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A Study of Foot Shape and Low Back Pain,
Hip Abduction Muscle and Ankle Lateral Injury

In-hyouk Hyong, P.T., M.S.

Major in Physical Therapy, Dept. of Rehabilitation Scince, Graduate School, Daegu University

{Abstract>

Purmpose : The purpose of this study was carried out to review the correlation between foot shape(supination
foot, pronation foot) and low back pain, hip abduction muscle and ankle lateral sprain.

Methods : By using internet, we research the PubMed, Science Direct, KISS, DBpia We selected the article
between 1990 and 2007. Key words were supination foot, pronation foot, balance.

Results : Normal control balance of human body needs a optimal anatomical alignment and function of
musculoskeletal and central nerve system that control continuously to integrate. Especially ankle and foot
complex play an important role in postural control because it is located distal part in human body. Supination
foot brings to chronic ankle sprain or chronic ankle instability and range of motion limitation due to the
weakness of lateral ankle muscle. Pronation foot brings to knee injury because of lower leg internal rotation
force.

Conclusion : Excessive supination and pronation foot happen to muscle imbalance. Especially weakness of hip
abduction or injury of ankle lateral muscle or low back pain are due to abnormal balance and anatomical
alignment.

Key Wonds : Supination foot, Pronation foot, Balance
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Fig. 1. Group 1 (low back pain) was statistically
significantly increased ankle dorsiflexion
(Brantingham et al, 2006).
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Table 1. Strength and range-of-motion differences (Friel et al, 2006).

Involved limb,

Uninvolved limb,

P Power SEM

Mean + SD Mean + SD
Hip abductors(N) 246.96 + 53.11 266.68 + 54.04 -3.8 .001 NA 5.23
Hip extensors(N) 237.67 + 54.34 246.19 + 53.69 -13 19 25 6.31
Passive plantar-flexion ROM(°) 45.1 +£ 129 48.8 + 10.7 22 .04 NA* 1.68
Passive dorsiflexion ROM(®) 17.6 = 9.0 20.1 + 8.7 1.7 11 36 1.49
Passive inversion ROM(°) 276 £ 93 26.6 + 12.0 -43 .67 07 243
Passive eversion ROM(°) 9.3 + 4.89 82 + 54 -1.0 33 .16 1.10

*NA indicates not applicable; ROM, range of motion.
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Table 2. The comparison of risk factors between injured ankle and uninjured ankle for volleyball players

(from Wang et al, 2006)

. Injured ankle Uninjured ankle
Variables (n=18) (n=66) P
Standardized strength (ft-1b/Ib of weight)
60°/s concentric inversion 139 + 2.7 134 £ 2.6 .55
180°/s concentric inversion 110 £ 2.1 104 = 2.2 32
60°/s concentric eversion 129 £ 23 124 + 2.1 37
180°/s concentric eversion 113 29 10.3 + 1.8 28
60°/s eccentric inversion 13.7 + 4.0 15.0 £ 3.5 27
180°/s eccentric inversion 142 £ 3.7 142 + 34 .96
60°/s eccentric eversion 142 + 3.1 15.0 £ 3.1 40
180°/s eccentric eversion 144 £ 33 146 = 3.0 .84
Eversion/inversion ratio (%)
60°/s concentric 932 + 14.5 94.8 + 16.7 i
180°/s concentric 103.1 = 20.3 101.1 + 20.0 74
60°/s eccentric 1021 £ 17.9 972 + 22.0 A5
180°/s eccentric 100.7 £ 21.6 1032 £ 219 .68
Endurance index (%)
Inversion 752 £ 9.8 782 £ 134 44
Eversion 674 + 11.8 69.7 + 13.2 .50
Variation in postural sway (mm)
ML axis 338 + 8.1 238 + 5.6 <001+
AP axis 232 £ 53 19.6 + 3.7 o1s5F
Active ankle dorsiflexion (deg)
Knee extended 6.6 £ 4.0 8.7 + 3.8 1
Knee flexed to 90° 174 £ 3.0 187 £ 53 30

NOTE, Values are mean + SEM.

* Significant differences between the 2 groups (P<.05) in Bonferroni ¢ method.
TSigniﬁcancc in logistic regression (dependent variable: ankle in jury); ML: odds ratio (OR)=1.216 (95% confidence

interval (CI), 1.089-1.359; P<.001).

'T'Signiﬁcance in logistic regression (dependent variable: ankle in jury); AP: (OR)=1.220 (95% CI, 1.046-1.424; P<(01).
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