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Biomechanical Analysis for Effective Underwater Noodle-Riding
Action of Elderly Participants in Aquarobics
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(Pukyong National University)

Abstract

The purpose of this study was to compare the sagittal plane of the lower limbs of the aquarobics with
those of the 10 skilled and 10 unskilled groups. Based on the results and discussions, the following
conclusions were drawn. First, the elapsed time between the skilled and the unskilled persons was long in
the P2 and P4, and statistically significant. The total time required was 1.32 + 0.44 sec for skilled and
1.00 £ 0.59 sec for unskilled. Second, there was a statistically significant difference in hip joint (E1, E3,
E6), knee joint (E1, E3, E5, E6) and ankle joints (E1, E4, ES, E6) between skilled and unskilled. Third,
there was a statistically significant difference in the range of motion of the hip, knee, and ankle joints
between skilled and unskilled. All of the skilled were high. In order to perform accurate and efficient
operation during the noodle-riding operation, the hip,ankle angle is about 100 ° and the knee joint is about
84 °. And repeating the cycle as if pulling the water is helpful in improving muscle strength and knee
function and it can be said to be an action method that can make full use ROM of the lower limb.
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<Table 1> Physical Characteristics of the Subjets

BMI
(kg/m)
24.32
+1.94

26.23
+1.42

Age

™)
72.8
+1.8

71.5
+1.9

Height
(cm)
158.5
+5.09

Weight
(kg)

61.38

+6.23

63.38
+6.09

Group
1)

AE(Im<2mx2m)< H o]
Fig. 117} #o] A&t
2= AAe FF 7t 3
st SAlA 2.5m
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<Table 2> Measuring Instruments and Applications

Instrument Model Company Purpose
GoPro
HEROS5 GoPro
Underwater GoPro OO I0C Underwater
Camera HERO3 shooting
SJ9000
Plus GS System
Control 1m*2m* Visol Coordinate
Point 2m 150 setting
Soft Ware  Dartfish 7 DFKOREA  Analysis
DARK
Underwater ~ BUSTER BSTW Light
Light UK D8 Underwater
LIGHT Kinetics
FheE}e] #FF % E+= 60frames/secE A2 3T

o}l
1%",_—,

oA A
a9 Ay W e
5  F239tHKang  Sung-Sun,
Che-Cheong et al., 2007).
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[Fig. 2] Event & Phase
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<Table 3> Time per phase between skilled and

unskilled (unit: sec)

Phase  Skilled  Unskilled t P

P 008 008 0417 682
IV (A Y3 A 01
T O 0638 531
I 2550° 015
ps0x OB 0.888 380
Towl g% Lg%y 37T oo

T p<.05Tp< .01
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0.08sec, P2 0.32sec, P3 0.40sec, P4 0.28sec, P5
0.22sec® YEF O™, H]%AF= Pl 0.08sec, P2
0.17sec, P3 0.37sec, P4 0.18sec, P5 0.19sec® L}E}
S P2(p<.01)9} P4(p<.05)ol SHAIL vl&5#H
ARt AA yebgon, sAHCR #Fod A
7F 8Tk & AR 9Al S-EAt 1.32sec, Hl
@Al 1.00sec®E UERY} FAASZ {28t 27}
A THp<.01). T7HEI-E6) A2 WskE
[Fig. 313} 2t}

Hd 287 HY Pl

W

[sec)

E1
0.00
0.00

ES
1.10
0.83

[ = skilled
|-uns.kiHed

[Fig. 3] Change in cumulative time by Event
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<Table 4>= A|AE Aod n3d Zbe B4
As FE R yepd Aotk

Z# A= El 100.58°, E2 92.54°, E3 98.93°, E4
139.86°, E5 138.05°, E6 99.98°% UEbtoH, H]
<=8 7= E1 108.99°, E2 94.85°, E3 89.62°, E4
139.60°, E5 132.15°, E6 108.37°% YEbgtl E13
E6olA vt s@ztEe 34 e o
FAASE o 27h AU Thp<.05). R E3
NAE FHATE HSEARTG IA] YEREeH,
FAACE fFogt a7b UATHp<.05). HA
ZHEI-E6)lA 138 Ztw W3l [Fig. 49 &
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<Table 4> Hip angle by event (unit: deg)
Event Skilled Unskilled t P
100.58 108.99 *
El 1406 11257 -2.424 .029
92.54 94.85
B2 636 11333 005 593
98.93 89.62 .
E3 1883 1411 2.234 .038
139.86 139.60
E4 +9.42 +13.01 074 941
138.05 132.15
ES +11.67 +15.81 1330 192
99.98 108.37 *
E6 473 11281 -2.361 .032
p < .05
140
130
120
zrg 110
100
(deg) " gg
a0
7o
60 o ———
50 '_',____7____7_ __’_‘—*——__,)
EL GED  ca o, e
m skilled S B g
m Unskilled
[Fig. 4] Hip angle change by event
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<Table 5> AW oA &3 215 4]
AsE A= LpEhd Aot}

