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Effects of Elastic Band Resistance Training on Body Composition,
Arterial Compliance and Risks of Falling Index in Elderly Females

Hyeok Park, Daeyeol Kim'
Department of Physical Education, Chonnam National Univerisy
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Abstract Both cardiovascular diseases caused by decreased body composition and arterial compliance and falling
induced by loss of muscle mass are frequent occurrences in the elderly. Therefore, elderly people are advised to
perform elastic band resistance exercises to improve their body composition and arterial compliance. Thus, the purpose
of this study was to examine the effects of 12 weeks of elastic band resistance training on the body composition,
arterial compliance and falling index in elderly females (> 65 years). The elastic band resistance exercise program
was administered 3 times per week for 60 minutes each time for 12 weeks. In addition, the exercise intensity was
set to 11-14 on the Borg scale (6-20). Before and after the training period, the body composition (body weight (BW),
muscle mass, % body fat, body mass index (BMI)), arterial compliance (ankle brachial index (ABI) and pulse wave
velocity (PWYV)) and risk of falling index were determined. (After the program?), the BW (p=.003), BMI (p=.002),
PWV (p=.017) and risk of falling (p=.037) in the exercise group were significantly reduced, whereas the BW (p=.009)
and BMI (p=.009) in the control group were significantly increased. In conclusion, the body weight, BMI and arterial
compliance of elderly females were positively changed by the elastic band resistance training. Thus, the elastic band
resistance exercise may be useful for elderly people to prevent metabolic syndrome and cardiovascular diseases and
to reduce their risk of falling.
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Table 1. Subject characteristics
Ttem Age Height Weight ?:i:il Body Fat BMI
Group o) (em) (ke) e () ) (ke/m2)
(155?0) 69.50+4.38 153.61+4.22 61.64+6.64 19.84+1.49 32.46+10.52 26.1142.52
((1:\121;) 68.67+3.64 156.10+5.40 64.3145.31 21.5042.99 29.79+11.18 26.41+1.98
ERG : clastic band resistance exercise group
CON : non-exercise control group
S o gHAE didste] FATY WS o] 835k resistance exercise)S A5} Ti<Table 2>, BEHIE
F 2019 o4 =R1E wElE AFRTaE B4 = 4 AREE HAE 5 AR s AFe R &b
IO R A7 1094 Wit &% 3ol 127 0 S 8] HxE BE oRE o] &gl o, ol
AFSAE A Fe SATE 18S W 1990l HFE 2 TS At wQle BA AdAlste] SE xR
Aol Frolstdeh AF H7AEY] AAA 542 v & AAESIth SYT ARV SAHSS FHAR]
<Table 1>7} 2t} o AA LTS WAlSHES sto] YAl AlAE
T AAES FAE RS ST
2.2 H4A
B AT 277 e AgeFo] melAe) 232 dHzdg 58
A zA, A, SFAF AT wA s Gl A9 A=) Al E(body composition) A&
ale] ol ] 95k IS eEuis A ge=Hg AR 41 7](Inbody 770, Biospace, Seoul, South Korea)
(elastic band resistance exercise group (ERG))Z} &4 £ ARgatel SAEAT 574 Al AR E EolV] st
Zeh(non-exercise control group(CON)) & ol o AW FiEds FAA ek 2ol FAsHes PAurt
125 A& 717k AFA(PRE)Z AFPOST)el| WiQl(alxz & A=Y 85 34 2-3A7F ol A8 &
A, HASA, AR ES ZAste] v B4 B Stk AR 34 A e SRS 3]
itk A AREL AP ASS 9)5lo] B At gk Fol] SAREe Supea} wnbehs 9 s
AAERE AY, E2A W 2% W giste] AP SS T B2 B8 A gkE He 5 ok v AL
A8 NZ 1F Aol dhrald) o7} BA g AALHA Bk AT EA4L ¢
9)H 2 (impedance)2bil sk mloF AF{7L £33 IS F
2.3 Aguy 3 Az} sto] o HAE Sdeto] AAEe] AFsA 0w ST
231 23 Z233
1258] Ag7]3be] e=ie A s e 1257 233 YAMREE X+ £H
T 33] 60 A THS AAST ARt = FLES 2 H7F AH] 2 Tetrax(Sunlight, Israel)
R Phillipo] B AFe] dejok AwA A8 wy  AHS LESisinh 4709 Ante FA< fore plate
AFEH Y NS Faste] & AT A A4 ARgato], W R F%o) 22 QFElo) gigk AHE F
HGItH14]. &5 ZEe odweRlEe] SA4d B gato] QA9 #F HelE 4ee] geotste] gukE &
ACSM(2010)°141 #1418k Borg®] 20¥H1 542t S3AIE A8y Frkshe 2712 2853 SlUi16].
11-14 ©7(Borg’s rating of perceived exertion[RPE] o4 %] 4(stability score, SS)= w& il F iz A
scale) = 125°7F 5= 33] 60 AAGHATHIS]. &5 A AdEieh we Ao 7 dE A A 5o F 8o w4
= 2Eol oA FAS de £ Qe FuleE 10 o= o] Folxm, gl HelsHAl AW wke g ¢
B AGEEoR A B 2% 507, FEs 108 o SeAA s vpetE L sk AAE A ek
olm, & A% 4L Borg?] +5AAEE ©]-&3to FHE volHE 22 9 AR s S48, o
o Awoa] AlRsle] HAAH AT E(progressive A 1FE A H4E Low risk of falling(Fall
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Table 2. Resistance Exercise Programs

