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Abstract : The purpose of this study was to analyze the effects of smart machine circulation
exercise on body composition, lung function, blood lipid and insulin resistance in obesity
middle-aged women among 40-60 years by dividing them into a smart machine circulation
exercise group(n=8), and control group(#=6). The smart machine circulation exercise program
included 55-minutes sessions thrice each week at the following intensities: The strength of aerobic
exercise is applied to smart machines by linking the smart machine with the POLAR T31; the 1-4
week is 40-50%HRR, 5-8 week is 50-60%HRR, and 9-10 week is 60-70%HRR. The strength of
the resistance exercise was tested using a smart machine based on the constant velocity motion,
and then, using the 1-RM data value, applied 40% 1-RM for 1-4 weeks, 60% 1-RM for 5-8
weeks, and 80% 1-RM for 9-10 week. As a results, body composition indicated that weight, BMI,
%BF, WHR had a significant interaction effect. Lung function indicated that FVC levels
significantly changes in the exercise group and the between groups difference in changes at 10week
was significant. Also, FVC and FEV; significantly showed interaction effect. TC, TG and HDL-C
levels significantly changes in smart machine circulation exercise group and the between—group
difference in changes after 10 weeks was significant. TC, TG and HDL-C significantly showed
interaction effect. Insulin resistance demonstrated that Insulin, Glucose and HOMA-IR levels
significantly showed difference over 10 weeks between group. Therefore, the 10 weeks smart
machine circulation exercise positively effects on the body composition, lung function, blood lipids,
and insulin resistance in obesity middle—aged women and this smart machine circulation exercise
can improve their obesity and prevent obesity.

Keywords * Smart machine circulation exercise, Obesity, Middle—aged women, Body composition,
Lung function, Blood lipids, Insulin resistance
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e AFESE 71 FAE BAd2, 3. 2F
SEvel Fdode] HgE §HES 40d= A Yo vHL 2w ZYAHE
25.7%, 50t1= 29.3%= Aap Z7fstal Qlo] A (high density lipoprotein—cholesterol; HDL-C)

I

ZFsk BA|2 QAIE T Qlt4l. o FEE #A2A7AL, F  ZE2HE(otal

HuRe. Zuoj ol Dl pxd= 7det cholesterol; TC), F/dA% (triglycerides; TG}
T Z2 ATt ofyet TEAE JFE Az Adw FH2EHE(ow  density
2w, HAdLEH BEEZE A ] ¢ lipoprotein—cholesterol; LDL-C) §E& F7HA]
ANET} 2o H@7)s Aol Ao] QITHS5, 6], A1, 121, 85 ZH2HES £9959 o

#7152 Asts AR ool ¢ wha] Zop  QlolAt kRO ZXIAE dol7h Soltel
oo, 25419 #7150l FHe| ol F syt wet A S7FE 7HsAdol 9iHI3]. HDL-Co
APgoell wet A7) Hgke 557 of e BH WRel Aol SHHE s ¥Aet
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Table 1. Physical characteristics of participants
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2.1, Achat
£ AL BRGNS AZSH HuHEehg
818 7l AAARAS 23 ke/m? ol oA

A Fdege oz 257 89, tEE 6
¥ % 149 ogoR stk A Sol
] A QPRAEANA B Aol B 3
AE B9 AYST A oXE Hl Aol
goto] APFIME Wol Folstes sect. @

Tl AAA 5442 (Table 13 2t

2.2, =M

WEEY A, AEdLFAS, AALE, AA
7 2 og-giolEdnlee HHgt E4E
/3%t 5 INBODY 430(Inbody, KOR)& ©]&
to] AHs o2 SA5te

L 0 oZ

[¢]

Variabl
G arable Age(yrs) Height(cm) Weight(kg) SMM(kg) BMI(kg/m*)
roup
EG (#=8) 50.00+3.89 160.56+4.87 69.34+11.09 23.89+2.17 26.51+3.64
CG (u=6) 51.00+4.98 159.53+5.81  62.80+14.66 23.62+4.27 24.32+4.70

Values are M*SD, EG: Exercise Group, CG: Control Group, SMM: skeletal muscle mass

BMI: body mass index
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#H7]% AAR= FonyFX(COSMED, ITA)E o]
gste] LA HEFHEVC), 127 LA 57
F(FEV)S 33] vhg A9 & Adigts Aot
At AARAIE @A oA ok ApAllA
AAS oF 15° o 7|gol1, EHip Bo oF
Bl 717t 9ol @ E sho] mheAnA
£ E7 nose locke o]g&ste] To] 588 EA|

AR ZgEfell M AAISHE .

