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: Lateral ankle sprain is a common sports injury and prone to

alteration in ankle joint structure or motion pattern,
resulting in chronic ankle instability. Proprioception,
muscle contraction strategy and posture balance are
affected by chronic ankle instability. Approximate entropy
(ApEn) is a suitable model to analyze the regularity and
randomness in time series data. Therefore, the purpose of
this study was to compare the differences on approximate
entropy of postural balance between the affected side and
unaffected side in the subjects with chronic ankle
instability. Twenty subjects participated in this study
(age: 21.31.byears, length: 166.78.0 cm, weight: 65.311.5
kg). The testing leg was on the Kislter force plate to
perform the star excursion balance test. The center of
pressure (COP) data were collected and ApEn was analyzed.
Paired t-test was used to compare the difference between
the affected and unaffected sides. The level of
significance was set as =0.05. The ApEn on the medial-
lateral COP at the affected side was significantly greater
than that at the unaffected side in star excursion balance
test in the posterior-lateral direction (p<0.05). The ApEn
on the anterior-posterior COP at the affected side was
significantly greater than that at the unaffected side in
star excursion balance test in the anterior-medial
direction (p<0.05). This study suggested that high
variability on posture balance control was found at the
chronically unstable ankle.
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Effect of Aquatic Exercise on Obstacle Crossing in Older Adults

Falling is one of the causes for requesting medical care in older adults. One risk factor of falling is
the gait instability during obstacle crossing. The purpose of this study was to investigate the effect
of 8-week aquatic exercise on obstacle crossing performance in older adults. Thirteen older adults
participated in an 8-week aquatic exercise. One digital camera was used to measure the motion of
the feet during obstacle crossing before and after the exercise intervention. Paired t test was used to
compare the differences of gait parameters between pre- and post-intervention. The results showed
that stride length and crossing velocity measured on toe and heel were increased during obstacle
crossing. The findings suggested that an 8-week aquatic exercise could enhance obstacle crossing

performance in older adults.
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Effect of Aquatic Exercises on Obstacle Crossing in Older Adults

Yi-Wen Chang', Li-Jung Chen', Ming-Kuei Lo?, Wei-Rung Chen', Hong-Wen Wu?
'Department of Exercise Health Science, *Department of Physical Education, National Taiwan University of Sport, Taichung, Taiwan

2Department of Leisure Business Management, Nan Kai University of Technology, Taiwan

Introduction

+ Aging leads physiological change, such as
cardiopulmonary malfunction and neuromuscular
degeneration [1]. Fall is one of the major causes for
requesting medical care in older adults. Risk factors resulting
in fall include muscle weakness, history of falls, gait deficit
and balance deficit [2].

to

Stepping over obstacles is a leading cause of falls [3]. Based
on ACSM guidelines, resistance, aerobic and flexibility
exercises are beneficial to maintain muscle wellness and
physical filness [4]. Aquatic exercise is a suitable exercise for
older adults to improve muscle function with low impact to
lower limbs. Therefore, the purpose of this study was to
investigate the effect of an 8-week aguatic exercise on gait
during obstacle crossing in older adults.

+ Thirteen older adults participated in an 8-week aquatic
exercise (10 females and 3 males; age: 64534 vyears;
weight: 61.5+7.7 kg; length: 157.0£9.7 cm).

-

The aquatic exercise program was offered on two evenings
per week at indoor swimming pool (Fig 1). The water
temperature maintained around 29-30 °C. The aguatic
exercise consisted of 10-min warm up, 40-min main exercise
and 10-min cool down. The intensity was set at the level on
4-6 points of rating of perceived exertion (RPE) scale. The
exercise program was supervised by an aquatic instructor
cerfificated by Taiwan Aquatic Fitness Association.

-

One digital camera (Sony HDR-SR11) was used to measure
the motion of the feet dunng obstacle crossing before and
after exercise intervention. The obstacle height was 20 cm.
Stnde length and crossing velocity were analyzed by Kwon
3D software as outcome parameters. Paired t test was used
to compare the differences of gait parameters between pre-
and post-intervention (a =0.05)

-

Fig 1: Aquatic exercise in indoor swimming pool.

+« The results showed that post-intervention showed a
significantly greater stride length than pre-intervention during
obstacle crossing (Fig 2, p<0.05).

+ Postintervention showed a significantly higher crossing
velocity than pre-intervention during obstacle crossing (Fig 3,
p<0.05).

OPre
HPost

Lead Trail

Fig 2: Stride length during obstacle crossing (*p<0.05).

CPre
mPost

Lead

Trail
Fig 3. Crossing velocity during obstacle crossing

(*p<0.05).

Discussion

+ Lamoureux (2003) guantified the effect of a progressive
resistance training exercise on obstructed gait tasks in older
adults and found significant increases in obstacle crossing
velocity and stnde length [5]. Zhang (2011) investigated the
obstacle crossing strategy of Tai Chi practitioners and found
that Tai Chi practitioners crossed the obstacle significantly
faster compared to exercise walkers [3].

