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| Abstract | subject for 20 minutes each (a total of 40 minutes) three times

a week for eight weeks. The waist-hip ratio (WHR), weight

PURPOSE: This study examined the effects of low
frequency neuromuscular electrical stimulation (NMES)
training on abdominal obesity in middle-aged women
through electromyography and ultrasound.

METHODS: Twenty-two middle aged women with
abdominal obesity participated in the study. A low-frequency

NMES device was used on the abdomen and waist of each
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and BMI (Body Mass Index) were measured. Electromyography
(EMG) and ultrasound measurements were performed three
times in total (pre-intervention, four weeks into the intervention,
and eight weeks post-intervention) to examine the effects of
low-frequency NMES on the abdominal muscle activity,
muscle thickness, and subcutaneous fat.

RESULTS: The results indicated a difference in the WHR
and waist circumference before and after intervention (p<
.05). The external oblique muscle (EO) showed a significant
increase in muscle activity during all measurements taken
post-intervention (p<.05). The abdominal subcutaneous fat
thickness also showed a significant decrease between each
measurement (p<.05). The test results showed that the

abdominal subcutaneous fat thickness values taken eight
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weeks post-intervention were significantly lower than those
taken pre-intervention and four weeks into the intervention
(p<.05).

CONCLUSION: These findings show that low-frequency
NMES device training can be applied to middle-aged women
with abdominal obesity to improve their body shape and

exercise performance.

Key Words: Abdominal obesity, Neuromuscular electrical

stimulation (NMES), Fat, Thickness, Women
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Table 1. Demographic Characteristics of the Subjects

Characteristics Female (n=22)
Age (year) 48.452+6.213
Height (cm) 157.901+6.352
Weight (kg) 66.342+12.711

Waist-Hip Ratio .902+.042

Values are presented as meantstandard deviation (SD).

Assessed for eligibility
(n=25)

—

Enrollment
(n=22)

]

Pre-test
(Weight, BMI, WHR, EMG, Ultrasound)

]

Mid-test after 4-week
(Weight, BMI, WHR, EMG, Ultrasound)

—————

Post-test after 8-week
(Weight, BMI, WHR, EMG, Ultrasound)

I

Data analysis

Excluded (n=3)
Not meeting inclusion criteria

Using NMES device
with 40 minutes in total
(20 minutes on abdomen,
20 minutes on waist)

3 times a week for 4-week

Fig. 1. Procedures used in this study.

Fig. 2. Micaco inspiring NMES device.
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Table 2. Information on Neuromuscular Electrical Stimulation Devices

Segment Description
method pulse bi-direction output method
pulse width 450-50-450us
NMES Frequency pulse polarity bipolar
pulse voltage < +100 V., -100 V
pulse cycle 4.375~70 Hz
Frequency Intensity 1~15 32 Vpp~ 198 Vpp

Table 3. Output Programming of Neuromuscular Electrical Stimulation Device

Segment Frequency Program Loops  Time (sec)

1 Total+E47:H59 Time 10 sec (4.375 Hz) ON / 10 sec (8.75 Hz) ON 3 60
OFF Time 2 sec OFF

2 35Hz 2 sec (35 Hz) ON / 1 sec OFF 20 60

3 17.5-35-52.5 5 sec (17.5 Hz) ON / 10 sec (35 Hz) ON / 5 sec (52.5 Hz) ON 8 160
OFF Time 1 sec OFF

4 35 3 sec (35 Hz) ON / 1 sec OFF 15 60

5 8.75-17.5-35-43.75- 4 sec (8.75 Hz) ON / 4 sec (17.5 Hz) ON / 4 sec (35 Hz) ON / 210

52.5-70 6 sec (43.75 Hz) ON / 8 sec (52.5 Hz) ON / 4 sec (70 Hz) ON
OFF Time 2 sec OFF
3 sec (17.5 Hz) ON / 1 sec OFF