X
Aqge ol oA 9-1040] Axskgon], ok
B A AWl ABAEBT 1818 FA]

£ o]gsto] 10 mf FHS A AT AHHASH
Act AF AL serum separate tube(SST)o
35t A2 Combi-514R (Hanil,

Korea)2 1087F 3,000 rpmoflA ¥4 E2]5t3
o, serumg 2Tt ¥ ASHAE 15m {E
(micro—tube)oll &% & &4 A7HA] —70Ce]
Hysto] 245 AAsHH

24.1. 324

d%522LS  Enzyme-Linked Immunosorbent
Assay®] oz TCE Total Cholesterol and
Cholesteryl Ester Colorimetric Assay Kit I,
TG+ Triglycerid Quantification Colorimetric/
Fluorometric  Assay Kit, HDL-C= HDL-
Cholesterol ~ Assay  kit, LDL-C&= LDL-
Cholesterol Assay kitE AFH8oFRI TCe TG
Thermo  Scientific ~ Multiskan ~ GO(Thermo
scientific, Waltham, MA, USA) ZH|2 HDL-C
= Promega  GloMax  Explorer(Promega,
Madison, WI, USA), LDL-Cx
Scientific  Multiskan ~ GO(Thermo  Scientific,
Waltham, MA, USA)S o]&5}o] B35}t

Thermo

242 A=Y AZA

HOMA-IRH2 35 A] Qledl zEg9
FEE o]gate] Qded AP g p-AHE
Jded EHVsS HHEAcR AT Ao
g Qed APEes vUeEle Ax= 7P Eol
o]g5 1 9lom, HOMA-IR index="“Fasting
insulin( 2 U/m{) X Fasting ~ glucose(mmol/ ¢ )/22.5”
o] A& o]&ste] 4AtEStel
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2,5, AOIEMHY =823

AUFEHAL $8F F AR &5
ergometer, cross walker7} lom, AP 5
2 leg extension, chest press, seated row, leg
curl, abdominal crunch, back extension® =z
TAgstelt. AntEAl &3 AZF] i
< 51 &% Hed AR 252 48
A AP e 124 Zsgo] Hw, AutEH
Ag ol 5T of mitt 30x9] o]FAITte] FoiH
ot &5wA=+E leg extension, chest press,
seated row, ergometer, leg curl, abdominal
crunch, back extension, cross walker =02 Zl
P11, F 23] EFS AASHAT 2 Al
ARGE MAF ARFERAL 7iQ1 AEGAF, 4173,
A2 9 opz|e] o] F)7F d¥H FIEE ol§
stof AAe| 2A AFsoz HHY fF ULE
A& = &5 ¥ 7152 Holg3}t =i 7|
Aoz Aokt 5 AYE 7FsotA g &
T T2} (Table 2>} Zom, AntEA
- (Figure 1>, (Figure 2>} Ztt.

2.6. XI=2X 2|

2 A3 AEAZE SPSS Ver 21.0 =21
e olgst] SAFT| it B (M)t ®
TRASDE A= § S4Hdsel di 1F
%A AeAgS ASSH] flste] ol wr
2 BEARX(two-way  repeated  measures
ANOVA)E ol-gstgltt. 1053 2% A A%
o] FEE gt Ao vuE f&f 1F Wl A
ol paired #test, 1% 7+ ] independent
r—testE AASHIY FAA fFoleEe 052 A

st

3.1, H=A

1057 AnkERA SBEE
A%, AL, AL, AL, o2-9
olgdlulge] that 4eAg av U 2F W),
OF 7 WStE BT v AREAL, A
A4E, de-dgolEAulEls 1ExA7 1
H5Ag AL yegon 95 AT A7 2
o] W A 7t WSl AF, ADFAL,
AZEE 9 So-ddol e uge] Fol Aol
7} vebgteh. AxA AvHs (Table 33 2ok
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Table 2. 10 weeks smart machine circulation exercise program

Exercise Week Intensity Frequency
Warm-up . .
(10min) Walking stretching
1. Leg extension(1min) 40% 1-RM
2. Chest press(1min) 1-4 40-50%HRR
Main 3. Seated row(Imin) _
Fxercise 4. Ergometer(4min) 5-8 60% 1-RM 3 times
: 5. Leg curl(1min) 50-60%HRR /week
(35min) 6. Abdominal crunch(1min) _
. . 80% 1-RM
7. Back extension(1min) 9-10
8. Cross walker(4min) 60-70%HRR
Cool-down .
(10min) Stretching

Fig. 1. Smart machine. Fig. 2. Processing of smart machine.

