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ABSTRACT

The purpose of this study was to investigate the training and detraining effects of a 8-week water exercise on lower extremities
coordination during obstacle gait in the female elderly. Eight elderly participants (age: 76.58+4.97 yrs, height: 148.88+7.19 cm,
body mass: 56.62+6.82 kg, and leg length: 82.36+2.98 cm), who stayed at the Seoul K welfare center, were recruited for this study.
All participants had no history of orthopedic abnormality within the past 1 year and completed the aquatic exercise program which
lasted for 8 weeks. To identify the training and detraining effect of 8 weeks of water exercise, a 3-D motion analysis with 7 infrared
cameras and one force plate sampling frequency set at 100 Hz and 1,000 Hz, respectively, was performed. A two-way ANOVA
was performed to find training and detraining effects among diferent obstacle heights. In this study significant level was set at .05.
Significant training effects of LTS (lead foot thigh and shank) coordination in all obstacle height were found (p<.05). It is also
found that the training effect of LTS remained 37%, 58%, and 25% in obstacle height of 30%, 40%, and 50%, respectively. Lead
foot showed the greater detraining effect of coordination compared with trail foot, and SF (shank and foot) coordination revealed
better detraining effects of coordination compare with TS (thigh and shank) in both feet. Based on the findings, a 8 week water
exercise give an positive effects to the elderly in terms of segment cooperation which potentially helps reducing their accident falls.
The magnitude of detraining may also help the elderly to find the retraining moment.

Keywords : Water Exercise, Obstacle Gait, Elderly, Continuous Relative Phase

LA B

| o 4 el Al el 654 o] =RIlTE vt ARl 11.3%(%F
o] RS 2011EE AR@EAS || AACE FFATA e o og]e .
AAS wol g %T%((NEQO“?;;_GOOO%) 5430)= =2 WS ARG 9l om(Statistics Korea,

Corresponding Author : Sukhoon, Yoon 2011a), 2030 dol= 24.3%(%F 1,269%H9F), 2060l =
Department of Community Sport, College of Lifetime Sport of Korea

ok 2Hoa =)=
National Sport University, 138-763, 1239, Yangjae, Songpa-gu, Seoul, 40'1%(—' 1’762?—]—%])E‘ 7(] FAHEE S 7]—% ;ﬂu&-o]]:].
Korea (Statistics Korea, 2011b). ©]*8 =RIS147} A|&H o2
Tel : +82-2-410-6850 / Fax : +82-2-410-6927 %7]_ = ——[i—/“"% ]’}'E]I"E}Oﬂ T/q‘f"/]— J.T‘..ﬂi ?l?l' 7611_”291 /\]—33]

E-mail : sxyl34@knsu.ac.kr



96 Sukhoon Yoon - Jae-Kwan Chang - Joonyeon Kim

A3t R 207A 7]
§ we] @gee] "ol €, zw#

sEo] Fase] =919 A EES S7MIITHHamill,
van Emmerik, Heiderscheit, & Li, 1999; Winter, 1992).
55 By F e wAoAN 71 E8) R 4
3 5 shtolm, =919 FH AP R E HAES Q)
THHartholt et al., 2011). Wb =219 B3 = A} o
TS % TR £ % A7) olFAT Aok,

Q1] B3 F el A5 dFe HA R, ﬁlp’riﬁﬂ,

q]ﬂm - o 2uhR ] = r]oksl AJZbollA o] Fojx| 1 9l
ST LTINS Qe R SEEEY A

oL} 44 (curb-stone), 7 H(doorstep) 53 S Aol Eol
el 7P HieA dAE Ty Husy glom olegt
e A B A7 FdE o] Yrh(Austin, Garrett,
& Bohannon, 1999; Hill, Schwarz, Flicker, & Carroll,
1999). =012 FA 02 FolEg d7] S8l FolheES A
&z o7 gAsle] AlZ; AHHol 2]&3th(Keller Chandra
et al, 2011). =3+ FolE2 d+= vl (leading leg)et %
NE Apole] FAATE F7MAA el de doiA
= A& e, FE AAE A9l B S5
E HAT)AL FES AolES A $1X8k= (Chen,
Ashton-Miller, Alexander, & Schultz, 1991; Weerdesteyn,
Nienhuis, & Duysens, 2005), &R A7}eE Alat=
O Adeks yehdt). oo met =159 HallsHs I
Astal Gs distr] f1g o8 7R FHo] wlEE
& Aabr] flal @lel
. B2 (Tai Chi)S £
2 AP T, 28 ‘:}Ook gk Aol =S de T

