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Objective: The purpose of this study was to investigate how three gaze directions (bottom, normal, up)
affects the coordination and stability of the lower limb during drop landing.

Method: 20 female adults (age: 21.1+1.1 yrs, height: 165.746.2 cm, weight: 59.4+5.9 kg) participated in this

study. Participants performed single-leg drop landing task on a 30 cm height and 20 cm horizontal distance
away from the force plate. Kinetic and kinematic data were obtained using 8 motion capture cameras and
1 force plates and leg stiffness, loading rate, DPSI were calculated. All statistical analyses were computed
by using SPSS 25.0 program. One-way repeated ANOVA was used to compared the differences between
the variables in the direction of gaze. To locate the differences, Bonferroni post hoc was applied if significance
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Results: The hip flexion angle and ankle plantar flexion angle were significantly smaller when the gaze
direction was up. In the kinetic variables, when the gaze direction was up, the loading rate and DPSI were
significantly higher than those of other gaze directions.

Conclusion: Our results indicated that decreased hip and ankle flexion angles, increased loading rate and
DPSI when the gaze direction was up. This suggests that the difference in visual information can increase

the risk of injury to the lower limb during landing.
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£3] oo Z2 0| His &X| A =2 X|HELZ0| 3 N(Aizawa
Hirohata, Ohji, Ohmi & Yagishita, 2018), £&2H20|
AX|SH0] SHA[2E F40| 0| O =0t 2| AUCHHovey,
Wang, Judge, Avedesian & Dickin, 2019). OFEEZEX| 2 $F & £FX| A
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(Kim & Lim, 2011). £t EE2HE0| ofdtar SA|0f &
270 A0 SFaE HiE5=5 47 B H2D(Arundale, Kvist,
Hagglund & Faltstrom, 2020), O|2{et BHEZ=o| Za+= ZAEE %
XE RSt ol Hls| & StX| Z/40| LIEHL; SHX|2E 249
Q80| BIt|l= Aoz 23X QUCHGranata, Padua & Wilson, 2002;
Hughes & Watkins, 2008).
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Figure 1. Helen Hayes Marker Set
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0|0, Time to Peak Force= X7|MX| A|SE A|Cf XX HEI20| L}

EfLt=C Z2l= AlZtOICHDe Ridder et al, 2015).
Loading Rate = Peak Force / Time to Peak Force
4) SHXNEGX| =+

S XN 2 K| 4=(Dynamic postural stability index, DPSI)& ZfX|
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DPSI = [[X(0 - x)2 + (0 — y)2 + (body weight — z)?/number of data points]
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Table 1. Result of hip joint angle of sagittal plane for each event

(unit: °)
Event dirGeiiieon Mean + SD Fvalue Post-hoc
Bottom 20.53+£5.53
IC Normal 21.73+6.06 2.128
Up 20.30+5.95
Bottom 29.45+8.29
mGRF Normal 31.70£7.18 3.397
Up 29.42+7.28
Bottom 34.69+1.70
MKF Normal 37.89+1003 4446 Norg‘pa' g

Up 35.22+9.95

Note. *p < .05, (+) value: Flexion, (-) value: Extension, IC: initial con-
tact, mGRF: max ground reaction force, MKF: maximum knee flexion

Table 2. Result of knee joint angle of sagittal plane for each event

(unit: °)
Event Gaze direction Mean + SD Fvalue
Bottom 17.56+4.59
IC Normal 18.83+4.30 1.995
Up 18.19+4.30
Bottom 42.04+6.23
mGRF Normal 43.10+5.90 1.272
Up 41361543
Bottom 54.69+10.79
MKF Normal 57.20+9.03 2.002
Up 55.21+8.01

Note. (+) value: Flexion, (-) value: Extension, IC: initial contact, mGRF:
max ground reaction force, MKF: maximum knee flexion

EEUY Al Al Hiebof M2 KO =AX|HEtZO| ARAHYK| EHE
EH BAHEA ZLF AlM ko) w2t folst XHO|7f LEEFLEX] QFQk
CHTable 4)

2) otx|

EEMT Al A|M "EH0|| 2 SIX2E HE 2M2 93 oK &
Ho| LYHX| BEHEEY 2AHEA Za AlM Eheko) w2t folst At
0|7} LIEFGLHAR, 38)=3.836, p = .030], At A Z1t F2lgt X0|
= LIELLEX] UQUCHTable 4).
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Table 3. Result of ankle joint angle of sagittal plane for each event

(unit: °)
Event dirc-;iiieon Mean + SD Fvalue Post-hoc
Bottom 35.84+4.92
Ic Normal 34,57+4.89 6373 BOttL‘J’F;“ >
Up 3293+3.23
Bottom -0.48+2.95
mGRF Normal 0.25+4.73 0.574
Up -031+4.34
Bottom -7.89+3.95
MKF Normal -8.34+3.90 1.070
Up -897+342

Note. *p < .05, (+) value: Plantar flexion, (-) value: Dorsiflexion, IC:
initial contact, mGRF: max ground reaction force, MKF: maximum knee
flexion

3) #38
SEMY A ALY 02 $oi80| UK HEEY B
A Z3 AN Ol T2t ROI8h XO|7} LIERATHAD, 38)=6498, p

004]. FHIHCZ AlMo| Heto| 2| Mf(41.71+£947) Of2HY B¢
(35.72+8.01) HC} £330 F25HH & ALE LIEIGCHp = .001)
(Table 4).

Table 4. Result of kinetic variables

Variables .Gazg Mean + SD Fvalue Post-hoc
direction
Bottom 2.77+0.40
mGRF (N) Normal 2.80+£041 1.494
Up 2.90+0.38
Bottom 19.78+3.11
Leg
stiffness Normal 20.84+4.25 3.836"
N/kg/rad
(N/kg/rad) Up 2195+4.43
Bottom 35.72+8.01
Loading . Normal >
rate (N/ms) Normal 39.96+9.48 6.498 Up
Up 41711947
Bottom 20.34+3.91
Normal,
DPSI Normal 23.87+4.11 8.602" Up >
Bottom
up 23.93+4.44

Note. *p < .05, mGRF: max ground reaction force, DPSI: dynamic
postural stability index
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2 [(23.87+4.11) Ot HL(2034+391) &

CF SHXMY ARSI Qoo 2 Ho2 LETHp = 022)
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