Item Contents Intensity Time
Warm up Upper body & Lower body ( stretching) RPE(7-9) 10 min
1. Walking
2. Tieing the elastic band on the both ankle and then walking
3. Sitting on a chair with biceps and triceps curls
4. Twi - ith holding th h h:
Elastic Band Resistance W14SI Hpper b()-dy wit f)dmg ! e' band by l?ot andsl RPE .
Exercise 5. Straight leg raise - anterior, posterior, abduction, adduction 11-14 50 min
6. Sitting on a chair with military press
(deltoid movement )
7. Quarter squats & balance on one leg
8. Sit down, hold the band at toes and then pull and push by both hands
Cool Down Upper body & Lower body (stretching) RPE(7-9) 10 min

RPE: rating of perceived exertion

Index=0-35%]), Moderate risk of falling(Fall Index=36-75),

High risk of falling(Fall Index=58-100)2.% -/}

[17]. =, Tetrax HAFIA @0l F255 G 9
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Table 3. Body Composition Responses at PRE and POST Tests between Groups

Variables Group pre post contrast ANOVA F P
ERG 61.64+6.64 58.93+6.72 .003 Group 3.05 .099
Weight .
Time 1.79 .199
(kg)
CON 64.31+5.31 65.91+6.92 .009 GroupxTime 27.23 .001
ERG 19.84+1.49 20.51+1.74 .056 Group 1.57 228
Skeletal
muscle Time 3.40 .083
mass (kg) CON 21.5042.99 21.60£3.21 731 GroupxTime 1.86 190
ERG 32.46+10.52 31.95+11.32 363 Group .16 .696
Body Fat .
T 24 632
%) ime 63
CON 29.79£11.18 30.64+10.55 .098 GroupxTime 3.71 071
ERG 26.1+2.52 24.98+1.98 .002 Group 1.29 272
BMI .
Time 2.14 161
(kg/m2)
CON 26.41£1.98 27.06+1.88 .009 GroupxTime 29.12 .001
Table 4. Risks of Falling Responses at PRE and POST Tests between Groups
Variables Group pre post contrast ANOVA F P
ERG 75.20+18.47 66.40+15.35 .037 Group 28 .603
Risks of Time 1.64 217
falling
CON 73.44+20.90 76.89+19.30 .098 GroupxTime 8.59 .009
Table 5. Arterial Compliance Responses at PRE and POST Tests between Groups
Variables Group pre post contrast ANOVA F P
ERG 1614.55+216.97 1539.75+183.91 .017 Group 0.78 783
baPWV .
(cmysec) Time 1.48 240
CON 1533.33£221.87 1566.06+£244.25 188 GroupxTime 9.67 .006
ERG 1.16+.05 1.154.06 .806 Group 1.08 313
ABI Time .00 984
CON 1.17+.04 1.18+.05 766 GroupxTime 15 701
ERG : elastic band resistance exercise group ; CON : non-exercise control group

baPWV : brachial-ankle pulse wave velocity ; ABI :
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ankle-brachial index

Ul AP e AR AT RS A p=0375 S AIH L
2 593k zpol 7t YEhyith 5152 AR (M=75.20)
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EATFE AFHAM=73.44)0 4] AFZ(M=76.89)% A}
A= A7 BAHE Fofst Ao| 7} vehtA] ergkel.