3} E

% 5 THHess & Woollacott 2005 Yamada et al., 2011;
Zhang, Mao, Riskowski, & Song, 2011). 3FAI T £]<}

or%
o{l
)
r
o
offt
%
o,
m%
£
t
o T
X o
2
é
i ofn fl u
o O (m

e FREL W] UQlo] Hi= 84F /Mg wet
P PAEE AT Z1stleels e, A
ol AaiAle FHEERY wsht 2=AA AE wE
o] Ao st wmQlselAE A8 5L, T T
Fell7h e A9e 2h ol

2 AAA 7o) estEAY 2= A A é_l

“‘F‘
o
oft

Ue =Y AATES s e
(water exercise)?] Z-&% 1 Ut} o)A 2 ﬁ%g‘ 5
o2 Qe &5 Al T IS HlwF HA w7] o
of ¥ F A7t 2 9ol Avke Zlo] 7MY
Aok, Wk fgoz Qlal e Fgo] A2 wh

UEE Agos &8 F 9o, =g

>

al

Mo

4155‘- rm

=

Ut 2247 sA=e] 24, #3834 Y 5 sl
s 98 F= *F%FL]OV]T— AH(Jung, Lee, Chung, &
Kim, 2014; Katsura et al, 2010; Rahmann, Brauer, &
Nitz, 2009; Lee, Hyong & Shim, 2009; Wang, Belza,
Elaine Thompson, Whithey, & Bennet, 2007).

o|RE W NMIPALEL ok THL £
7} AhE) I8 e gL s
u}, HZ Wang 5 S
Qo ] e e 2eY B oma 24 7
o 8] 7 Baseldn St

1995). A e] 7Axé 7EER

plane)oll A 2+ #3542

4
LS o= E KA
l

o] F %l 9]/ H (phase
A7t (phase angle)yS 2HE3l 3,
Pzt 7ol Aol 7} ALd 9]

w3} Fro] &px]9] ¢80l
e+ 4 7H] ¥ -S(intra-
limb coordination)>} §Jr T w3 7Fe] ¥ -&(interlimb
coordination)S AHHE 4= ]O‘:'ﬁ Rlolyt ZAA AH
o= <8 AP WslE AHEIA} shs Aol
A9 WeHAS vElEd F2 AgHolAT ik
(Krasovsky et al., 2012; Miller, Meardon, Derrick, &
Gillette, 2008; Rinaldi & Monaco, 2013; Sj6dah, Jarnlo,
Soderberg, & Persson, 2003; Wang et al., 2009).

we AgaTAEe] Busise] A%l eERA7t
wolB] eyl Tk glrke A WE ARl
o Teh wQ1Ee] el Az RS BE
AEst XA T8 A Zked & 3H(detraining
effectielth. &, AEHAR] 255 Fot] Lol + =
A EJJrQ‘r HEo] 52 T W 2 a3t o
SEHAE ok A =015 ARloAl G o
s 9% w83 ARoE 2 Aotk 2t A7t
A BE &% 9shioplM s Fddod gl g
ATE 54 F Yol o= A& AaHAvkal F7t
ste 7HE 2l WY ol 3 (Harris, DeBeliso, Adams,
Lrmischer, & Spitzer, 2007; Kalapotharakos, Smilios,
Parlavatzas, & Tokmakidis, 2007; Tokmakidis, Kalapo-
tharakos, Smilios, & Parlavatzas, 2009), ©]2gt HH2
4950 Ao ARG ASFHE =ASIA HHHY
AuE AP Faw Uy AgE. aees s
ol T3je] AF Aok ni I, Wk BaHel 4R
als] e 4 Y ASS A4, 2 gsle] Axdor
wQlE] £ £R F A7) Al wek 4 4T
= o] of A WSl 718 Bk, 24K Past 9)

