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| Abstract |

Purpose: This study aimed to determine the most effective way to facilitate the abductor hallucis muscle during PNF leg
pattern-emphasized hallux abduction.

Methods: The study recruited 18 healthy adults. All participants agreed voluntarily to take part in the study following an
explanations of its purpose and procedures. They randomly performed the PNF leg pattern-emphasized hallux abduction variations
in a hook-lying or sitting position. Activation of the abductor hallucis (AbH), adductor hallucis (AdH), extensor hallucis longus
(EHL), and tibialis anterior (TA) muscles, and the ratio of AbH/AdH, were measured during PNF exercises using
electromyography. One-way repeated ANOVA was used to compare the activation of foot intrinsic and extrinsic muscles during
the four PNF exercises.

Results: PNF leg pattern-emphasized hallux abduction using normal timing was significantly higher in TA compared to PNF
leg pattern-emphasized hallux abduction using timing for emphasis, regardless of the starting position. The PNF leg
pattern-emphasized hallux abduction using timing for emphasis in the hook-lying position was significantly higher in AbH than
in other exercises. Although there was no statistically significant difference in the ratio of AbH/AdH, it was higher in the hook-lying
position.

Conclusion: PNF leg pattern-emphasized hallux abduction using timing for emphasis in the hook-lying position can be

recommended as a method to optimize the activation of AbH and the ratio of AbH/AdH.

tCorresponding Author : Du-Jin Park (djpark35@cup.ac.kr)
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Fig. 2. PNF leg pattern-emphasized hallux abduction using timing for emphasis in hook-lying: A) start position, B)
timing for emphasis application.
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Fig. 3. PNF leg pattern-emphasized hallux abduction using normal timing in sitting: A) start position, B) normal timing

application.

Fig. 4. PNF leg pattern-emphasized hallux abduction using timing for emphasis in sitting: A) start position, B) timing
for emphasis application.
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e o e Tk A2e] e 9 AbdAdd &L Tkt ek
Height (cm 4445,
able 2). QA1) T T 2 EHMH 2lo
Weight (kg) 57.72+7.87 (T} ) =4 i%} ° i Omlﬂ j ]Zﬂ ;j
3| o|& o
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Gender Female 18(100%) eho] 2 283 WS & ApAI9F eh ApAlof A
Dominant foot ~ Right= 3(72.22%), Left=5(27.78%) 73z Etoli S -85k Wol Hlgl oAl =4 |

Table 2. Descriptive statistics of normalized EMG data of four muscles and abductor hallucis/adductor hallucis ratio

during PNF leg pattern-emphasized hallux abduction variations with two starting positions (n=18)
Hook-lying position Sitting position . b
Normal timing TE Normal timing TE
TA (%MVIC) 65.09+15.71° 51.57+20.79° 65.17+14.74* 47.54422.55" 6.75  0.01
EHL (%MVIC) 81.63+41.01 76.00+40.39 78.56+35.27 65.59+33.63 1.43 0.33
AdH (%MVIC) 46.88+22.95 56.33+28.11 61.94+38.55 54.99+31.47 1.50 0.24
AbH (%MVIC)* 38.82+17.96" 64.98+30.48" 44.77+20.12 57.86+31.14* 588 003
AbH/AdH ratio 1.18+1.21 1.70+1.94 1.19+1.30 1.56+1.51 2.53 0.10

TE: timing for emphasis, TA: tibialis anterior, EHL: extensor hallucis longus, AdH: adductor hallucis, AbH: abductor
hallucis, the values with different superscripts “® in the same column are significantly different (p<0.05)

* p<0.05
Tibialis Anterior Abductor Hallucis
100 ‘ * * * 150
P ‘
804 T
100
Y 60+ %
= -
§ 404 = 50+ T
204
0 0

NTH TEH NTS TES NTH TEH NTS TES

Fig. 5. Comparisons of activation of tibialis anterior and abductor hallucis during PNF leg pattern-emphasized
hallux abduction variations with two starting positions. NTH: normal timing in hook-lying, TEH: timing for
emphasis in hook-lying, NTS: normal timing in sitting, TES: timing for emphasis in sitting.
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