3.3 ZHELYe| H3|

1257 A & E L5 A LEFS HuEs
o] tet WHISA A= <Table 5>9F 2t

baPWVell sk A719F A 7F AFEERRof A
F=9.67, p=006% EAZ o2 23t 2ol Btk +
AARL Aol & doliy] Y3l HAF A EE1FS



71%8rs

L__Z] 7‘“18%— 7<]]3
kX

3 2017

i

xl
=1

5

2k

ks

=

o=
Ty @
Ec ol OL
%H@M T HEW
e . ! _
&%%%%%@ﬁﬁ%%
ﬂmﬁle_wo MOEIBWW%OLI M@Ee]
oT|JIAA€‘|q o8 AL,HZ.
ar X’ o ! e ovﬂmr
T2 5 oﬂaoﬁe? 7 Emo
l%%ﬂwmié Lﬂﬁe %LN% W
Wﬂ 5 - ™ ol i M. gl o = L e o Mcm e Moo
3 L@mgﬁzu.mﬂm&m T L ﬁﬂﬂﬂ%1
L.FTEMEEOO#AE‘.Q'WNO_.O QOTWm‘mW Zﬁndﬂw‘mm_l.r_m
i o B o5 o ~ —
wé%gahm%%ﬂq D ww%%aﬂm%pq
Jawgiéﬁ_s;.%ﬂul_. = K bueﬂEqu _xﬂiaﬁ
uﬂ%]tﬂnaw%@c:@ mommlw#a Wﬁﬂ%m%%iﬁﬂ%:]ﬂ1
ﬂATMﬁ&uoEﬁuUIUnmoq%i ﬂﬂom%OOM ,NLﬂ]oﬂzrlﬂtA,_QOLMﬂﬂroMﬁom‘zmﬁdo
qgﬁoﬂ@%vH_éﬁh ﬂmof% 30%3oﬂumﬁvmwﬁmﬂﬁud%@
Eﬁ%%@iwyﬂzfv 4%4% EEEEE%Q% O_Lwrzﬂoﬂwfgié
Eonsnﬂ%wwW%ﬂ@rmMn ma?m&ea ﬂﬂmﬂdrmﬂ%tmoﬁaéﬁ%ﬂwﬂmwlxrnnwj
2 A _ . s ,|]o il fexi __o
%;%M%w%ﬂwmtwnmUﬂ ¢&QMR@¢WHH$@&ﬁOJ%ﬂ@
ﬁﬂhsleor] {drod.s 5 ) ourdgoA7FﬁAa1 %%zfm@umL
X ﬂmo._?_k ,4]] e = aﬁi77aaA¢|oLﬂﬂx;u21ﬁqe °
(I E.L1y|2o71_.ﬁ quP,o =3 q el Ll%x ny
< B s N, - XE F N =] H Jo 7 No ol = =5 < ~+ W = o Wy °
oy _ﬂoﬁadru Lmﬂ_zlxj ._.ﬂaoé 117 Eo?_zﬁo_aziﬂ
= o B! ™ ol e oo X RO E o B of <0 < H o] o K =n o H oo o
T a@wmffga@@mw m;uw&n@ﬁa‘%@m%@ﬂiezw@ﬂ[.@
Eoﬂrmu} uﬂﬂﬁl - éhiﬂ%ﬂqbvﬂoﬂbwa ﬂighﬁe;
M ﬂwov " urmmx%:ﬁﬂ% uﬂm,ﬁuaz[.mﬂcﬂ@L%me%ceéﬁ@oa%ﬁo
o~ Jl o _
mot%w; W N 2Lwﬂm&mﬁﬂhima}@%%mgﬁﬂ
> whn E)B qov o < M ar AN WfﬂoV}%7ﬂoﬁ LWOE_&O%
