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Purpose: Leg length discrepancy causes the posture deformation, gait asymmetry, and lower back pain. The purpose of this study is to
investigate the correlation among functional leg length discrepancy (FLLD), muscle activity, muscle contraction onset time and vertical

ground reaction force (VGRF) during simple lifting task.

Methods: Thirty-nine subjects participated in this study. FLLD was measured from the umbilicus to medial malleolus of left and right leg
using a tape. The subjects performed to lift a 10 kg box from the floor to chest. The muscle activity and muscle contraction onset time of
rectus abdominis, erector spinae and rectus femoris was measured using EMG system and vGRF was measured by two force plate. Pear-
son correlation was used to fine out the correlation among FDDL, muscle activity, muscle contraction onset time and vGRF during simple

lifting task.

Results: Correlation between FLLD and difference of muscle activity of short-long side was very high (r>0.9) during simple lifting task.
Correlation between FLLD and difference of muscle contraction onset time of short-long side was very high (r>0.9) during simple lifting
task. And correlation between FLLD and difference of vGRF of short-long side was high (r>0.7) during simple lifting task.

Conclusion: This study suggests that there is high correlation between FLLD and muscle activity, muscle contraction onset time, and
ground reaction force during simple lifting task. Therefore, FLLD could negatively affect the postural balance.
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Figure 1. Posture during lifting, (A) Starting position (B) Ending pos-
tion.
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Table 1. General characteristics of subjects

Variables Subjects (n=39)
Age () 26.5%7.5
Height (cm) 169.3£6.9
Weight (kg) 66.1+£3.9
BMI (kg/m?) 23.1£1.0
Mean+SD.

BMI: body mass index.

JKPT

2 1

1. HTCHARLO] U S
B oo Ak 3990 2 B A 2652754, B AS
169.3+6.9cm, Hal A5 66.1+3.9kg, A AR+ 23.1 + 1.0kg/m?

O] ITH(Table 1).

2. Cj2|Zi0j2jo|2t Z &I 2toletof HakaA|

chej ol folo] B 131+ 5ammolglan 2 &2 5L Aol
o) B 1661 £924KRVC, A2 TIAE Rfolo] B
18.05+ 1343%RVC, Hrta] 2o 23T 2}o|9] HF-& 12,86+
9.284RVCOIIE Table 2). T2} o] 3}l 7} 57145 Teidol 7}
B 93} 7] .85 Ajo|o} B Ao|7} F7ehs AR W
ek Figure 3. cheldol Aol o} w22 B Rjolr-0921),
Al IR Aol(r-0924), YTkl 2 A Aol
(r=0941)= 57 0.8 0440 2 v 35-& AFUTA} Uek(p<0.05)
(Table 3).

3. Ct2|Zojxtolet 24=5 FHAIAIZE 2f02f2] a2t
t}e]Zo]2}o] O] W2 13.1 +54mmO] L 22 425 7HAIA]

2 2] ] B2 0.042002sec, SHGT 245 MM Hole]

Table 2. Descriptive statistics of LLD, difference of muscle activity, muscle contraction onset time, and vertical ground reaction force between short

and long leg side during simple lifting task

Variables Short leg side Long leg side Differences
Leg length discrepancy (mm) 852.02+79.36 865.16+84.71 13.14+535
Rectus abdominis activity (%RVC) 245.68+49.11 262.29+58.35 16.61+£9.24
Erector spinae activity (%RVC) 440.29+183.21 485.34+£196.64 18.05£13.43
Rectus femoris activity (%RVC) 265.61+180.04 278.47+189.32 12.86+9.28
Onset time rectus abdominis contraction (seconds) 0.24+0.06 0.20£0.04 0.04+0.02
Onset time erector spinae contraction (seconds) 0.36+£0.15 0.19+£0.05 0.17+£0.10
Onset time rectus femoris contraction (seconds) 0.29+0.14 0.15+0.06 0.14+0.08
Vertical ground reaction force (N) 1.28+0.42 1.19+0.38 0.09+0.03

Mean+SD.

Figure 2. Attachment place of electrode, (A) Rectus abdominis, (B) Erector spinae, (C) Rectus femoris.
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Table 3. Correlation among LLD, difference of muscle activity, onset time of muscle contraction, and vertical ground reaction force between short

and long leg side during lifting (unit: r)
Variables LLD D-RA D-ES D-RF DT-RA DT-ES DT-RF D-vGRF

LLD 1

D-RA 0.921** 1

D-ES 0.924** 0.948** 1

D-RF 0.941** 0.941** 0.989** 1

DT-RA 0.948** 0.879** 0.950** 0.948** 1

DT-ES 0.988** 0.904** 0.915** 0.935** 0.955** 1

DT-RF 0.980** 0.931** 0.957** 0.968** 0.965** 0.978** 1

D-vGRF 0.745** 0.717** 0.719** 0.733** 0.708** 0.714** 0.728** 1

LLD: Leg length difference, D-RA: Difference of rectus abdominis muscle activity, D-ES: Difference of erector spinae muscle activity, D-RF: Difference of rectus femoris
muscle activity, DT-RA: Difference of contraction onset time of rectus abdominis, DT-ES: Difference of contraction onset time of erector spinae, DT-RF: Difference of
contraction onset time of rectus femoris, D-vGRF: Difference of vertical ground reaction force.
**

p<0.01.
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Figure 3. Scatter graph between each variable. LLD: Leg length difference, D-RA: Difference of rectus abdominis muscle activity, D-ES: Difference
of erector spinae muscle activity, D-RF: Difference of rectus femoris muscle activity, DT-RA: Difference of contraction onset time of rectus abdomi-
nis, DT-ES: Difference of contraction onset time of erector spinae, DT-RF: Difference of contraction onset time of rectus femoris, D-vGRF: Differ-
ence of vertical ground reaction force.
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