HOo= T T W=

Ao 2 A ojr]ojzit},

FAHE A5, A9 ¢

o
OE_Lz;Hé’

1[

0

i
r

L _1_]:_;(]

.l



Effects of a Water Exercise on the Lower Extremities Coordination during Obstacle Gait in the Female Elderly 97

R=H
53
e
re
-
1o
Bl
iy
rlo
N
=
1o
!
g
=
n

=
FB T 8F) 25T FU SIS W 2 FALL o
L AR ASHEAE Wl 2t w5 W o
T AT wHE FYT 5 2le NRARE AT
H ek

1. o7 CHARL

oA AFidiis AR #EHo] gle
ol 119(ro] Bt 76.58+4.97 yrs, A4 Wi 148.88+
719cm, AF Hi: 56.62+6.82 kg)ys AT FH
A, 2+ Y= e SRlsl] Y8 =1 1}7] 33

NSO, of W T Ad AR WS FEE

o
+
ox
)
e
nt
rie
o
O
o
Oi
1r

5 }Z.LE(ratmgs of
the Borg perceived exertion [RPE]) 12-162.2 359 gk
B]/VJ e1xo =z glo o) 5)q x%x]x—l__g ﬁ7]./\]5'ir4_ T=8
& Al T 130-150 em?l 2ollA AAJEIleH, Fee
27°CE 4359t}

Table 1. Water exercise program

Program Duration

Stretching

Side walking
Forward walking
Jogging
Backward walking
Cross stepping
Joint rotation movement

Stretching

Warm-up 10 min

Main Exercise 40 min

Cool-down 10 min

*Exercise frequency: 3 times a week during 8 weeks, exercise intensity:
RPE 12-16
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Table 2. Mean (standard deviation) of the continuous relative phase and two-way ANOVA with repeated measure results (unit: deg)

Main effects

Segments Height Pre-training Post-training De-training F P
30% 84.37 (6.62) 69.19  (10.51)* 7871 (8.69) Time 43.727 .000
LTS 40% 87.06 (8.48) 73.59  (4.68)*  79.18  (6.61)* Height 1.950 .160
50% 88.20 9.31) 7486  (7.78)*  84.86  (743)"  Time*Height .589 672
30% 47.60  (12.02) 3738 (7.95) 40.42 (9.66) Time 15.268 .000
LSF 40% 56.09  (19.71)  38.95 9.51) 4232 (12.55) Height 9.757 .001
50% 73.84  (19.88y° 44.73 0.02)* 5288  (21.62)* Time*Height 1.306 278
30% 38.80  (13.23)  34.14 (8.93) 38.59  (20.68) Time 3.856 027
TTS 40% 51.18  (1828) 37.83  (13.73) 41.04  (15.33) Height 3.900 .031
50% 53.62  (18.71) 4189  (12.17)  53.19  (18.13)  Time*Height 616 .653
30% 75.61  (19.61) 69.54  (22.74)  71.07  (18.79) Time 2.469 .093
TSF 40% 87.87  (1449) 8328  (11.33) 8726  (12.68) Height 378 .000
50% 10027 (15.70)° 8643  (13.85) 90.86  (13.01)* Time*Height  10.741 .823
30% 73.88 (3.92) 70.18  (13.20)  74.93 (8.32) Time 1.943 154
TT 40% 74.65  (13.01)  68.52 8.61) 69.42 (7.42) Height 3.013 .064
50% 69.61 (8.52) 66.02 9.41) 70.10  (15.05)  Time*Height .183 946
30% 121.37  (6.76) 12340  (7.06) 12487  (9.05) Time 1.340 269
SS 40% 12594  (541) 11860  (5.43) 118.80  (4.47) Height 969 391
50% 12532 (597) 12180  (6.76)  121.81 (12.60)  Time*Height 1.588 .189
30% 9571  (1032)  90.84  (15.81) 9354  (10.12) Time 3.066 .054
FF 40% 91.96  (13.31)  84.27 (5.67) 86.93 (8.43) Height 122 .097
50% 93.38 (8.81) 86.85  (11.88) 8735 (7.95) Time*Height 2.519 974

*bold: a significant difference, *°: a significant difference compared to the 30% height, *: a significant difference compared to pre-training, T a significant
difference compared to post-training.
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