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Objective: The purpose of this study was to investigate how the chronic ankle instability affects postural
control during forward jump landing.

Method: 20 women with chronic ankle instability (age: 21.7 + 1.6 yrs, height: 162.1 +3.7 cm, weight: 52.2 +
5.8 kg) and 20 healthy adult women (age: 21.8 + 1.6 yrs, height: 161.9 + 4.4 cm, weight: 52.9 +7.2 kg) participated
in this study. For the forward jump participants were instructed to stand on two legs at a distance of 40%
of their body height from the center of force plate. Participants were jump forward over a 15 cm hurdle to
the force plate and land on their non-dominant or affected leg. Kinetic and kinematic data were obtained
using 8 motion capture cameras and 1 force plates and joint angle, vertical ground reaction force and center
of pressure. All statistical analyses were using SPSS 25.0 program. The differences in variables between the
two groups were compared through an independent sample t-test, and the significance level was to p <.05.

Results: In the hip and knee joint angle, the CAI group showed a smaller flexion angle than the control
group, and the knee joint valgus angle was significantly larger. In the case of ankle joint, the CAI group
showed a large inversion angle at all events. In the kinetic variables, the vGRF was significantly greater in
the CAI group than control group at IC and mGRF. In COP'Y, the CAI group showed a lateral shifted center
of pressure.

Conclusion: Our results indicated that chronic ankle instability decreases the flexion angle of the hip and
knee joint, increases the valgus angle of the knee joint, and increases the inversion angle of the ankle joint
during landing. In addition, an increase in the maximum vertical ground reaction force and a lateral shifted
center of pressure were observed. This suggests that chronic ankle instability increases the risk of non-
contact knee injury as well as the risk of lateral ankle sprain during forward jump landing.
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Table 1. Characteristics of the participants in each group

Variables CON (n = 20) CAl (n = 20)
Age (years) 21.8+1.6 21.7+1.6
Height (cm) 161.9+4.4 162.1+3.7
Weight (kg) 529172 52.2+5.8

CAIT - 17.58+5.06

Data are mean * standard deviation, CON: control group, CAl: chronic
ankle instability group, CAIT: Cumberland Ankle Instability Tool
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Table 2. Definition of joint angle

Plane Joint Anatqmical Anatqmical
direction (+) direction (=)
Hip Flexion Extension
Sagittal Knee Flexion Extension
Ankle Plantar flexion Dorsiflexion
Hip Abduction Adduction
Frontal Knee Valgus Varus
Ankle Eversion Inversion
Hip Internal rotation External rotation
Transverse Knee Internal rotation External rotation
Ankle External rotation Internal rotation
4. SAHXzZ

2 A7 SAXNEl= Windows& SPSS 26.0 (IBM, USA)S 0| &3}
AT, ZHE BE B0| Cfs] BR U EEHAES MEOIRACH HY
FChot oY wE SotEY B MY X 2 XX SEE H|,
2M817] 2ol SEEE r A (independent ttest)® HA|SI O,
RE SAXC FAFEE p <052 HF}IULCE
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RESULTS
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Table 3. Result of hip joint angle for each event (unit: °)

Event Plane CON CAl p-value
Sagittal 41.8+6.5 272182 .000
IC Frontal 82154 49+46 044
Transverse -3.7+£115 -5.9+7.8 A79
Sagittal 456+7.3 27.8+8.1 .000
mGRF Frontal 3.916.6 4.7+56 682
Transverse 5195 0.5+7.8 100
Sagittal 48.5+7.9 35.049.2 .000
MKF Frontal 0.0+7.6 -2.7+58 218
Transverse 9.9+8.8 6.2+7.8 204

Note. (+) value: Flexion, abduction, internal rotation, (-) value: Exten-
sion, adduction, external rotation, IC: initial contact, mGRF: max ground
reaction force, MKF: maximum knee flexion, CON: control group, CAI:
chronic ankle instability group, Data are mean + standard deviation
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Table 4. Result of knee joint angle for each event (unit: °)

