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Abstract The purpose of the study is to investigate the effectiveness of the concurrent thermotherapy and intermittent
fasting therapy for obesity. The experimental therapy conducted at the same time for 11 days, and had 35 adult
participants. Six variables(girth, body weight, body mass index, body fat ratio, abdominal fat, and body basal
metabolic rate) of participants were measured initially before the experimental therapy, and respectively after two
consecutive experimental therapies (S1 and S2). The differences between the averages of the six variables in the initial
measurement (C group), S1 group, and S2 group are significant and correlate each other. The differences between
variables also were significant within groups and between groups. Additionally, the results show that the effectiveness
of the therapy was greater after the 2nd therapy than the 1st therapy. In conclusion, these findings suggest that the
concurrent therapy is effective and useful as a natural healing therapy for obesity.
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ol fojdol A YEREILKim er al [11]2 FE T WS Waste] Ayt $# == dlo]ElE BIA[12]
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Table 1. Mineral fasting cycles

Periods Day Contents

Ready 1 eat before 18:00

Ist fasting 3 cating enzymes, rice coffee, amino
acids, water

s | Dottt snd iy oo

Normal foods 4 normal food periods with vegetables

2.5 Fasting &=H|7|2| &H| SAlo| E2
A= A" A
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o TS
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o7 A
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Table 20l AL 2% NCRH] 9o it
2%E Beft 81.38 cm, AftE 81.88 cm o2 LR *}o]
#ke] 0.50 em® F7Fsk o} frolE p<059A] <]
ol itk PIF S Aol A= Beft 84.25
cm, Aft+ 81 cme.® YEeh 7HAsE Afo] ko] 3.25
cmOZ YEPG O {94 (p<.05)S HolA| gttt uf
2hA Bl g 9o dlzatel lojA Felgt xfel 7t
Eo]x] OJ-o],H 2]1;]-9] }I—_X]/H.Q_ p:]—_i;_g]oh;]_
k] Fol o dtiAk 3599 S EdE AP
CEY AP HAAMX e HTS 84.73 cm, 197 @4
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(Fig. 1). HoA 22 Aol vlsiA AR 1A $oll=
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Table 2. Waist sizes of control subjects after treatment

Con Time I(nc(;?)l N SD PD t p¥*
Bef 81.38 4 11.161

NC =50 | -2.449 .092
Aft 81.88 4 11.168
Bef 84.25 4 5.188

PJ 325 3.157 .054
Aft 81.00 4 5.492

*p<.05. NC: negative control(con) of no treatments, PJ: positive control heat-
treated. PD: paired differences. Bef: before treatment, Aft: after treatment. SD:
standard deviation.

86.00 -84.73
‘= 8400
g 82.36 BC
% 82.00
E 80.53 s1
S 80.00
72 Es2
78.00
cC Ss1 S2
Groups measured

Fig. 1. Mean waist sizes of the groups before and after
fasting treatments. Symbols: C: Mean values of
waist sizes of the group measured before treat,
S1: mean waist sizes after first 11 days treating,
S2: mean waist sizes after 2nd 11 days treating.
The abbreviations are the same in the following

Figures.
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Table 3. Significance of mean waist sizes of each
groups after treatment

Group(I) Stages(J) MD(=1-)) S.E. *»
S1 2371 370 .000

¢ S2 4.200 363 .000

C -2.371 370 .000

St S2 1.829 .300 .000
S C -4.200 363 .000

S1 -1.829 .300 .000

*p<.05, p<01, p<.001. SE: standard error. MD: mean difference[=
group(l)-stages(J) ] . C: group before treated. S1: group after first fasting.
S2: group after second fasting. The abbreviations are the same in the
following tables.

Table 4. Variance analysis of waist sizes between
and within groups after treatment

Groups SS df. MS F *»
Between
Intercept 715316.40 1 71531640 2706.73 .000
Error 8985.274 34 264.273
Within
group 310.419 2 155.210 74.099 .000

Error 142.434 68 2.095

*p<.05, p<.01, p<.001. SS: sum of squares. df: degree of freedom. MS:
mean squares.