p:%aw X JLMﬂim?w%ﬂWaﬁéﬁ%lm
ﬂgoaeﬁﬁ s + ﬂgﬁrxwr = o ,UnEﬂrATmh
ﬁaotis? = il %ﬂuﬂ]%%vﬂrEf]ﬂﬁaa«é%
o o#.ﬂll I Vﬂmmroﬂ @muﬂaiLimMJu]VL]WPm_mowr
ﬁnﬂq.ﬁmww T ﬂﬂa@_gog T gﬁmﬁmva%B@%
1%7.@ T Do ﬁznf_]r mj}Ao[7oqoﬂxjo
(= 91_|,wu ﬁz_l ol A fo o = 7urﬂ|_¢o X o
= w Q@ < e ~q T B Jo = o 1o T 3% o w o
lurwgm o ﬂlﬁ%1ﬂw§oﬂm@ o o W?MEO
VLI__ LAo‘Dl.L.ﬂ ﬂ.la &lﬂtﬁl#abté E,E.me q,_.,.;oot
‘A7M\EF,B|‘_}AA0] o ﬂﬁ,.l@\,ﬁq Eon_ww,ﬁ HOMLEELI B <
) ,o|;o ! = A - < _ 1o HoON < = o oh ol MNoRr o = =
fol- T]‘,;w{l o A 7LL1B|I ﬂdnﬂr
}ﬂ}ﬂaeo}_é ol Eﬂﬂﬁkﬁ%]é%urM ﬂﬂﬂ@,# g
~ < o ]E ] |_._ 41.|£_6L o} S ZELl ,w.,_ﬂ o
el T ™ K RE = | ‘Zl_l,_.,ro Ko o A ‘oldﬂ Wy m 1o o o - el i L.o‘.lﬁ_Al‘to
Ju;oL]_lao,ul o i ﬂmHaAo.t EELE ue 0 &,mugjl H]]r;o
z._AﬂL e T oo 7 TS bom _ ¥ Exéﬁo
Nrmvﬂwm@%l% N équwrm%%ww_gmo D%a%ﬁﬂ L )
= 2w 8 Vﬁﬂm ﬂwegﬁoé}iivlﬂ M:ﬂﬂr&@ }o_u%
MAL%ﬂA}mM mq%z_ozkoz " ngoaﬂz - & 7o
wrifoleiV 1§1o§§§a 1roolﬂ aoifr
ﬁmﬁléthwrmM 1%Hﬂu1wo%@i@|% 1otfu i %82?
@MﬁrM.M.;fr éguxﬁoz@mﬂ ;.lLlE %T%%@% of w X
z w H.JBL.‘_] DI oa]LMﬂﬂﬂqJ@ﬁ %uilﬁﬂrﬂoﬂploﬁ ﬁo%]or
o 2P % ﬂw&iio%Jﬂéﬁ TE e e 1?%?
CO M_amgoji N T © ° o T
E o ﬂlﬂx,&ufﬁoﬁmrlﬂzm M?ﬂmz? momMﬂ._ﬁm
M..d«dﬁou%ﬂoaﬂ%o ralli W_ﬂdru.ﬂwﬂeﬂ.uﬂo mﬂza
iiam_cﬂmﬂ + 3T 1&%%1@Dﬂﬁrﬂﬁ
o @Mﬂﬂ.@mﬂ wa&lu.mmrﬂw%ﬂ
ofmexoapﬂémﬂ Mviwnoﬁcﬂﬂwzﬂew
Z;,@u]d“ﬂwl@l‘l _w‘iﬂuxﬂlﬂo Jﬂ_m.L M
oﬂﬁwqhmﬂ%mﬁgﬁmﬂmﬂ%
moaMEzﬂjdrdﬂﬂme#owxw
?QEZTQLHECTH
T o ‘_alxqug I
Eo%lf__ojlﬁo«lm%
f ﬁ.ﬁou
gy
e]