Event Plane CON CAl p-value
Sagittal 174+7.7 13.3+3.6 041
IC Frontal -59+3.8 0.8+3.8 .000
Transverse -15.4+10.1 -17.2+9.1 572
Sagittal 333164 26.0£5.6 .000
mGRF Frontal -11.0+4.5 -1.9+5.3 .000
Transverse -15.3+10.6 -13.4+6.2 495
Sagittal 423174 423174 999
MKF Frontal -13.7+4.6 -45+58 .000
Transverse -13.2£10.5 -127+74 .855

Note. (+) value: Flexion, valgus, internal rotation, (-) value: Extension,
varus, external rotation, IC: initial contact, mGRF: max ground reaction
force, MKF: maximum knee flexion, CON: control group, CAI: chronic
ankle instability group, Data are mean + standard deviation

(@) ¥SBd 2=
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L
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OfSHA Z{SM(p=0.002), =EH SEANAM= CAl TEo| AL LHZ
M SR, F4 Fet2 Q3| SEY0| LIEHCHp= 0.021). OFX|9}
OF REAUIT AFQ 42 AW IEAOMEE Ko Xto|7t

Table 5. Result of ankle joint angle for each event (unit: °)

Event Plane CON CAl p-value
Sagittal 284184 442+186 .001
IC Frontal -3.71£6.0 -94+5.3 .003
Transverse -4.2+83 -144+4.7 .000
Sagittal 114+6.2 18.1+19.2 140
mGRF Frontal -9.3+5.7 -16.5+7.9 .002
Transverse 0.5+£9.5 -5.2+44 .021
Sagittal 3.6+55 1.7+£19.8 679
MKF Frontal -12.8+6.0 -17.7+85 043
Transverse 3.9+94 3.8+6.6 965

Note. (+) value: Plantar flexion, eversion, external rotation, (=) value:
Dorsiflexion, inversion, internal rotation, IC: initial contact, mGRF: max
ground reaction force, MKF: maximum knee flexion, CON: control
group, CAI: chronic ankle instability group, Data are mean + standard
deviation

BHE[ACH(p=0043), THE Al OREZEX| 2 CAI HER| L Zf
=7t felot 2 A2=2 LtEHRTH(Table 5).

MY ME HX 3§ HT 7ol SEX|BL HlD 21 £7|HK
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HoIM CAl TIERS HA FELECH 52 XX RS0 LiEtkton]

et M= AR 2 & FT 7Rl CoP X W COP v H[W ZIt COP
X2 Z|CHE X HEE A™EOAM cAl BT HA DEED f9|5)
FI2 0|53}SICHp=0.032). COP Y& 2= AHOM F
S K[O|7} LIEFS O (p<0.05), BE AIHOIA Hab T
HEMO| LIEfH HHH, CAl EHE2 QFo=

m
o rlo o> X
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I

(@]

Table 6. Result of kinetic variables

Event Variables CON CAl p-value
GRF (N) 0.12+0.13 0.50+0.34 .000
IC COP X (mm) 17.89+70.24 23.93+43.08 745
COP Y (mm) 53.88+73.09 -4.53+41.83 .004
GRF (N) 2.14+0.41 3.57+048 .000
mGRF  COP X (mm) -2.33+36.55 -32.58+48.53 032
COP Y (mm) 17.65+31.09 -12.17+38.29 .010
GRF (N) 1.70+0.32 1.63+0.32 466
MKF COP X (mm) 0.65+£53.90 -7.68+50.74 618
COP Y (mm) 17.82+39.10 -13.50+£37.58 014

Note. (+) value: Front, medial direction, (-) value: Posterior, lateral
direction, IC: initial contact, mGRF: max ground reaction force, MKF:
maximum knee flexion, CON: control group, CAl: chronic ankle in-
stability group, Data are mean + standard deviation

DISCUSSION
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O AF0M THg ZF SeP8E0| U= B2 0[of E 2H%
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