3.3 ME2| Hsl
A 71%bel w2 djZ=ate] A (body weights)S] H
3H& SgFAth(dlolEli= A=), AP Bef L33t AR
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Atk A NCH e
oToﬂzz iH 2 BefE 65.43 kg, AftE 66 kgl
o] 0.57 kgo@ UER} §o5E
p<05 FEolA frelidol gl PIgieke] 7-9-oll Bef
59 Het 57.10 kg, Aft 159] HHE 5583 kgl
2 Yelt 2po] gho] 1.27 kg & UEh} f-9J4 o] 913
ok mEbA AFo] A dizatel AeiA frol gk Aol 7t
Holx] groba] ko] FA4LE R
WA 3570l el S8 o] iAol
APAQl Cgol 49 Hire 6521 kg, 13} &4
(S1) Z4A 9] HHFE 62.97 kg, 23F &4 3(S2) =4
o] & 6521 kg @ VERITHFig. 2). B2 349
7kl kA A Fe] adte AT B
WdNEES] AT AAAE A HSS *‘Alf& 2
= Table 59 AAEATE AR C159] FAA]9} 1
WAl ARRQL S1715-0] S7gA] 9] bkl =2.193 kg &
= Ueht FoAp<.001)] A= 2kelE BAth AR
Ce) SAAs 29 A4l S27159] HatAtol=
3.292 kgo & Yeh} fo5FE p<05 oA fold
ol ST 813} S2¢] Aol= 1.099 kgo= FolA
(p<001)°] ATk WdaF Wl AT WMIEAdAE
F=87.62% e} §943 p<001 oA frejadel
A Aol 7F ATk
g gl wE AFe] Wt fede] giAl wstat
TKTable 6). o]#] A= AP CLgd AFE S1 1
w9 Aol frofshAl UEb oy, CLEdt 24k AR

S21E) =R o] FEAE EANOR fo4do] U2

ﬁ—lo{-_z

el

th S13 2129 =A4A ] 2ok ool 9lolt).
Al et FAane] gl diidabse] AT kol
A oItk WS 7 ASATh

66.00 5.21

65.00
B 6400 63.02 mC
B 6300 61.92 51
S 62.00
w2
61.00 ms2
60.00

Groups measured

Fig. 2. Mean body weights of 35 subjects after fasting
treatment.
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Table 5. Significance of body weights of each groups
after treatment

Group(I) Stages(J) MD(=l-)) S.E. p*
c S1 2.193 229 .000
S2 3.292 280 .000
S1 C -2.193 229 .000
S2 1.099 248 .000
s C -3.292 .280 .000
S1 -1.099 248 .000

" p<.05, p<.01,p<.001.

Table 6. Variance analysis of body weightsbetween
and within groups after treatment

Groups SS df MS F p*

Between

Intercept 421791.36 1 421791.36 1048.51 .000
Error 13677.32 34 402.27

Within

Group 196.630 2 98.315 87.623 .000
Error 76.297 68 1.122

"p<.05,p<.01, p<.001
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el (p<.001)°] AT S13%+ S271552] 2Fo]3= 0.486
o= veht Feldp<00n)el Atk A 1F Ul

BMI &g atel A= F=79.528% UER} £

p<001 A ol @ Aol7k Holar il 1E1t

o] Wsp7k ool IltK(Table 8).

5 A3
5 A A 1 nc
E B s1
2 o

C & 2

Groups measured

Fig. 3. Mean body mass index of each group after
treatment.

Table 7. Significance of body mass index of each
group after treatment

Group(I) Stage(J) MD(=I-)) S.E. *»
S1 .889 .079 .000

¢ S2 1.374 126 .000
si C -.889 .079 .000
S2 486 120 .001

C -1.374 126 .000

52 S1 -.486 120 .001

"p<.05,p<.01,p<.001.

Table 8. Variance analysis of body mass index
between and within groups after treatment

Groups SS d.f. MS F *»

Between

Intercept 59362.01 1 59362.01 1755.06 .000
Error 1149.99 34 33.823

Within

Groups 33.998 2 16.999 79.528 .000
Error 14.535 68 214

'p<.05, p<.01, p<.001.

o|efek BMI A3He C 183 S1 139 At
Frelabll EREa, © o 82 150 Aol BAHow
Fol4ol AL & 5 AUk S13} 82 1F] F9
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AR g Wk Fod A sl th(Table 10).
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Fig. 4. Body fat rates of 35 subjects each group after
treatment.
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Table 9. Significance of body fat rates of each groups
after treatment

Group(I) Stage(J) MD(=I-)) S.E. p*
S1 1.549 180 .000

¢ S2 2.909 284 .000

C -1.549 180 .000

St S2 1.360 310 .000
© C -2.909 284 .000

S1 -1.360 310 .000

"p<.05,p<.01,p<.001.