Table 3. Changes in body composition after 10 weeks smart machine circulation exercise

Variable Group Pre Post Change t F
Weight EG (7=8) 69.34+11.09 65.56+9.13 -3.78+3.56  3.002° Group 0.447
(ke CG (=6) 62.80+14.66 63.58+13.18 0.78% 173 -1.106 Time 3.555*
+—value 0.953 0.333 -2.873 GXxT 8.253
BMI EG (1=8) 26.51+3.64 25184298 -1.34%1.26 2996 Group 0.491
(ke/m) CG (7=6) 24.32£470 2457+385 0.25+ L19 -0.516 Time 2.674*
t—value 0.988 0.335 -2.387 GXxT 5.699
%BE EG (1=8) 36.16+6.47 32.55+6.15 -3.61+233 4386  Group 2.070**
%) CG (=6) 30.02£6.04 29.70+4.31 —0.3212;01 0.387 Time 10.933*
r—value 1.808 0.967 -2.774 GXT 7.693
SMM EG (#=8) 23.89+2.17 24244174 0.35+1.17 -0.846  Group 0.051

k) CG (n=6) 23.62+4.27 23734451 0.12+0.68  -0.421  Time 0.754
ke ~value 0.156 0.260 0.434 GXT 0.188
EG (#=8) 0.92+0.04  0.90+£0.04 -0.02+0.01  4.965  Group  0.844
o CG (r=6) 0.88£0.07  0.89£0.06 ~ 0.0030.02  -0.542  Time 6.619:

~value 1.319 0.463 -3.468 GXT  12.025

Values are M+SD, EG: Exercise Group, CG: Control Group, p<05  p<.01
BMI: body mass index, %BF: percentage of body fat, SMM: skeletal muscle mass
WHR: waist to hip ratio

e
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Table 4. Changes in lung function after 10 weeks smart machine circulation exercise

Variable Group Pre Post Change t F
EG (7=8) 2.96+0.17 3.23+0.33  0.27+0.24  -3.079° Group  2.786
Fﬂ\i)c CG (=6)  2.92+0.18 2.9010;17 —0.0210*.11 0.441  Time 5.182:
t~value 0.448 2.246 2.648 GXT 7012
EG (7=8) 2.47+0.14 2724033  0.25+0.22  -3.256" Group  1.138
FF‘L\)}I CG (7=6) 2.49+0.24  2.46+0.13 —0.0310*.19 0.438  Time 3.852*
t—value -0.246 1.815 2.563 GXT  6.569
FEV,  EG (7=8) 83.45+3.81 84.28+526 0.83+2.36  -0.993 Group  0.237
FVC  CG (7=6) 85.61+8.62 85.04+5.69 -0.57+521 0269  Time  0.150
(%) ~value -0.637 -0.259 0.678 GxXT  0.462

Values are M+SD, EG: Exercise Group, CG: Control Group, *p(05
FVC: forced vital capacity, FEV;: forced expiratory volume in one second
FEV/FVC: forced expiratory volume in one second/forced vital capacity

3.2. 7l

1057 ARtERAL 3t -39 f7]5
FVC, FEV,, FEV/FVCel ohgt Az at
9 08 U, 28 7+ HIE o]
FVCE Al7] 7+ & aaet A% IF 7 folst
ztol7t et on, FVC 9 FEV, IFXA|7] 7F
A28 gt yelgth &5 A5 A7 2
zto] 9 OF ZF WSkl FVC 9 FEV,; ©]
fFolgt zpol7t yebgth #H7ls A= (Table
4>et At

3.3. 831

1073 AnfERA &8s -39 524
°] TC, TG, HDL-C, LDL-Col gt Ar5z-g
an 9 aF W, 2% 7 WskE BAT A
A TC 2 TGE A7l 2+ F &7t Ueston
TC, TG, HDL-CE & xAl7] 7+ A58 &

I7F vebdth 2% A5 A7) 7F ApoloflA TC
4 TGE 50| fostA Zastaen, 1F
7+ ¥slEe TC, TG ¥ HDL-ColA &2t 2
o7} yepgtt. FA| 4] AxE: (Table 5>¢t
2t

3.4, 2= xerd
107t ArtEWA +gkeF A-39] Insulin,

Glucose, HOMA-IR®] st

% W, Iv 7 HEE 24T ZoA

Insulin, Glucose @ HOM

d
=
Mo F
Mo
offt
R
-‘Ol(
>,

71 b ApolellA stol FelsHA Aadt Ao

2 Uehdt) Q&9 A@4o] daks (Table 6)
it 2t

4, = 9|

TG HAEer s AJAERAS] #H|
7b Altsls ety WekE Aed ol AT
I ARG F7HE 7PN HRueke] uE
Ue 5 AP HkE Holn o] A7) A2 3
Sy, vyt g2 dge] fEo] Eof
AH28]. 53], Ui Aga msh A2
7Is& AstAZlE 99 Al o] F W Al
H2 AR A9 Aol Ze wRlo] gle]
F7HAQ v E e dglo] Hr{29, 30].
U AH] 22 AS, AAEZAS, AR

o
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.

