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Effects of Long-term Aqua Exercise Program on Body Composition, Exercise Function and
Quality of Life of the Old Women
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ABSTRACT

This study selected 31 old women over 65 years old residing in G county, Jeonnam and applied the aqua exercise program to
them for 1 hour a session, once a week for 1 year from Feb. 1, 2011 to Jan. 31, 2012 in order to examine the effects of the
program on body composition, exercise function, quality of life and self-esteem in the elderly. As a result of measuring health
related factors before and after applying the exercise program, it was found that long-term aqua exercise program had statistically
significant change and increase in body composition (weight, body fat mass and percent body fat), exercise function (flexibility,
balance, TUG, back muscle strength), quality of life and self-esteem. Therefore, it is considered that continuous aqua exercise
program is needed to improve body composition, exercise function, quality of life and self-esteem of the old women in rural areas.
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Table 1. General characteristics of subjects
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Table 2. The changes of body composition
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Table 3. The changes of exercise function

pre post t
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Table 4. The changes of psychological factors

t

post

pre

2~
T

o
=

604 o el WA Latell Al 127) €5t

[20]

=%
[¢)

21.83£4.79 40.22+9.71 -15.37"

QOL

KT
i
~, OE
= e
5
o No
- o
o) ol
W =
2
50 ..aw
o =
P
J -

o
.UT B
) T
oo X0
= N
o

30.33+3.81 ~4,000"

23.67+5.05

self-Esteem

(Mean+SD)

4
= obpol

™, Ruoti[21]

©

w5 p<0l, 7 ; p<00l

2}

il

9 av=z dd

Kl

=

Iv.

w

4 o= =

A

Wl 943,

]
=

N

Jo =

A g7 AvH22](Mujika & Padilla, 20015).

A A

]

[e] S
T':'Eo:_e =R

[14], e A4 AF5o] ofo}

&tar 9heH15][10].

§ b eEuoletn A

of

o

ol
R

IE

o
of

o}l

L
L

Aol A

)

ol

L heH24].

FAth

9|

5, AR a9le) MEE dolrag A4

o

el

=

ofp

"

[16]. Visser S[17] A#o] F71el| me} AXY=

o

FE, AR} uASE A

o)zt 5

o
oy

Ritz[18]

2o
Al 7

QAT

<

How o

1Tt Geytenbeek[25]

7}&

=
[e]

el

A e thAbg el

3]

Relz 9l

s

o

Jo

1271€9 7]

of
0SS

)

°

]

E

A

tol AALER AAGZFl F

9|

2agE AA

1402



}717ke] ofFtol & R g AAERY, EEVIT B ke ddl nAE 9%

o,
2
24
)
N

Ir
%
ox
=
b
r O
it
o
_|>i

o
<
i
o
o3
)

3. A7|7re] o} Fol EEE IS E3 o] A
[e3]

=
5 Aol EEAe) ol S Qe

£ 0

Ao 28l

[1] Choe MJ, "The effect of Park Golf exercise on
body composition and sleep of the elderly”,
The Journal of The Korea Institute of
Electronic Communication Science, Vol. 7, No.
6, pp. 1529-1536, 2012.

[2] Jeon IS, Min GS, ”Analysis On the Retiring
Baby Boomers Impact on the Real Estate
Market and How the Financial Sector Should

Respond to the Resulting Changes”, The
Journal of The Korea Institute of Electronic
Communication Sciences, Vol. 6, No. 6, pp.
921-928, 2011.

[3] Janssen I, Heymsfield SB, Ross R, “Low

relative skeletal muscle mass in older persons

is associated with functional impairment and
physical disability”, Journal of the American

Geriatrics Society, Vol. 50, No. 5, pp. 889-896,

2002.

Guo S, Zeller C, Chumlea W, Siervogel R,

”Aging Body composition and lifestyle: The

fells longitudinal study”, American Journal of

Clinical Nutrition, Vol. 70, No. 3, pp. 405-411,

1999.

[5] Singh M, Maria A, ”“Exercise, nutrition and
the older woman: Wellness for women over
fifty”, FL : CRC Press, 2000.

[6] McNeal RL, ”Aquatic therapy for patient with
rheumatic disease”, Rheumatic Disease Cli-
nical, Vol. 18, No. 4, pp. 915-925, 1990.

[7] Poyhonen T, Sipila S, Keskinen KL, Hautala
A, Savolainen ], Malkia E, “Effects of aquatic
resistance training on neuromuscular perfo-
rmance in health women”, Medicine and
science in sports and exercise, Vol. 34, No. 12,
pp. 2103-2109, 2002.

[8] Belza B, Toplski T, Kinne S, Patrick DL,
Ramsey SD “Does adherence make a
difference Results form a community base
aquatic exercise program”, Nurse researcher,
Vol. 15, pp. 282-291, 2002.

[9] Wilder PR, Brennan DK, ”Physiological
response to deep water running in athletes”,
Sports Medicine, Vol. 16 pp. 374-380, 1999.

