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Can Hip Adduction induce more Selective Activation of the
Vastus Medialis Obliquus during Straight Leg Raise Exercise?
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ABSTRACT

Background: There is still controversy as to whether hip external rotation and dorsiflexion selectively
activate the vastus medialis obliquus (VMO) during straight leg raise exercise. Due to the
anatomical characteristics, hip adduction must be preceded to activate the VMO. In this study, the
activities of the rectus femoris (RF), vastus lateralis (VL), VMO were measured by adding the hip
adduction movement to the straight leg raise exercise with hip 45° external rotation and straight
leg raise exercise with hip 45  external rotation and dorsiflexion. Through this, we want to find
out whether the VMO is selectively activated.

Methods: Thirteen healthy participants performed straight leg raise exercise with hip 45° external
rotation, straight leg raise exercise with hip 45  external rotation and dorsiflexion, straight leg
raise exercise with hip 45° external rotation and adduction, straight leg raise exercise with hip 45°
external rotation and adduction and dorsiflexion was randomly performed. Through this, EMG data
of the RF, VL, VMO were collected.

Results: During the straight leg raise exercise, hip adduction increased the activity of the VMO and
VL, no significant difference was found(p>.05). However, in the VMO/VL ratio, straight leg raise
exercise with hip 45" external rotation and adduction and dorsiflexion activated the VMO and the
VL at a ratio of about 1:1, It showed a significantly higher rate than straight leg raise exercise
with hip 45" external rotation(p<.05).

Conclusion: During the straight leg raise exercise, hip adduction is considered to be an important
movement that can selectively induce the activity of the VMO. Therefore, follow-up studies on this
should be conducted.
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(Figure 1).

Figure 1. Straight leg raise exercise with
hip 45° external rotation

o2 e Aol wleAS chele) £22 45

el
oh. SAIE YEWES 457 S AT oA w5gd
S A JER dEeAE 457K S0l Sti(Figure
2).

Figure 2. Straight leg raise exercise with

hip 45° external rotation and dorsiflexion
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Figure 3. Straight leg raise exercise with
hip 45" external rotation and adduction
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Figure 4. Straight leg raise exercise with
hip 45° external rotation and adduction and
dorsiflexion
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Table 1.
General characteristics of subjects (N=13)
Characteristics Mean+SD
Age(yrs) 24.15+2.51
Height(cm) 169.46+9.88
Weight(kg) 66.46+16.87
Sex(male/female) 8/5
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Table 2.

Activity of the quadriceps femoris in the four type straight leg raise exercises
45°ER+SLR 45°ER+DF+SLR 45°ER+HA+SLR 45°ER+DF+HA+SLR F
RF 35.08+15.35° 53.60+19.58" 36.23+11.38 46.14+16.98° 461"
VL 24.17+13.15" 47.923+17.94 35.54+13.69 50.44+17.33° 12.69"
VMO 18.93+14.73° 44.46+22.29 33.30+22.34 53.99+32.54° 10.41"
VMO/VL .76+.29 .90+.26 .89+.36 1.03+.40" 4.16°

*Mean(%MVIC)+SD, "p<.05, RF: Rectus femoris, VL: Vastus lateralis, VMO: Vastus medialis obliquus, 45°ER+SLR:
Straight leg raise exercise with hip 45° external rotation, 45°ER+DF+SLR: Straight leg raise exercise with hip 45°
external rotation and dorsiflexion, 45°ER+HA+SLR: Straight leg raise exercise with hip 45° external rotation and
adduction, 45°ER+DF+HA+SLR: Straight leg raise exercise with hip 45" external rotation and adduction and
dorsiflexion. *significant difference in rectus femoris between 45°ER+DF+SLR and 45°ER+SLR, Bsigniﬁcant difference
in rectus femoris between 45°ER+DF+HA+SLR and 45°ER+HA+SLR, ‘significant difference in vastus lateralis between
45°ER+SLR  and 45°ER+DF+SLR & 45°ER+DF+HA+SLR, °Ssignificant difference in vastus lateralis between
45°BER+DF+HA+SLR and 45°ER+HA+SLR, °significant difference in vastus medialis obliquus between 45°ER+SLR and
45°BER+DF+SLR & 45°ER+DF+HA+SLR, csigniﬁcant difference in vastus medialis obliquus between 45°ER+DF+HA+SLR
and 45°ER+HA+SLR, "significant difference in VMO/VL between 45°ER+DF+HA+SLR and 45°ER+SLR
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