This study found that stnde length and crossing velocity
measured in lead and trail legs dunng obstacle crossing
were significantly increased following participating in an
aquatic exercise program.

In summary, a substantial improvement of stepping over
obstacle following an 8-week aquatic exercise was evident
in older adults.

References

[1] Pohyonen T, Sipila S, Keskinen KL, et al. (2002) Med Sci Sports Ex
34:2103-2109.

[2] Rubenstein LZ, Josephson KR (2002) Clin Geriatr Med 18:141-158.
[3] Zhang C, Mac D, Riskowski JL, et al. (2011) Gait Posture 34:191-196.

[4] Nelson ME, Rejeski WJ, Blair SN, et al. (2007) Circulation 116:1094-
1105.

[5] Lamoureux E, Sparrow WA, Murphy A, et al. (2003) Gait Posture
17:273-283

Acknowledgement

+ This study was partly supported by the Taiwan National Science
Council project (NSC102-2410-H-028-004-).

.

.

-

¢ AP Biomech 2015 ¢
! 1618 Seplember 2015, Sapparo, Japan

=

- ——




PP 4 g 2 SR T A

pHr:2016/12/28

PR e 4

Ph L BB RS | LR e T A e

PHELE L ERT

3% % 104-2410-H-028-004- B MARE i

25

EEE SRR TH




104 R Edgmy P d %4

PEAFALDENET 3 %% 0 104-2410-H-028-004-
Ph L MBRA R R R e 150 A
fL
. L GRRE ’é‘a‘l??vﬁ 'T':— R
* R £ g I ’"Qf'ﬂﬂ"” | &AL ERPINE & I -
R EFEEL L E)
EI RIS 0f .
Fitgwm= 0
£ s %z 0] ~
T2 m ™
EEETE 0| %
FeIE 2 0| &
His o &
¥ g 0
HP LAl
ER AR B 'R 0
N #3/5 5 5 {1 0
. B iR 0
%‘ IB‘E‘ = DR gS1 id 2 2,
jgt.; "y 21en of #
RHIBRIRT hiE 0
¥ it 0
A i 0
H 0
“ i ol
’7‘*5: 7
oA i o o[+ =
ﬁ}ailjf‘g_{,ﬁ? 0
Trunk stability in the subjects
with chronic ankle instability
5 during vertical jump. The 6th Asian
it g~ 1 Society of Sports Biomechanics
conference, Ningbo fortune Bond
e EA R Hotel, Ningbo, China. Oct 13-16,
2016. P91
ERE A
® 0
o} L% 0] %
FeaE 2 0| &
;E'T ]b 0 L5
v oo 0
FEE A
| ® e L c E® 0
FEMAE "
LRV B FrA /K% ) 0f =
PR 0




A

AR

AL 2

L4

TRy N

B ixzetge

DRI - A W

2k 4R

g4

&:}’\‘

N

44

B4

E1iEg R

Eizpsi@

[==hl Neo il Nan il Nenll Neo Bl E==2 Rl Neo 2 EOV B R==li el Neo i Nes il Reoll el el K]

(i g1

~EE

9
RRFA 2 4

FERE

Ho o

32 2 % hopRd B el 6
EEREET - 5R
WEnes R ¥ R B 2 B4y
e gk o)




PRI LR E S P

%ﬁp;m;*@iéw%ﬁa\éﬁgﬂﬁﬂ%ﬁ L%z i g §
ﬁ(ﬁﬁ%f%%ﬁ%a\wﬁxw%@\%W%£ HFE BT ) ~ EEH
FREMYIIFEL LY R AR PR (FEAESFLT L B 57
%£&£%§)+ﬁn\¢%%m)§ﬂ%$&%ﬁ“’ﬁ—ﬁ@ﬁf°
LGy h 3R RFTHAD AR SR P RFRT- FETR
2= 0k
CIx i = p & GFap > 1005 5 ')
(I =% 4 P
HEES F- A
[J# # 5]
E
2. FE Ak GRS R IR (G R R ARIP B2 kL

%&U r'] v ;%— ,F,F\i-??- HimE P F%)

%éIDQ%$ [Jaz22~4 EERY [a
? [ X D\z' f‘ﬂ—:‘ .;i

J}iﬁ l:' ’l.riﬁ I:‘/r'\:)\ﬂ .?i

Hw oo (12200% 5 *2)

3. ??'@?ﬁ‘f‘%\;/ﬁfb‘#iﬁﬁrﬁ'l%fr‘#ig%fgﬁéﬁ’%\i DR A R EEAS B @

(i Bacit s S22 L&~ Wi PPN ﬁ%F oo 125003
')
TOOF AR R T AR A ¢ R beif R G A TR AR S
ﬁﬁ“ﬁﬁ“&i?”ﬁ;*“T”ﬁﬁﬂf%iﬁ%’*%“Wﬁ%ﬂﬁﬁﬁ%oip
TAHIBUILERM &3 R TR F padF e 2 TR T g i 0 Fla 0 27
TPERRE & A2 B 1E 2 R o

4,




