the hip or knee, Journal of Advanced
Nursing, vol. 57, no. 2, pp. 141-152, 2007.

DOI: http://dx.doi.org/10.1111/1.1365-2648.2006.04102.x




FFAVE &8 =B AT A6, 2016

[17] A. R. Ko, The Effects of Aqua robics participants
satisfaction on repurchasing decision making, Soongsil
University, 2014.

[18] A. Bates, and N. Hanson, Aquatic exercise therapy. W.

B. Saunders Company, 1996.

M. E. Kim, The Effects of Aquarobics Exercise on Body
Composition and Isokinetic Muscular Function of
Postmenopausal Patients with Knee Osteoarthritis, Journal
of exercise rehabilitation, vol. 7, no. 1, pp. 133-142, 2011.

[19]

[20] S. W. Han, The effects of aquarobics exercise programs
for female elderly suffering from degenerative arthritis
on pain, bone mineral density and leg muscle strength,
The Korea Joumal of Sports Science, vol. 21, no. 1, pp.

803-814, 2012.

E. J. Kim, The Effects of Self-Consciousness on the
Body Image and Self-Esteem for Middle-Aged Women
Participating in Aquarobics, The Korea Journal of Sports
Science, vol. 20, no. 3, pp. 221-234, 2011.

J. H. Cho and H. Y. Jung, The Effects of an Aquarobics
Exercise Program on Body composition and
Inflammation Markers in Obese Middle-aged Women,
The Korean Alliance for Health, Physical Education, vol.
52, no. 3, pp. 483-493, 2013.

[21]

[22]

[23] R. L. McNeal, Aquatic therapy for patients with
rheumatic disease. Rheum. Dis. Cli. Am., vol. 18, no. 4,

pp. 915-929, 1990.

W. Y. So, J. Y. Hong, E. J. Jun, D. H. Choi and K. H.
Kim, Effects of Aquarobics Exercise on Body
Composition, Fitness and Health Related Quality of
Life(SF-36)in Elderly Women, Korean Gerontological
Society, vol. 30, no. 3, pp. 683-694, 2010.

D. H. Kim, H. Y. Lee and H. B. Yoo, The Effect of
Aquarobic Exercise on the Apo E, Leptin and Blood
Lipids of Obese Women, Korea Sports Research, vol.
18, no. 1, pp. 299-308, 2007.

ACSM, ACSM’s guidelines for exercise testing and
prescription, LWW, 2010.

Durstine, J. L., Grandjean, P. W., Cox, C. A. &
Thompson, P. D. (2002). Lipids, lipoproteins, and
exercise. J Cardiopulm Rehabil, vol. 22, no. 6, pp. 385-398.
DOI: http://dx.doi.org/10.1097/00008483-200211000-00002

[24]

[25]

[26]

[27]

[28] L S. Kim, The Effect of an Aquarobic Exercise Program
on the Self-Efficacy, Pain, Body Composition, Blood
Lipid and Depression in women with Osteoarthritis,

Chonbuk National University, 2009.

e. Y. Lee, Y. S. Lee, A. L. Han and S. Y. Kim, Effects
of Silverobics Exercise on Metabolic Syndrome Risk
Factors, Bone Mineral Density and Living Fitness of
Elderly Women, The Korea Joumal of Sports Science,
vol. 21, no.1, pp. 1155-1164, 2012.

[29]

[30] J. H. Kim, Effect of aquarobic exercise on body
composition and blood lipids of obese women, Chonnam

University, 2003.

Y. A. Park, Effect of Aquarobic Exercise on Metabolic
Syndrome and Physical Fitness of Elderly Women,
Chonnam University, 2010.

ACSM.(2006). ACSM'S Guideliness for Exercise
Testing and Prescription. 6th Edition. Philadelphia:
Lippincott, Williams & Witkins.

[31]

[32]

232

[34]

[35]

[36]

[37]

[38]

[33] Y. J. Jang, Effect of 12-week aquatic exercise on weight,

percent body fat, serum glucose and serum lipids on
elderly women, Kookmin University, 2008.

J. Y. Lee, The Difference of Physical Fitness and Blood
Lipid by types of the Aquatic Exercise Programs in the
Elderly Women, Korea National Sport University, 2007.

D, J. Jung, D. E. Choi and J. W. Chung, The Effect of
Aquarobics on Metabolic Syndrome Risk Factors in
Middle-aged Women, Journal of Korean Physical
Education Association for Girls and Women, vol. 23, no.
4, pp. 45-56, 2009.

D. K. Kang, The effects of aquatic exercise on body
composition and serum lipids in obese middle-aged
women, Korean journal of physical eduaction, vol. 42,
no. 2, pp. 519-527, 2001.

Y. S. Gee, M. K. Kim, J. S. Choi, T. B. Seo, S. K. Lee
and S. S. Kim, The effects of 48 weeks aqua-exercise on
blood lipid profile and body composition of elderly
women, Korean journal of physical eduaction, vol. 40,
no. 2, pp. 717-737, 2001.

A. H. Hyun, Effect of 16-week Aquarobics Exercise
Program on Body Composition, Physical Fitness, and
Blood Lipids of Aged Women, Korea National Sport
University, 2007.

[

dt

& 35|(Yeon-Hee Hwang)

(H2H

Lo
—

2 : Adieta wg )
9 A3k} (A S8
sk Jdudst

b (A5 R)

%

S| (Dong-Hee Kim) [AH3]

Y

]

01982+ 29 Adighar Uiy
A AgE (A5
019931 29 : wUIgtn Uukojst
A A3 (A5
019835 59 ~ AAl . dAgdiga
APHTEE ASasst) W

2

<EH ¥k
[e] & ] & o =
SEAE, S, LEAY