%, 1 21 G
2 HAL, B ggAgel et Hgow o
gAY WS RS FaAA oXAEE

Fo) AxH 3 eFA AF AAIAS,
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g RO Folrt QA olefdt FIhe fita
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g5 HEt FHoAY Az, 7%,

Table 5. Changes in blood lipids after 10 weeks smart machine circulation exercise

A R ded AP A 9% 7

Variable Group Pre Post Change t F
EG (7=8) 204.63+26.61 183.50+16.28 -21.13+17.05 3.504" Group 0.433
<m§/CdL> CG (=6) 201.00+18.70 201.67+22.63 0.67+513  -0319 Time 7.949"
t-value 0.284 -1.753 -3.415" GXT 9.019"
EG (7=8) 95.88+30.23 68.25+26.09 -27.63+23.38 3.342" Group 0.148
(m;%m CG (=6) 885042041 84.67+9.05 38341258 0747  Time 8.819°
t-value 0.514 ~1.464 ~2.246" GXT  5.044"
EG (#=8) 58.00+7.65 59.75+6.23 1.75+£2.92 -1.698  Group 0.017
Ean%S CG (=6) 60.00+18.19 56.00+17.47 -400+544 1801  Time 1.004
t-value -0.282 0.502 2.560" GXT 6556
EG (#=8) 112.13+23.55 107.63+£16.17 -4.50+12.42 1.025 Group 0.488
(I;nD;ciﬂ?) CG (n=6) 118.33+29.32 120.50+34.68 2.17+6.91 -0.768  Time 0.170
t-value -0.440 -0.932 -1.178 GXT  1.387
Values are M+SD, EG: Exercise Group, CG: Control Group, *p(05, Hp(.Ol
TC: total cholesterol, TG: triglycerides, HDL-C: high density lipoprotein—cholesterol
LDL-C: low density lipoprotein—cholesterol
Table 6. Changes in insulin resistance after 10 weeks smart machine circulation exercise
Variable Group Pre Post Change t F
Insulin EG (1=8) 9.88+4.08 6.71+4.08 -3.16%3.10 2.883" Group  0.000
(pU/mL) CG (n=6) 8.58+10.35 8.15+7.70 -0.43+3.86 0.275 Time  3.748
t~value 0.324 -0.454 -1.469 GXT  2.159
EG (1=8) 97.63+16.54 87.88+12.30 -9.75+9.56 2.885" Group  0.037
((frll;jgi‘; CG (n=6) 92.33+7.58 90.67+22.46 -1.67+28.13 0.145  Time  1.167
t—value 0.723 -0.299 -0.765 GXT  0.585
EG (1=8) 2.48+146 156+1.28 -0.93+0.79 3.302° Group  0.000
HOMA-IR CG (n=6) 2.06+2.62 1.94+193 -0.12+1.30 0.212 Time  3.434
t—value 0.390 -0.451 -1.444 GXT  2.100
Values are M+SD, EG: Exercise Group, CG: Control Group, *pCO5
HOMA-IR: homeostasis model assessment—insulin resistance
4 Qe BT 28T ol QF HE mgol o A% ALIAL, ANE, sle-ddolsd)
Solthy AZEHE). BE, G449 $UeE  vgel o9 daE wgos oleld At
2 AT AAFFS Adety IHAFES FHALEY o FAEAEF AdAET EF WA
ERATES AAA7E Bt ke S T W F7HE S 4 qdokal AZE35]
Sol S U, e 9T AH B B oW £%0) wE slded BHITel §
gl e5e AZAS ANAZ & 33, ofF Wb} A ke olfE TUELE
34, 5 A& AEAdel  Slol FAE (FAAEA &5 60-70%HRR, AT %5 80%
(40-60%HRR)2} 3= (60-80%HRR)S] 2] o] 1-RM)e] HIgt FdAY tida=Ee H|
Aol SAA QEO AERTLS F1R ZPolA oF ZE37 Y= Frlole 277 Edo]
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