6 17.5-35-52.5 8 sec (35 (Hz) ON )/ 8 sec (52.5 Hz) ON > 100
OFF Time 2 sec OFF

7 7.5-17.5 5 sec (7.5 Hz) / 10 sec (17.5 Hz) / 1 sec OFF 5 80

8 35 9 sec (35 Hz) ON / 1 sec OFF 8 80
OFF Time 1 sec OFF

9 52.5-70 10 sec (52.5 Hz) ON / 5 sec (70 Hz) ON 7 105

10 17.5-35 2 sec (17.5 Hz) ON / 4 sec (35 Hz) ON 15 90
OFF Time 1 sec OFF

11 35-70 2 sec (35 Hz) ON / 3 sec (70 Hz) ON 20 100
OFF Time 1 sec OFF

8.75 Hz-7.5 Hz 8 sec (8.75 Hz) ON / 2sec (7.5 Hz) ON 3 30

12 8.75 Hz-7.5 Hz 5 sec (8.75 Hz) ON / 5sec (7.5 Hz) ON 3 30

8.75 Hz-17.5 Hz 2 sec (8.75 Hz) ON / 8sec (7.5 Hz) ON 3 30

Total Time 1205
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Table 4. Comparison of the Changes in the Physical Characteristics According to the Periods (n=22)
Pre Post-4 weeks Post-8 weeks F p-Value
Weight (kg) 66.342+12.714 66.053+12.702 66.283+12.964 1.115 338
Body Mass Index (kg/m?) 26.263+3.912 26.141+3.903 26.242+4.003 1.309 280
Waist-Hip Ratio 902:+.043 891£.042° 892,043 14.260 .000”
Waist circumference (cm) 91.151£10.392 89.702+10.273* 89.074+9.571° 32.777 .000™

Values are presented as meantSD, ‘p<.05, “p<.01
*Significant difference compared with before intervention (p<.05).
“Significant difference compared with after 4 weeks (p<.05).

Table 5. Comparison of the Muscle Activity Changes According to the Duration (n=22)
Muscle (%MVC) Pre Post-4 weeks Post-8 weeks F p-Value
RA 69.882+10.041 79.002+27.623 80.621+28.061 1.381 156
EO 67.61248.353 103.641+48.412° 169.932119.473% 10.452 .001”
I0-TrA 70.28149.762 78.380+34.941 73.501+44.131 612 657
Mu 76.073+11.582 83.511+£31.290 91.182+38.891 1.481 161

RA, rectus abdominis muscle; EO, external oblique muscle; I0+TrA, internal oblique musclestransverse abdominis muscle; Mu,
multifidus muscle;

Values are presented as mean+SD, “p<.05, “p<.01

*Significant difference compared with before intervention (p<.05).

“Significant difference compared with after four weeks (p<.05).

Table 6. Comparison of the Subcutaneous Fat Thickness in the Resting State (n=22)
Pre Post-4 weeks Post-8 weeks F p-Value
SFT (cm) 2.44241.051 2.261+.902 2.112+.851® 9.279 003"

SFT, subcutaneous fat thickness

Values are presented as meantSD, ‘p<.05, “p<.01

“Significant difference compared with before intervention (p<.05).
"Significant difference compared with after four weeks (p<.05).
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Table 7. Comparison of the Muscle Thickness Changes According to the Periods (n=22)
Muscle (%) Pre Post-4 weeks Post-8 weeks F p-Value
RA 21.701£15.591 25.722+37.323 36.771+56.163 .801 418
TrA 44.261+37.910 49.290+50.412 64.890+69.301 928 373
10 17.221+23.052 28.333+29.262 31.612+81.211 510 .506
EO 13.411£41.061 13.0914+20.491 21.971436.710 433 .651
Mu 17.330+12.783 19.113£13.283 25.962+18.091 2.491 .095

RA, Rectus abdominis; TrA, Transverse abdominis; 10, Internal oblique; EO, External oblique; Mu, Multifidus

Values are presented as mean+SD, ‘p<.05, “p<.01

*Significant difference compared with before intervention (p<.05).
"Significant difference compared with after four weeks (p<.05).
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