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I A i (el"E, 2003). 22 ggetuql e},

84 (2001)& A G e Ao =
Alstel 1§37 =), Ao iz
Fato] fjr}‘/}ﬂ”r |, 449 gt 1. A7 wpl
3 A5 ofo] A g2 oA A 4
5.0 #7LA O A8 2= ol WhH = 5
S5t} B3 Hausswirth et al(2001)& 944
Aolghs gusAc A2S Ed] o] §2RE0| & A7 tAke QARG AFete 6541 o4
2o ge ad] gey ole daie w g 0 o8Ed § PR wXET HTE BF /ML sle
o] AAAoz e nAvw i TASS Aehe 10l oS e & 979
Chen et al(2019)& 949 e eyo] wzg ol Tl S0 2% F 424 gelS 22 A
BAe] HIF ANEANE Jpdenkn e, = HESE EnON, Ak FE ARY EeS
o|BE ok o] A E W Bo] Belx| g Bolrys 9/ AW SAEFL(EG, Exercise Group)# €

PSS AHE5I 3 glm (el 2009), 2ge  FAIRRRM 5SS WA AT wERG
Bzl 22 22 dgal7]7] YNE Aeahn Exercise and Far-infrared radiation therapy
(RAAZ 2004), ¥]ALA 1 X2 H2Ao] & Group) 2.2 W7o] A-8st). A uldzle] Lyt
S PYo BB MEEE Eh A A G D%

oA QAGALALEE TS T8I 21 oim ool e = =20)
7] dgel o2l 4771 v sl AdE P I

A AAA R ofufx] &8 FHE 5 9 Aol (N=100  9A9H#(N=10)

) . Age (year) 7124274 70.45+4 12
S A QA&
cHR= 108, 2005). Height (cm)  149.76+¢1.88  150.77+13.96
A AFE HYPATEAY FHYMLE W Weight (kg)  64.04+1.33 62.78+7 98
o FIsh $xo] I Tjat A7 wAm ¢ BMI (ke/m?)  26.50:2.85 26.44+2.99
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1) tAxEY

AT A= =
&1L, Inbody 270(Inbody, &)

Ate A=

-‘l

o] &3t =4
o
=

o]-g-3t]

A& (Weight), AAFA4(Body Mass Index),
AA W (Body Fat Mass), A% (Percent
Body Fat)& =43l

2) €N AL

g AFH +5% ¢
£ 9 FEELS S 7P7ﬂ O}J— 2"]7} o}l #
g E% o9tk & AARE General
Life BiotechnologyAtel Benecheck Plus
Multi-Monitoring System< AH&e}Ax, 4=
£2 A &1 28 Asd F AR B
+ 2Efd| oF 26uLe] IE Aeision, o&

Az, 4o 3EE, Bdbee, §E Mide 9% 131

E3 &9 (Blood Glucose), & =& 2~H=(Total

Cholesterol), 82 Uric aicd) S 2438+ th,

AEY AT EEC] iE]'f;f(Cortisol 7“}% 12"1

AIZE A S215 HAY ”WX] 71] Oh,\#‘ﬂ 10

A ] oFE AASIITE HAA A Al
Saliva tube® °©]&3l9oH, H3&E ofmy=
E0] Bjdl& Bof tubed] He $ W HES 819
3, ELISA(Enzyme-Linked Immunosorbent

Assay) AAF 42 233

4) &

2 A7 At 55 FEE Lothr] s
2o 1458 104 F3HA NRS(Artine &
Barry, 1999, Numeral Rating Scale) %%
AHEBITE NRSE 94E 105838t A+ 3
A2t 222 27l BE Amd ddde 2AE
PHoR 55 AEE et £zt

0l

T AM

= A7 FoAAEe WS (Range Of
Motion) & 543171 98l KASCOAFS] Goniometer
29—5900—0— /\]—S:E;].Oﬂp]. = o 01:.2_ 017;]]9] =3t
B A, = FEAY =23, FF FEY =3
AR AR AYEan
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56 suee g By P adduedays)
= = BT 29EA3Y 28 el 194 ANE A9
Benecheck Plus . ol o Al Al Toj Al zA dk =
; = | AE
EEREVAY Multi-Monitoring ]gs?:gﬁio%;fe slom, AlF A Fo ARz, 99, FH2H
System &7 =, 84 FEE A, B ARE 5%
HA7FEMY Goniometer 29-5900 KASCO . e
H B35 A oyl 71O AJlE Ao
A A 24 Inbody v.270 Biospace stof Mlme s e A3} vt 22 d3E g
FEHE Efal87] =42
== »ye  Short Form(SF)-36 1. MAZA
5o B NRS
Boho5 Bk 2 dAgHAed e Al
EH 7} Al o] AAZG AlolXE T3t 2} 449

