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| Abstract |

Purpose: This study identified the co-activation of quadriceps and hamstring muscles during hamstring strengthening exercises
in healthy adults.

Methods: Twenty-one participants were required for the present study design to achieve 80% power, 0.8 effect size (12), and
an alpha level of 0.05. Thus, this study recruited 21 healthy adults. All participants performed Nordic exercises, bridge exercises,
and one-leg deadlifts randomly. The activity of the rectus femoris, vastus medialis (VM), vastus lateralis (VL), biceps femoris
(BF), and semitendinosus (SM) were measured. In addition, the ratios of VM/VL and hamstring/quadriceps (HQ) were measured
during the three hamstring strengthening exercises using electromyography. One-way ANOVA was used to compare the
co-activation of quadriceps and hamstring muscles in the three exercises.

Results: The activity of VM and VL during the performance of one-leg deadlifts was significantly higher than the other two
exercises. The BF had significantly higher activity during the Nordic exercises compared to the other two exercises. In addition,
the SM activation was significantly greater during Nordic exercises than one-leg deadlifts. Additionally, there was significant
difference in HQ ratio among hamstring strengthening exercises. In specific, the one-leg deadlifts yielded a significantly lower
HQ ratio.

Conclusion: This study revealed that one-leg deadlifts are effective in rehabilitation for anterior cruciate ligament injury. In

FCorresponding Author : Du-Jin Park (djpark35@cup.ac.kr)



442 | PNF and Movement Vol. 17, No. 3

addition, Nordic exercises can be recommended to facilitate hamstring muscle activation.

Key Words: Hamstring strengthening exercise, Co-activation, Electromyography
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Fig. 1. Hamstring strengthening exercises. A) Nordic exercise, B) Bridge exercise, C) One leg dead-lift.
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Table 1. Comparison of activation of quadriceps and hamstring muscles among hamstring strengthening exercises

(n=21)
Nordic exercise Bridge exercise One leg dead-lift F P
RF (%MVIC) 12.30+5.96 12.41£7.00 16.37+£7.51 2.41 0.10
VM (%MVIC) 22.80+11.83* 19.26+16.05" 35.94+426.13° 4.50 0.02
VL (%MVIC) 33.80+30.95° 21.48+14.49° 58.93+39.08° 8.52 0.00
ST (%MVIC) 47.39+24.71° 36.96+£27.76™ 27.32+23.81° 411 0.02
BF (%MVIC) 49.06+33.16° 32.28+16.01° 22.48+9.80° 7.84 0.00
VM/VL ratio 0.85+0.48 0.97+0.52 0.69+0.32 2.16 0.12
HQ ratio 2.434+1.45° 2.17+1.26° 0.84+0.51° 11.62 0.00

RF: rectus femoris, VM: vastus medialis, VL: vastus lateralis, ST: semitendinosus, BF: biceps femoris,
HQ: hamstrings/quadriceps, the values with different superscripts *” in the same column are significantly different (p<0.05)

M VL
- *
£
(%MVIC) A (%MVIC)
40 60
85 50
30
25 40
20 30
15 20
10
5 10
0 0
Nordic Bridge Deadlift Nordic Bridge Deadlift

Fig. 2. Activation of vastus medialis and lateralis among hamstring strengthening exercises.
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Fig. 3. Activation of semitendinosus and biceps femoris among hamstring strengthening exercises.
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Fig. 4. HQ ratio among hamstring strengthening
exercises.
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