Table 10. Variance analysis of body fat rates between
and within after treatment

Groups SS df. MS F p*

Between

Intercept 8963235 1 8963235 816.10 .00

Error 3734202 34 109.829
Within
Group 148.254 2 74.127 60.677 000
Error 83.073 68 1222
"p<.05, p<.01, p<.001.
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Fig. 5. Mean abdominal visceral fat of each group after

treatment.
Table 11. Significance of abdominalfat of each group
after treatment

Group(l) Stage(J) MD(=L-J) SE. P
c S1 .500 .094 .000

S2 .900 139 .000

s1 C -.500 .094 .000

S2 400 117 .005

© C -.900 139 .000

S1 -.400 117 .005

*p<.05,p<.01,p<.001.

Table 12. Variance analysis of abdominal visceral fat
between and within groups after treatment

Groups SS d.f. MS F p*
Between
Intercept 6210.06 1 6210.06 128.28 .000
Error 1645.85 34 48.40
Within
Group 14.233 2 7.117 29.15 .000
Error 16.600 68 244

"p<.05, p<.01,p<.001.

3.7 7|=CHALZHO O|X|= BE
71 2T BMR) 4 Tl Ak 7 25 359
Tzl 8ol T AL Avte] Bt Ao @ AL 5

Atk BMRZAOIA tizeate] APA Befe} 2] $ Afto]
SAAE 2ol AFE AAIG A7 2T NC=e] 7
%} PIitol A frel A (p<.05)0] 104 Feke] HA o]
3R =9l

Aot 357 2] BMRS AN AAX 9] Hrg &
A5t th(Fig. 6). TAs7] M Abd &7

B A= 1317.4 keal/day, T4 1647 1
é?‘f& 31:1*4 AP A& 1278.23kcal/day, T4 2€H
19 Fo] 243 S225F2 1273.23keal/day = LFEFSE
LA BTt SOV E VoA Bacte A
S Btk
7} 25 BMREAZ A 9 Ul E AME A5E A
A= Table 130 AABHATE A C15 1

T59] Aol 39.20 keal/day 2 YERY F-2]A(p<.01)
o] & AolE YeRilth Crg S29] Aol 44.20
keal/day = e frolide] At S13% S29] Apole
5.0 keal/day= UER} frolide] Sl Afol& HolA] &
Stk Table 14904 & & 7F 2 28 W9 #AHEA
BMRZIH, 2% W &3 Z}OF A E,
F=13.662% e} F2)4F p<001 ol W=
Frejdol AN, ZF = frolide] siich

o2l BMR 23+ C 252 S12FY 2O5% 2

rlr

W

OSL'—E”‘

=)

ol 7k BAH 05 felade] glgich S13 $29] A%

= folio] golth IF Ul 2 OF 1k AolE fo)

Aol gl ATk ek &, 13 Bl 24

27 YA SRS BEAE A 2 8 Al

Hlste] B foldo] lojA] lztlAbere] g Wl
dao] glrfa Ferv)
1350 - 13174

12782 1573, MC
3 3 s1

Calories(keal/day

ms2

c S1 S2

Groups measured

Fig. 6. Mean BMR of each group after fasting treatment.
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Table 13. Significance of BMRs of each group after
fasting treatment

Group(I) Stage(J) MD(=I-)) S.E. p*
C S1 39.200 10.221 .002

S2 44.200 10.896 .001

s1 C -39.200 10.221 .002
S2 5.000 5.841 1.00

9 C -44.200 10.896 .001

Sl -5.000 5.841 1.00

"p<.05, p<.01, p<.001.

Table 14. Variance analysis of BMRsbetween and
within groups after treatment

Groups SS df. MS F *p

Between

intercept 174629894.4 1 174629894.48  1288.71 .000
error 4607233.8 34 135506.878

Within
group 41011.60 2 20505.800 13.662  .000
error 102065.06 68 1500.957

"p<.05, p<.01, p<.001.