Aed g 1l Belomrlo A A50] 0.14kg7} A

4
& A79 BE AuAe]e SPSS 25.0 221 s
o HN1 EETAME 2.4kg Haol% o EA1A

e olgstel ZA7ke] 54 Wiglel td EA1E A

2ad0 A U IS AZS g8 geg o T8 AP 20R HERTHK.05).

= ttestE AASISL, A7 2 ASE Ao 59 BMIAA:E BREFTANE 0. 26ke/m™] 2

R ptest® AAIT EAA gouze  SOREH(R(05) AAHEALN B SEET
= wollMe Aol7t §le AL2 et BFPIA

BT 4gedey 3 BReET
£ ggiou 544 9l g

2
u3o% W 9499ed ey A8 B3 FolA

Between group

Group Pre Post t D : )
Weight EFG 62.78+7.98 62.64+8.02 2.887 .016* 014 989
(kg) EG 64.04+1.33 61.64£7.78 3.234 .010" ) '
BMI EFG 26.44+2.99 26.41+3.14 202 .844 195 348
(kg/m?) EG 26.50£2.85 26.24+3.02 2.940 0.16* ' '
BFP EFG 36.05+7.48 36.07+7.83 -.033 974 063 950
(%) EG 35.24+£7 .56 35.29+7.39 -.451 .662 ' '

BMI: Body Mass Index, BFP: Body Fat Percentage, EFG: Exercise Far-infrared Group, EG: Exercise Group
*v(.05, **p(.01, ***p(.001
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Between group

Group Pre Post t D n )
Blood Glucose  EFG 162.18+67.08 138.27+45.51 2.893 016" 496 675
(mg-dl) EG 166.60+67.43 150.70£47.99 2.232 0.53 ' '
T-Cholesterol EFG 208.91+24.34 190.91+38.80 .202 .046* — 495 676
(mg-dl) EG 208.40+25.33  195.70+£30.63 1.889 .091 ' '
Uric acid EFG 5.16%2.82 5.58%2.33 -.033 .106 643 598
(mg-dl) EG 5.28+3.45 5.31£2.10 -.051 961 ) '
EFG: Exercise Far-infrared Group, EG: Exercise Group
*p(.05, **pl.01, ***p(.001
gdo| 23.91mg-dl A3t ¥ FH 2H 2] Aoz o3t abo|7} UeHiTH(p(.01).
18.0mg-dt FHastglom BAACR fejdt 2o
_ E= M A7
2 JehIehp(.05). Besaelzdne vy, 4 S5 8T 2
FTEUZEE, T FEY Alole AL B v 53T 2 9A9HTY B A%
' $A40R f28 Aot Y Ao (F 10)7 2ok, BEeE % 99z

ol g Ao]7k Yekgn(p(.001

3 ), BgeETel 5
BYLETH BYLE D AAANTY THE 3 AR 0,97 Bason BAACE §9)
A Ao (E 9F 2ok H53ee 3 9494 3k o] 7} VERATH(p(.01). B=3F A&t ZF 2Jo]olA]
A FEZE FE 0.046pgdl Aete] B4 & EAACR 803 2o} YERITHp(.05).
E 9. JEIE AL 21t
Group Pre Post t D Bte tveen groip
Cortisol EFG .436+£.078 .390+.63 3.373 007 593 561
(ng-df) EG .420%.068 .316+.071 2.243 .052 '
EFG: Exercise Far-infrared Group, EG: Exercise Group
*p(.05, **p(.01, ***p¢.001
E 10. 85 ¥t 2y
Group Pre Post t D Bte tween grm;p
EFG 7.64£2.06 3.52%1.95 5.469 .000™** .
NRS RG  8.10:144  7.20:1.68  3.857  oo4¢ 6 049

