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Objective: The purpose of this study was to investigate the effects of different frequency on
of knee extensors muscle function during electrical muscle stimulation (EMS).

Method: In this research, 40 subjects who have no musculoskeletal disorder, and less than a year
workout experience were recruited in order to analyze effects of EMS with different stimulus
frequency. Forty subjects were randomly divided into four groups of ten subjects in each group.
A EMS training program with different frequencies (without EMS [WE], EMS with frequency
30 Hz [E30], EMS with frequency 60 Hz [E60], EMS with frequency 90 Hz [E90]) was assigned
to each group. Throughout eight weeks of training, test subjects were simultaneously carried
out knee extension exercises such as squat, leg extension, and leg-press while using EMS
with different frequency (20 min, pulse width 250 ps, on-off ratio 1:1). Isokinetic knee extension
strength, muscle activity of the rectus femoris (RF), the vastus medialis (VM), and the vastus
lateralis (VL), and the median frequency of the RF, the VM, and the VL were collected and
compared between pre and post training in order to find effects of applying EMS with different
frequencies. For each dependent variable, a one-way ANOVA was to determine whether there
were significant differences among four different conditions (p<.05). When a significant difference
was found, post hoc analyses were performed using the contrast procedure.

Results: When compared to WE and E90, E30 causes significant increase in isokinetic knee
extension strength. No significant differences were found in EMG values across different EMS
conditions. However, the median frequency of the VM in E30 was significantly increased than
the corresponding value for WE.

Conclusion: The results of this study showed that EMS training with 30 Hz frequency had
positive effect on knee extensor. Based of the findings of the present study, EMS training with
lower frequency may help the performer to focus on developing strength in knee extensor
muscles.
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Figure 1. Electrical muscle stimulation
(MICROSTIM2, SEJINMT, Korea)
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Table 1. EMS program

Pulse On-off

Groups Exercise  Frequency width ratio Time
WE O X X X X
E30 O 30 Hz 250 ps 11 20 min
E60 O 60 Hz 250 ps 11 20 min
E90 O 90 Hz 250 ps 11 20 min

WE (without EMS), E30 (EMS with frequency 30 Hz), E60
(EMS with frequency 60 Hz), E90 (EMS with frequency 90 Hz)
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RESULTS

Table 2. An Increment in Isokinetic knee extension strength

between pre- and post-training tests (%)
WE E30 E60 E90
Strength  6.8+30" 144x32% 7042  19+37*
Power 9.5+74 98147 113483 44192
Endurance  5.7+7.9 84+6.3 104+6.2 5.1+6.2

Note. “significant difference between WE and E30
#significant difference between E30 and E90
WE (without EMS), E30 (EMS with frequency 30 Hz),
E60 (EMS with frequency 60 Hz), E90 (EMS with fre-
quency 90 Hz)

S548 2715 MMl A2 5 Al tHEAZ, W
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Table 3. An increment in [EMG between pre-training and

post-training tests (%)
WE E30 E60 E90
RF 1.312.1 15+1.8 11422 1.9+24
VM 09+1.6 1.1+£0.8 13117 1.1£2.0
VL 1.0£19 0.7+2.2 09420 0.5+14

WE (without EMS), E30 (EMS with frequency 30 Hz), E60
(EMS with frequency 60 Hz), E90 (EMS with frequency 90 Hz),
RF (rectus femoris), VM (vastus medialis), VL (vastus lateralis)
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AUAX|TE FERE MEZ T WH A2 SLFO= U2
E30 TEto| wWe TEHO| Hls SAXCE RolHA F7tot
HOZ LIELGCHTable 3-4)

Table 4. An increment in Median Frequency between pre-

training and post-training tests (%)
WE E30 E60 E90
RF 1.8+24 26122 23+3.1 21+30
VM 2.5+1.3 6.5+2.0° 34+42 4.1+45
VL 1.6+24 1.2+1.9 1.3+2.1 1.5+22

Note. ‘significant difference between WE and E30
WE (without EMS), E30 (EMS with frequency 30 Hz),
E60 (EMS with frequency 60 Hz), E90 (EMS with frequ-
ency 90 Hz), RF (rectus femoris), VM (vastus medialis),
VL (vastus lateralis)
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