Z# A= El 84.80°, E2 87.79°, E3 139.20°, E4
149.78°, E5 112.16°, E6 85.55°% UEFSL O™, H]
S#EA= El 97.87°, E2 96.24°, E3 113.13°, E4
147.50°, E5 128.09°, E6 101.19°% e
El(p<.01), E5(p<.05), E6(p<.0D)A n]&HA7}
SAZRT A Yehger, SAHeE o
2178 QAQlTt Wb E3elA= SRIA7) vlsw At
By AA vebsten, SAR R folgt 2t
AATHp<.001). A FIHEI-E6)NA &304 7}
T W3l [Fig. 518 22 3522 eyt
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<Table 5> Knee angle by event (unit: deg)
Event Skilled Unskilled t P
84.80 97.87 *
L 99 41597 2773009
87.79 96.24
B2 326 1430 M6 071
139.20 113.13 _—
E3 +11.23 +13.89 6.382 000
149.78 147.50
B4 385 xi979 W 706
112.16 128.09 *
ES 193 imse 2T 0B
85.55 101.19 x
E6 +13.28 0097 289 007
T p<.05Tip< .01 p< .00l
150
140 -
130 -
120 —i
zte 110 -
100
(deg) "9 -
20 -
0 —
60 T
50 "”'--——-___,_____ -____7‘_"
El g2 [
= Skilled B3 E4 g E6
m Unskilled

[Fig. 5] Knee angle change by event
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<Table 6> A|JHoA 9] F3d 7=
= FHEZ UeRd Aol

¥ A= E1 100.10°, E2 99.64°, E3 101.35°,
E4 90.76°, E5 112.16°, E6 85.55°% uteltor,
v 2k= El 108.54°, E2 102.61°, E3 103.78°,
E4 109.91°, E5 113.83°, E6 110.85°% UE}sit.
E1(p<.05), E4(p<.01), E5(p<.05), E6(p<.05)°l~4] H]
SR SEARY G4 e o, 440
2 Y3t 27t Ak AA FIHEL-E6) oA 1L
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<Table 6> Ankle angle by event (unit: deg)
Event Skilled Unskilled t p
100.10 108.54 .
El +12.01 +10.21 2217 | 033
99.64 102.61
E2 +18.49 +17.58 ~489 | 627
101.35 103.78
E3 +15.84 +16.20 ~436 631
90.76 109.91 "
B4 a4 s1s06  TO82 001
101.85 113.83 .
E> +15.23 +16.43 -2.291 028
99.32 110.85 .
E6 +13.91 +15.13 -2408° 1 021
Tp<.05Tip< .01
130 — —_—
110 0 —
= g |5--" 2 . —
ldeg) E= E —
70 = = ———————
= R
s0 = —
m skilled B2 &5 E6

= Unskilled

[Fig. 6] Ankle angle change by event
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<Table 7> Hip joint range of motion (unit: deg)
ROM Skilled Unskilled t p
. 91.40 93.93
Min 16,35 11139 -7.12 488
143.81 138.88
Max 1841 113,99 1.119 280
52.40 4495 «
ROM £10.22 1888 2.137 .040
“p < .05
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HAF91.40°) A1 Al A2 57RK143.81°),
H] &5 HxH(138.88°) =27 =4 YEHOoY £4
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= &R 52400 B)E5HEA 44.95°2 YERGOH
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<Table 8> AldHeolx el &4 7FeHSlE
YeRH Zlolt
<Table 8> Knee joint range of motion  (unit: deg)
ROM Skilled Unskilled t P
; 79.34 88.25 \
Min -2.299 .027
+11.13 +12.42
153.30 149.02
Max 798 435
+10.32 +18.52
73.96 60.77 .
ROM 3.096 .004
+12.43 +13.34

L p<.05Tip<.01

XA7FS8. p

SWE =5 A HAZE Hls5EAl 88.25°
Hx} 793402 UEREOH nj&E@EAst 8910
Fol BANCE fFos A7t AATHp<05).
A HoiZ> 5153300,  HlsEA
(149.02°) =22 #=A Yehtoy A4 CE
°Jgt Aol Stk &E JHeHAE A
73.96° H]& @A 60.77°% UERGoH @A)
13.19° o Eo} BAFOR {3t A7} AUt
(p<.01).
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<Table 9> AlHolA 2 £34 7FeHE

JERL Zlolh,

g

Al

Z7A AZFZ A HAZML v)EHEAF 97.96°

2~

<=

Al 82.75°F UERG O Hl&E#HEAATF 15.21°
o Fol EAXCE fFog A7 UATHp<01).
WS Al oz Bls 3 2K(118.95°), <At
(112.29°) =22 =4 Yepgtov FAZORE

ot Aol gigleh FA HEEsE SuA

29.53° H]%#EAF 2099°2 vElton <#Exir}

854 9 kol BAMoR felg A7k A
(p<.05).
<Table 9> Ankle joint range of motion  (unit: deg)
ROM Skilled Unskilled t p
) 82.75 97.96 .
Min -3.631 .001
+£11.02 +14.95
112.29 118.95
Max -1.506 .141
+£12.62 +14.34
29.53 20.99 .
ROM 2.434 .020
+10.93 +9.69

p< .05 p< .01
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