[10] Wang TJ, Belza B, Elaine Thompson F,
Whitney JD, Bennett K, ”Effects of aquatic
exercise on flexibility, strength and aerobic
fitness in adults with osteoarthritis of the hip
or knee”, ] Adv Nurs, Vol. 57, pp. 141-152,
2007.

[11] The WHOQOL Group, “Development of the
World Health Organization WHOQOL-BREF
Quality of Life Assessment”, Psychological
Medicine, Vol. 28, pp. 551-558, 1998.

[12] Min SK, Lee CI, Kim KI, Suh SY, Kim DK,
"Development of Korean Version of WHO
Quality of Life Scale Abbreviated Version”,

[4

(S

1403



JKIECS, Vol. 8 No. 9, 1399-1406, 2013

Journal of the Korean Neuropsychiatric
Association, Vol. 39, No. 1, pp. 78-88, 2000.

[13] Rogenberg M, “Society and the Adolescent
Self-image”, NY : Pinceton University Press,
1965.

[14] Kramer W], Ratamess NA, French DN, "Resi-
stance training for health and performance”,
Current Sports Medicine Reports, Vol. 1, pp.
165-171, 2002.

[15] Devereux K, Robertson D, BriVa NK, ”Effects
of a water-based training on women 65 years
and over: a randomised controlled trial”, Aust
J Physiother, Vol. 51, pp. 102-108, 2005.

[16] Evans W], ”Exercise training guide-lines for
elderly”, Medicine and science in sports and
Exercise, Vol. 31, No. 1, pp. 12-17, 1999.

[17] Visser M, Pahor M, Tylavsky F, Kritchevsky
SB, Cauley JA, Newman AB, Blunt BA, Harris
TB, "One and Two year change in body
composition as measured by DXA in a
population based cohort of older men and
women”, Journal of applied physiology, Vol.
94, No. 6, pp. 2368-2374, 2003.

[18] Ritz P, “Body water spaces and cellular
hydration during healthy aging”, Annls of the
New York Academy of Sciences, Vol. 904, pp.
474-483, 2000.

[19] Song SY, Park HS, Kwon KW, Cho HK,
"Effects of Aquatic Rehabilitation Exercise on
Body  Composition Blood Lipids and
Atherogenic Index Patients with Hemiplegia
after Stroke”, ] Korea Society for wellness,
Vol. 6, No. 3, pp. 265-274, 2011.

[20] Lin SY, Davey RC, Cochrane T, ”Community
rehabilitation for older adults with osteo-
arthritis of the lower limb: a controlled
clinical trial”, Clinical Rehabilitation, Vol. 18,
No. 1, pp. 92-101, 2004.

[21] Ruoti R, Troup J, Berger R, “The effect non
swimming water exercise on older adults”,
Journal of sports physical therapy, Vol. 19,
No. 3, pp. 140-144, 1994.

[22] Muyjika I, Padilla S(2001). Cardiorespiratory
and metabolic characteristics of detraining in
humans. Medicine and Science in Sports and
Exercise. Vol. 3, No. 3, pp. 13-421. 2001.

[23] American College of Sports Medicine.
“Guidelines for Exercise Testing and pres-

1404

cription(8th  Ed)”,

Wilkins, 2010.
[24] Lee BH, Yoo ]JY, Jeong ]G, “Changes in
Muscle Activity and Thickness of Resistance
Exercise added Aerobic Exercise and Pure
Resistance Exercise”, The Journal of The
Korea Institute of Electronic Communication
Science, Vol. 8, No. 5, pp. 763-769, 2013.
Geytenbeek ], ”Evidence for effective hydro-
therapy”, Physiotherapy, Vol. 83, pp. 514-529,
2002.

Lippincott Williams &

25

—_

XA 274

&tEf 24(Tae-Yeun Hwang)

2001 st A &asioieed
Fe X E87 E9)(elAh
2005 FAINERA skl EeA]
w3h Z<delEtah
2000 ~ A Adstshal oA st ae

# Il Ak AE], A

£ (Byung-Hoon Lee)
FAI S o] Bl
Z4 (o184 Ah
2012 A djskd
3} Z<j(EAgAp

st

AR |

fx



>

}717ke] ofFtol & R g AAERY, EEVIT B ke ddl nAE 9%

X2 (Jae-Young Yoo)

20091 At atal el 4] w3t

EHEHEEAD

2013 st B
welA ws (Rl s @VW)

2011 ~ A Z*”J%ﬂﬂwﬂ el w3t ol

¥ PA Rl . 25853}, 288

X 4 38| (Kyoung-Hee Jun)

2000 eF-eHstan Al gtae
P EL R QLR
2004 oStk Aate
, 3} Z4i(e1ehh

20119~ 8] e sk SelA wh s

s WAk AAALE, A, e

HZIF(Jin-Gyu Jeong)

2001 sdgestal A v Eel
B A} _750‘51(1 A5kA] /\})
2005 EAesE ekl FelA
w3k el shbab
2006 ~ A Asfspefetn g2} e

% DAk e, 2EAA $EART 8 A
tﬂl-

rXL

1405







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


