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Abstract : Abdominal obesity is increasing due to a decrease in physical activity and westernization
of diet in busy daily life. Therefore, in order to satisfy the desire for body shape management, a
management program with high efficiency versus time is needed. In this study, the diet-gel (ie,
slimming cosmetics) with the electrical muscle stimulation therapy was used to promote the effect of
reducing waist circumference and body fat mass (or abdominal fat). For men and women in their
twenties, the subjects simply applied diet—gel to their waist, wore EMS, and massaged for 20 minutes
twice a day after waking up and before going to sleep. The experiment period was carried out for 2
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weeks. The reduction of subcutaneous fat was observed using non—contrast CT, and it was confirmed
by measuring waist circumference and body fat mass. In conclusion, the developed EMS and diet—gel

combination program showed excellent waist management effects by reducing waist circumference by
about 3 cm (p<0.001) and body fat mass by about 1 kg (p<0.01). This result suggests that the use of
EMS shows a massage effect by muscle stimulation, and plays a role in promoting fat decomposition

by helping the absorption of diet gel.
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- 20s adults (n=10, 20 <BMI <27)
- Conducted by crossover design
(washout period: 1 to 2 weeks)

- Measurements of body fat mass, skeletal
muscle mass, waist circumference
- Checking for skin problems

I |
(Period : 2 weeks)

Single use group
(Period : 2 weeks) ><

EMS + Diet-gel
¥ i

EMS
- Measurements of body fat mass, skeletal
muscle mass, waist circumference
- Checking for skin problems
i

Analysis and conclusion

Concurrent use group

repeat repeat

Fig. 1. Diagram of experimental methods and

procedures.
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Table 1. The differences in waist circumference and body fat mass before and after the EMS test.

This result is values by paired t—test.

. Before test After test After—Before
Body composition n t(p)
M=£SD M=SD M=SD
Xi‘;t circumference 10 86.60+10.39  8587+1041  -73£1.01  2.283(048)*
Body fat mass
(ke) 10 19.76+4.63 20.08+4.84 .32+0.77 -1.309(.223)
g
005, Tp<o1, Tpc.ool
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Table 2. The differences in waist circumference and body fat mass before and after the
EMS+diet—gel test. This result is values by paired t—test.

. Before test After test After—Before
Body composition n t(p)
M=+SD M+SD M=+SD
?g;l)st circumference 10 86.06+10.12  83.11+9.85 -2.95+1.16  8.011(000)"""
l(glf;y fat mass 10 19.24+4.69 18.22+4.68 ~1.02+0.76  4.245(.002)"
"p<05, Tp01, Tpo01

Table 3. The differences in skeletal fat mass before and after the EMS and EMS+diet—gel tests. This

result is values by paired t—test.

T Before test After test After—Before o)

ype n M=+SD M= SD M+SD P
Skeletal  EMS 10 28.18+7.75 28.15+7.34 ~03 1.39(.:892)
fat mass EMS+ 10 28.49+7.55 28.54+7.25 -.05 —-.206(.841)

(kg) Diet—gel

005, Tp01, Tpool
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Table 4. Comparison of decrease values of each group of waist circumference and body fat mass
in EMS and EMS+diet—gel tests. This result is values by paired t—test.

Standard error of

Type n Mean Standard deviation mean
Waist EMS 10 -73 1.01 32
circumference
(cm) EMS+Diet—gel 10 -2.96 1.18 37
Body fat mass EMS 10 32 77 24
(kg) EMS+Diet-gel 10 -1.02 76 24

Table 5. Differences in reduction values of waist circumference and body fat mass by each group.

This result is values by paired t—test.

Standard error of

Body composition Mean Standard deviation t(p)
mean
Waist circumference 2.23 1.48 A7 4.769(.001)"
(cm)
Body fat mass 1.34 1.24 39 3.429(,008)""
(kg)
"p<.05, pL01, Tp<001
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Table 6. Differences in reduction values of waist circumference by sex
Waist circumference
T S Mean Standard deviation
ype ex (cm) (cm) n
EMS Female -0.53 1.39
Male -0.87 0.79 6
Total -0.73 1.01 10
EMS+Diet—gel Female -3.10 1.16
Male -2.87 1.29 6
Total -2.96 1.18 10
Total Female -1.81 1.82 8
Male -1.87 1.46 12
Total -1.85 1.57 20

Table 7. ANOVA table for waist circumference. Two—way ANOVA for the interaction between test
type and sex. No significant interaction or effect of sex, test type is the main significant effect
found.

Waist circumference

Source SS DF MS F p
Test type 25.117 1 25.117 18.872 0017
Sex 0.014 1 0.014 011 919
Interaction(Test type™Sex) 0.397 1 0.397 .298 .593
Error 21.294 16 1.331

Total 114.65 20

Corrected total 46.57 19

ok

"p<.05, “pc01, p.001

Table 8. Differences in reduction values body fat mass by sex

Body fat mass

Type Sex Mean Standard deviation a

kg) kg

EMS Female -0.02 0.81
Male 0.55 0.73 6
Total 0.32 0.77 10

EMS+Diet—gel Female -1.00 0.82
Male -1.03 0.80 6
Total -1.02 0.76 10
Total Female -0.51 0.92 8
Male -0.24 1.10 12
Total -0.35 1.01 20
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Table 9. ANOVA table for body fat mass. Two—way ANOVA for the interaction between test type and
sex. No significant interaction or effect of sex, test type is the main significant effect found.

Body fat mass

Source SS DF MS F p
Test type 7.854 1 7.854 12.855 002"
Sex .352 1 .352 576 459
Interaction (Test type™*Sex) 444 1 444 127 .406
Error 9.776 16 .611

Total 22.000 20

Corrected total 19.550 19

Hk ok

"p<.05, Tpd01, Tpool
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Fig. 2. Interaction plots for (a) waist circumference and (b) body fat mass by two—way ANOVA

between test type and sex.
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EMS test
Before test

(a)

Table 10. Difference in area of subcutaneous fat.

Fig. 3. CT images of (a) EMS test and (b) EMS+diet—gel test.
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