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The Effects of an Aquatic Exercise Program on Physical Fitness,
Body Composition, and Gait Characteristics in Women
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Purpose: The purpose of this study was to identify the effects of an aquatic exercise program on physical fithess, body compo-
sition, and gait characteristics using trunk and pelvic angle in women living in urban fringe area. Methods: An aquatic exercise
program consists of exercise in a swimming pool and self-help group activity with 16 women living in urban fringe (mean
age: 63 years) for 8 weeks (twice a week for 2 hours). Physical fitness, body composition, trunk and pelvic angle using 2D
video motion analyzer, and a questionnaire including socio-demographic variables were measured from July to August,
2013. Data were analyzed using a paired t-test with the SPSS/WIN 18.0 program. Results: At the end of 8 weeks intervention,
there were significant decreases on body weight (p=.025), body fat (p=.030) and BMI (p=.011). There were significant in-
creases on muscle strength (p=.001) and flexibility (p=.015). Trunk angle was significantly improved, which means partic-
ipants less moved their body from side to side when they walked (p=.001). Conclusion: From this results, the aquatic exercise
program could be an effective nursing intervention to improve physical fithess, body composition, and gait ability for women
living in urban fringe area.

Key Words: Aquatic exercise, Physical fitness, Body composition, Gait
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S5, IR0 A, KA @387, A1asFe] /M=
the thekst 173739 o]5o] Bard vl 9] 21 (Jung & Kim,
2010) HF7H22A A FAAE SAT T U 7]
2 & W7] At Bl A =7 vEA
Ao 2 AeE FEH 2o 2
BH o7 ZAsk= d7e 719 Bl &
FAAE WEAE £ glol 5 73
S8HAE T+ &
3 2 71dE = ot 7]
g ATollA FolE 4= A BPafel o] B4 T3k A2 o]
AleEE Ao R ofu|7} Slot. 2D F2HEA AIARS o]
sho] PRl BAsto] v datE el 27] 58S el B
A FEE ZEAPS Foto] T EE HskE SRlsir
2t st ik, FAZAAE B A Syke] Adat ook ARt &
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ol 72 A5 53 At A5 o] 7153 HH e
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I's e 738 2s 7 FHstaL Jrk(Ame-
rican Geriatric Society, 2001).
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@it (Aquatic Exercise Association, 2010), £ ¢37-ol|A]
= wole] AE as seks ejat wolmlE 7AKSenior
Fitness Test, SFT)(Rikli & Jones, 2001)2] 8% = #37+
I 29, FA8E5 S5t dolxl g Hit,

1) &4 497

B AFoME= 71552 g 7] ZAAHFunctional Reach Test,
FRT)E 3749 3h& 23ict. 7154 287 ArAks 54 %
TS SAs] st weolAth. 34 WS did ke
] Fell 10 cm A& Holxl XA A4 FHE A dE=

o{[‘

oS 0= == AX F- 25 vl FHF WFo = FHu)
gk gko g w7 sto] FAHAAE 29 olF e AT

o} J7-AE7L ARzt SRR AR e 74 =89,
r= 982 &2 FFo]tli(Duncan, Weiner, Chandler, & Wei-
ner, 1990).

2 29
B AFolA= MMT (Manual Muscle Testing, micro
FET, Hoggan health industries, USA) 2 &A@ 7S 43}
o} =y SA o g BEHIZ(EHANRT, quadri-
=73317] A3l Sfatel] kol HEo] QFzoflA

ceps)d] 4HE =%

e FH 755 A HES AN G 32 FES HeE
A& FAtL HARARE Ags Fo] Htigk(peak force)S

=43t 23] Wasto] BRghe A

(3) 4

B AFoAE= A hE (Flexibility, sit and reach test) 2
A= 7X8 Dt AAZFY oL BEy i)
A

HaAA o =2 AAZA (T K K, Takei scientific instru-
ment, Japan) &7 7] ol 7 S A WL ok
B o]

ko3 l:ﬂJl
2 AZ7) 0] ol 9 7, oz 74
& Huie oo 2 wo] Zstglon ofu] Ho
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2)A 74

AT g A, AR, ALFAFBMD, 25
g A, SR AA AL AE HWak £ Al
A= Inbody (Inbody 520, Biospace, Korea) & 39 7%
< sl 01111 ol rlAIg ARE Fe] A% SAst AN
B B2XS dh= A 7] Jdud2" (Bioelectric impeden-

ce analysis) © & 34 2R= Z4 42| ol A HIA RS
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B W o= F4t ?l Al SAle] WskE 8l 3
S golr 1z} o= Ao R B AFeX e 2DH|H