NRS: Numeral Rating Scale, EFG: Exercise Far-infrared Group, EG: Exercise Group
*v(.05, **p(.01, ***p(.001
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AT FH= o) FFL 7.9em, AL
5.45cm 2kel7} Iglen BAA oz frelgt atolr}

= et ofl A el dem Aol 7} i%1om
FAACRE on7} 9l AoE UERsTHp(.05).
T A5 75 M e dAEe] B &
FToM 5.92cmAel7h Siler SAACR
o8 2] 7k Lehdth(p(.05) .25 o7 A oA]
T 53EEwA 5.dem Apol7k AeH EAA

o2E 7o AolE HAH(p(.05).

0

A REEERCE =R ES I E
HE, wkEUe, 5% 4ud Aol ol
A% BYLEDT BYLE 9 9490ed
2o AAZA, 8, PR, 292, 5
A=A fuld Ade] dRon], & QT A
o Beel] Tedl 2L £ E dud 9

Q7 oy dyos 949109
W BRegel Az, B, 78, B
$91 2 B30l TR E 93 Gohr] 99
A

Group Pre

Post t

Between group

t p
Left EFG 156.55£12.47 164.45+11.91 -6.499  .000*** 9 810 012*
Shoulder Flexion EG 159.203.28  161.00+4.26  -1.631 137 ' ’
Left EFG  53.7349.49  59.18+6.82  -3.402 .007** 919 370
Shoulder Extension EG 52.60£9.73 56.00£8.34  -2.401 .040* ' '
Left EFG  42.8243.92  42.64+5.44 129 .900 000 1.000
Elbow Flexion EG 41.9048.99  39.90+6.91 1.464 177 ' '
Left EFG  79.18£18.99 73.27£16.91  2.265 047" 335 741
Knee Flexion EG 77.60£19.42  75.30£18.31 .851 417 ' '
Right EFG  140.64442.83 163.00+12.06 -1.687 122 1949 930
Shoulder Flexion EG  154.60+10.66 159.40+9.50 -3.207 011* ‘ ’
Right EFG  52.18%12.95 57.64+7.67 -1.703 119 551 589
Shoulder Extension EG 51.40£13.89  56.00+9.09  -1.435 185 ’ ’
Right EFG  42.64+7.71  41.18+7.96 .839 421 397 747
Elbow Flexion EG 41.904¢4.12  42.30+3.36 -.557 .b91 ’ '
Right EFG  76.91£17.66 72.45£18.99  1.445 179 014 989

Knee Flexion EG  75.90£17.50 73.90¢19.94 781 455

EFG: Exercise Far-infrared Group, EG: Exercise Group

*p(.05, **pl.01, ***p(.001
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Effects of Combined Exercise and Far-Infrared Radiation Therapy on The
Body Composition, Blood Level, Cortisol, Range of Motion (ROM) and
Chronic Pain Level in Elderly Women with Chronic Diseases

Sang-ho Kim(Gachon University, Researcher) * Bog-ja Jeoung(Gachon University, Professor)

ABSTRACT

The purpose of this study is to find out effects of far-infrared radiation therapy and combined exercise on body
composition, blood level (blood sugar, cholesterol, cortisol), uric acid, range of motion and chronic pain level in
elderly women. Combined exercise program was conducted in combination with aerobic exercise and resistance
exercise. Far-infrared radiation therapy used sunbeam capsules (MS-980, Myungshin Medical). The temperature of
the far infrared warmer was 70~80° once for 40 minutes and combined exercise performed aerobic exercise and
resistance exercise for a total of 60 minutes. There were statistically significant differences in blood sugar, total
cholesterol, cortisol and pain levels(p<.05). Also there were statistically significant differences in left shoulder
flexion and extension and left knee flexion in range of motion(p<.05). Therefore, it was confirmed that far-infrared
radiation therapy and combined exercise had a positive effect on blood level(blood sugar, cholesterol, cortisol),
ROM and pain level. Therefore, combined exercise and far-infrared thermotherapy for elderly women have been
effective in reducing weight and BMI, improving blood sugar, total cholesterol, cortisol, reducing pain, and

improving range of motion.

Key words: Elderly Women, Far-infrared thermotherapy, Blood level, ROM, NRS
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