3.8 AZtEtA 24

s Aol A 54 dxzad C1EH Sl

F 2 2IFIE =993, =992% 22} fr2lAo] 9
v AX A#PA(positive correlation)S K.
(p<.001). B3+ S17} 329 Ao & =994 2|3t A
A9l A4AAAE BRYATHp<.001)(Table 12). A3,
FA g, AAGE, WAL F2 2 7120/
A% CaEY S12F 2 S2aFE BT #93
o] AAFAAESE BAHp<.001). 222 SI1ET S271
kel A9l foA(p<.001)0] A A
£ HTKTable 15). olg3 Azt FE =, A, Al
&, AAE, WAL FEe
T1E S1, S27F A ghol 9 oo R AAH S uf
S Fo3 AABAE RIS &

=
o] Aol AR JHdAE Byloy, ZadA ¢

gl

X

o_>r1_, N2
i)

ool

(RS
PR

A

Table 15, Analysis of correlations of estimates ofthe waist size, weight, BMI fats & BMR

Item | Gro- waist size weight BMI body fat rate visceral fat BRM
wp [ C S| 2 C Sl 2 [ Sl S2 C Sl S2 C st [s2] ¢ S1[s2
|
w | C
S W |1
ST 000
90+ | gogre |
S2 1 o0 [ 000
W 9207+ | 09w+ | gogeer |1
Cl o0 [ 000 | 000
9260 | oo | gnee | g |
ST o0 [ 000 | 000 [ 000
9107+ | 910w+ | 9050+ | 9g3we [ ggseet |1
S2[ 000 | 00 | 000 [ 000 | 000
B 27 | 3 | am | ae | e | e |
ML C o [ ooes | s [ 009 [ 003 [ o4
I a8 | 3 | 296 [ 4 [ aewee [ amser [ g [
SU [ 003 | o4 | 085 | 009 | 003 | 004 | 000
48 | 204 | e | oAler | e | degrer | 9ese [ 957 [
S2 [ st [ osr | a6 [ o3 | 0w [ o004 [ 000 [ 000
B o790 | 63w | g5t | e [ sayee | sere [ a0 | a1 [ -9 1
E-1C oo [ o0 [ 000 [ 000 | 000 [ 000 | 271 | 304 | 186
71 | gsveer | gssrer | se0rer | saee | s |4l [ -36 [ 182 [eme |
SE [ 000 [ 000 | 000 [ 000 | oot [ 000 | 419 [ 437 [ 295 | 000
0067 | 607 | ploees | aoree [azpee | slee [ ag3 | 070 [ o241 [ gelee [oggrer |

S2 [ 000 | o0 | 000 [ o2 | 0w | o2 | 2 | 3»

163 000 000

Vv 159 156 A31 153 156 131 319 657

T4 | -006 078 006

FlClTaw [ m | m [ m]m ][ m [ [ m

031 989 854 988 951

5K | 93Kx | g4px | BIOREE | BO7E* | 792%% | 016 034 004 | T20%** | TD6%** | 688*** | 969*** 1
ST T 00 000 000 000 000 000 926 $4 983 000 000 000 000
SD4¥E | QOBHRE | ODRKE | SEERR | TSIHE | TAGRRE | (048 | 004 | -075 | T2gRE | TORRRE | TIRRE | QpdRkr | 986*** | ]

S2 [ o0 [ o0 | 000 [ 000 | 000 [ 00 | 785 [ 891

670 000 000 000 000 000

006 008 005 S04 ] -030 | -045 | -3l6 | 334

S357% | -101 052 | -039 064 136 155 |

C 974 965 976 889 864 797 064 050

035 566 768 826 16 435 3N

~ 2w

186 176 198 71 168 195 116 | -1 | 153 253 198 209 290 239 260 | 530k 1
ST s 3l 254 3 336 201 07 3n 381 142 255 28 091 168 132 001
084 | 078 | 072 | -036 | -044 | 048 | -147 | -I83 | -183 | -249 | -2 205 | <064 | -014 | 001 | 790% | S61F |1

S2 1 633 | 656 | 683 | 39 | 83 | 5 | 40 [ 2

319 150 201 214 T4 931 994 | 000 000

Symbols: *p<.05, Hp<.01,

“p<.001, C: control before fasting, S1: first fasting period, S2: 2nd fasting, W: weight,

BMI: body mass index, WS: waist size,BF: body fat, VF: visceral fat level, BMR: basal metabolic rate.
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