=22 7](Simi Akusys Germany) 2 S 49 32 @3},
7= S& 2A2E= (Anterior Superior Iliac Spine, ASIS)
¢} Z-dE&(ugular notch) ol markerg FZ3kL 10 m ﬂﬂ
£ A A=E to] Qs A% g 5 248l o
ASIS¢} jugular notch¢} 20 & vhi= Ao 4w Xﬂ?l
Zh(trunk angle) o]2} 3} $1aL, o] k& B A] 1] 2-9-
Y= 8 5= Yt A ASISE] 712715 S (pelvis
angle)olg} stglom Wkt Wl A] Exke] sl WS
st 4= ol AA2eE Baget At Zhtzte] F

gk Hagko] 2AEN, B AdiE A7zt Zxhkzt
TS TR HURF H Ak AlolE w8t A=
+ 23] Rkt Haghs A
7. Azl # AEEY

FZ29% m2 73 A3 A QX715 AAE X J‘l_ =
slE AER)9} A, ATA B4 2 2DH|HQ E2HEA Y

(Simi Aktisys, Germany)ZS %3+ H a2 o] "V\]F—] ot =
S 8FF 229 FEA| AE, AT ] B
< At & A7 AT AELS 5 ZEIAFAY

ol RAZBAE WS HARR AT AN el o7}
279 s TAA FelBAL 3316 AA At 2

A ARk 20139 79 203 89 220744 857
o]Qlt}, BE A SPSS/WIN 18,0 T2 138 o] g3}o] &
A15l9c dulze] EAJL Hi- Ayl vl 0, Pk = 7]
SEAIE o83, 857 FF-F TA A Fo Az
g AA 715, Beg o] wisl= o838 t 77 (paired t-test)
< ol8sto] ARSI freleEe 05% st

& ATAAS A 9% 2

o} = 5 16es



)

AR gL, g SRS Z50m B0l /M Bakeh, 98 Rlolrb i £E2% ZRIY F /5 BWIIFRT7

k)

-0 =
WS 312500 SRR GT Jole, BRAGH Y 25 A 202 cmold] $F F 208 emOE ZTRIAN 5
7 W 2 gl hbAE 25%glo P, TR o AL fold Aolrt gIglch=-22, p=828). TEl} ¥
sicko} 2ol grkar ke Al A7 125090k RSB 2YS B A MMTE 585 4 16,44
o

d

al

0 2= X8 351R] 2 =rH37.5%) 7} 74 ekal, A7) Ibolld &% % 3321bE FosHd 28E7IE M@=

HUXF 31.25%, Ee|X5 50| 18.75%= VERSIT] -7.62, p=.001), AA=FZ ol EFo] A= &5 A
13,58 cmolA] €% $ 1597 cm& {3t 71 Bt}

2. JH88E (t=-2.74, p=.015)(Table 2), u}ghx] 7} 12 HEZH o 2 #]
A=At
1) 714 1

GEEF Tl Fol AF el Age Aok 2) M 2
GEEF TRl Fol AF A AT Aol

Table 1. Characteristics of Subjects (N=16) 7} 98 Folth = 520% A} T A|F9] Wsh= 60,22 kg
Characteristics ~ Categories rll\/l((jf))S]())r olA 59.66 kg2 BAIFOoZ frolshl AR (t=2.49,
» - ARG S = A
Age 50's 7 43.7) p=.025), AAMFE 5 A 20.04 kgelX & F 19.01
60's 6(37.5) kgo 2 95k 7A7} YERITHt=2 .40, p=.020). A DA
70's g FBMDE FEEF T2 et vlwste] 5 Fol $7
o Ao §o)g g BYom(t=2.90, p=.007). T} =
Height 155.88+5.18 e ol ™ P 2
AT 535 22O A 2154 kgollH F5%5 =2
Weight 60.22£8.44 )
9% 21.81 kg® Z7kakoN} BAHO R fefekA 2ok
Marital Married 13 (81.3)
status widowed 3 (18.7) Th(t=-1.27, p=.224) (Table 3). Wig}A] 7}d 2= FE2o=w
Education Elementary school 8 (50.0) AAH A
Middle school 2(125)
High school 4(25.0)
Bachelors degree 2(12.5) 3) 744 3
‘= ow W Aol = 3 }- Exe
Disease Osteoarthritis 5(31.3) 5 L2l ol 5 dhide] BS54 2
Ostcoarthrits and 4250) o7} 9he Rolf = 555 At Fo| BE2} ATk
chronic discase 2 3I5HoI}, BEZRE 20| ASISS} jugular notchg} 4
Chronic disease 2(12.5)
No disease 3(18.7) 20 & whi= o] Zhe & vl 2102 QIAI7 B A 2}
Missing data 225 2 EEYE RS I S 9aL, SRS 9] ASIS
Treatment Regular hospital treatment 5(31.3) o] 71¢-7)¢] Wsl= e Ao e B3 A] Zulo] As} wis)
Physical therapy, exercise 3 (18.7)
No treatment 6 (37.5) = AUY F Ao} w2 Aol FEs A 111674
Missing data 2(125) ST =4 F 2 65 2 EAA 7 93t 77} bt
Table 2. Comparisons of Balance, Muscle Strength, and Flexibility between Pretest and Posttest (N=16)
Pretest Posttest
Variables t p
M=SD M=SD
FRT 29.20£7.70 29.80%£9.09 -0.22 828
MMT 16.44+3 41 33.20%+9.70 -7.62 .001
Flexibility (trunk) 13.58%+06.14 15.97+5 .31 -2.74 015

FRT=Functional reach test; MMT=Manual muscle test,
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(t=4.54, p=.001), ZWZte] zfol= 525 7 11.18° oA
Fos T 983°2 FAAA Aol7} §ldrkt=1.40, p=
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hoict. webA Hg A didAbs ol thdAt 16v013
o =2 4] A BT 8 FEE TRIAUS
Fatgort S0 F o] oAb aEAtE st
7 =13 2] Al o] i dAbs Zii g 0 2 A EHA]
Fetirt. & o7l A et B Follw g of
AL EEE TR FHH R st glon
F Aol Aleld 4ve] AR 25 23 Fofe}

T Qe Aoz FelEh
B A7A% AY F FATIRE FAL 0L fo18 Aol

7F o 28 faxde EAF 0B Fo3t F71E B
o}, APATE B Kim (1994)L 5585 =2 10| ¢
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=
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eI 750 freddo] AFEle] 71Ee] AT AR et e A
= Bt 28y Daisuke 5(2011)& $5-2-52] ¥lzo]
w2t 283 {3, T3] Wstel thE JFFg m|xvtaL sf
X F13]9] 5252 o] F 23] A&g A fAlet
A S7Vet AR AT #HL Fofg T7PF e A ¢
QhaL shdct, v B A7 A 853t 5 23] 9] FEE
Z2 33 Fofe= T4 F3H7HE SAATIA Zsh ik, whebA
olglgt AT AI= AT EAIJNA, vt ddztel
olm] FolAQIA] &elslr| 3l x-S & A7-2AE 53t
o] P3| WshE sk A7t Basirhar Azt

B A7 A7 A A, A, AZFAS=BMD, =
AT Waks B w585 22 a9 o] A5 At
o AF, AALFER ALFAFTBMDE FAH R Fofgh
a7 et ol a5E-gol ARzl = i
TolA Bad ddel fARE Ze® yEkith £ Han
(2002)2 857t 654 A elE o R 585 F AA
W AAYE, v Asskdokal §19lo ™, Park
(2004)2 #7471 A o443 H737] F Ads o B T8
& T A AsH AAEEL] frolg akE U5k,
Hyun (2007)% 1657e] 525 F AT ATl 7+
Zeshdokar Bar akgict.

Je 2 QoM 2ATFE S s 22

S5 =
ATE

ol AN BA 7N, 25743 &7, AVNESHE T Hag A3 FAF R froldh Ato] & HolA] 39kt Bates
AZITHSL $943 Park (1999)& 53-9-50] 24 7F5MS] 9 Hanson (1996)9] Aol 585 F 2449 571 5
Z3, 28 2 2A7YS PPl atdoletu stgis ARt 2T BAZRe] Frrt Zhee, vl A
o), 2 o] Ao $525 Wt Fol A F FEH2e]  sjelel 2 ¥yl Srletng 2ejo] Sokaickn shaked)
Table 3. Comparisons of Body Composition between Pretest and Posttest (N=16)
e Pretest Posttest . »
M=SD M=£SD
Weight 60.22+8 44 59.66+8.15 2.49 025
Skeletal muscle mass 21.54+1.82 21.81+1.77 -1.27 224
Body fat mass 20.04%6.85 19.01£6.30 2.40 .030
BMI 24.71+270 24.33+2.80 290 011
BMI=Body Mass Index,
Table 4. Comparisons of 2D Gait Analysis between Pretest and Posttest (N=16)
s Pretest Posttest . P
M=*SD M=ESD
Trunk angle 11.16%6.00 2.65+4 33 454 .001
Pelvis angle 11.18+4 48 9.83+2.05 1.40 181
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hd %E’i W ol je} 287 Z7hol B SR W
o2 AZpEr} o|Hig & Q7o) A FAR
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£ YERIEH(Lim, 2009; Song, Kim, Yoo, Kim, & Kim,
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AdatA frelatAl S7Fstgitt. Lim (2009)2] 479} Song &
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