Ao
Az} el
. .

9]

e
=

17} 3

3

&l

L

R

o

o

o1}

204

-

p



?‘5(}:

3

L

1_

A

SRR

R s o SHEHAPT BDERITHIAET . PTT
I - P BHeprgD FeppHlwe T HE R AN
] ° ~_ T R [
‘_lﬂMvA ‘Dﬂ_ﬂw I.Wﬂ ,mﬁ;o..,oAl ‘Iﬂno‘mﬂ_w_xﬂlroewe_ooghmo‘urﬂlﬂu._7
(el o B TE T oo N HoR g BB oo I e e
oq R R mﬂﬂ%ﬂniﬁ%m I N
o %o Mo op AR T o g o X R ol BBy gy B, N
W OROE o oof R P o dRT 2 o s TE g B o g Aoy
< 2o A XN 0 J.AJILI
J)A|J|[‘U|L =~ qu_ u <0 JO JL Ur_l ‘_me w ‘LIOC»A gln.ﬂﬂo OT N ‘mu =~ q:lm.‘._
= X8 g Y = T oaT T = WE e Woar 5 N A »
T W R o .0 %T R Tho PR TR gy W
= Eo,ul < X 1H ,_LILC — J-L.,Aﬁa,._llllﬁ o5 — [}
Kl o oA BE g B o WD g TR O
A o %%”%ﬂwh%ﬂ TawNgeV oS¢ od™ S
L s S ) oo OE g Mo ol o S — g N E o NN =
R A o B R 2 ok e e PR S Q
_ = . o) <P = o ° w4
ﬂwaiﬂumﬂﬂuu Rl Hoﬁogﬁﬂmmomxﬂmﬂmﬂnmﬂwq/rﬂemﬂB,m_x%aamm%ﬂui? e
MUﬁOﬁw‘WﬂﬁE JO._IZ‘#‘WW_VQOT‘HE ﬂﬁ‘wL‘OI%LﬂOE@,ﬂI]M_*MOJamO ]ylm_moa‘_la
Mo 9l 25 of 0 Mmoo PN o KW oy Koo N Dy BT o W
TR R Cmdrel 75 e T g Tom s KT E
T LA N s nEr ety wEreTs L ud BTN
xu@fr}ymm ?&m-mﬂwﬂﬂw?_/ogw% Wﬁ%%ﬁ&%ﬁ%%i
s " o; o o0 W = (- o B o X A o RTOEO o B J
PrATE g A R S I S R
GO ST P TG w T e T N e o
o T 2w T P MEHEIT BTFEFTAETT NPT R H M
WEEHFDT T ZHEET OB TR EHERHAFFRE TE TN R
ﬂﬂm&owuﬂﬁ‘m‘_ ﬂbﬁl%umo‘l_/rﬂﬂéﬂ B o AO..o_Hﬁ.LﬁEnmﬁEeH,MH._EﬂM <PE T ﬂllo
—_— = < ] —_ ™ o)
PRESy BT5UFE S ENILREISEIZ LUSE DX
o XK o oF 2 r o B s} oF 9 o o 1 53
ﬂﬂl%,ﬂl,@l M%ﬂmuvc.#,mﬂ%dl @WWQWL#LHOMWQ‘@‘L&LMM%HW oEﬂA_u‘eD_mwu OIMW_
o ! ! ™ NCOE N o e e oW o 1o o o ! = ™
kel E%%ﬁo%zﬁv%m%Mz%mmwwwﬂmaw%wﬂ Srus wo
CENr AT CTE R T RGTR TR AT NS S T g o kMW M O
TLegRk JeiitrePrancsriobdegy 2EEW LG
EAEFTLET Nengdd®e 9Ly iaasYatdIE NG TGOS
Bz SF LEFRYTEigrhiienem, TUTe R
N X 3 ° T I o ELOS o o o - o 3
Y o M .o T oo Do, ﬂwulzﬁmrmhwé%&o#aﬂ_]w w._aoﬁxﬂ_%ﬁﬁ
o I T A mﬁwﬂma%%mr%ﬂ%ﬂmoamﬂm@ﬂ%Wmd EW T 2D
0 mo G = A o ~ 2 7 A i
0 — —~ U]] o) Jr = ob A< @ — X o
e B B [ = X K = & 5= oy oo e =
0 = 5 Mo X B~ 5 Jo M of A — A =N B3
woT Sl = _dweW)%%Bﬂ%ﬂauﬁwrvolnuﬁmjmqmmﬂﬂr@w R B
m_ﬂwro%%WWQNP%%%H%%%ﬂ%%%%wWmeﬁemaﬂ;.Wﬂ%mﬂ%
a___@“%wrﬂwﬁdrﬁoﬂﬂwﬁdﬂﬂﬁ%%ﬁﬂ%ﬂ%?m%ﬂ%ﬁﬂﬂ%ﬁiﬁﬂ
— — 5 = = i f < —
3.iﬁu]o,%éiuﬁuﬁmﬂuge.mma%u,x&umﬂmm@Mw@uwﬁﬂ_n%io,gmﬂuxﬁ_@mdﬂﬂuegmwi@m
S TE T opoopoap M Nmm &0 R H oy U N R g O N gy o W E
oo o I o o > W on 9 o "YOE oo T oA o P om om o PN o 1 il

http://www.who.int/feature/ga/42/en/index.html.

ageing? 2011;

9, 2016)
[3] B. H. Goodpaster, S. W. Park, T. B. Harris, S. B.

[1] WHO. What are the public health implications of global
[2] Statistics Korea, http://www.kostat.go.kr/ (accessed Oct.,

Ch
205

]

1

H
=]

gho] AFAI4615

F



A7 &8 e) =2 A A8 A3%, 2017

(10]

[11]

[12]

[13]

Kritchevsky, M. Nevitt, A. V. Schwartz, E. M.
Simonsick, F. A. Tylavsky, M. Visser, & A. B.
Newman, The loss of skeletal muscle strength, mass, and
quality in older adults: the health, aging and body
composition study. The Journal of Gerontology: Series
A, Biological Sciences and Medical Sciences, Vol. 61,
No. 10, pp. 1059-1064, 2006.

DOI: https://doi.org/10.1093/gerona/61.10.1059

Z Milanovi¢, S. Panteli¢, N. Trajkovi¢, G. Sporis, R.
Kosti¢, & N. James, Age-related decrease in physical
activity and functional fitness among elderly men and
women. Clinical Intervention Aging, Vol. 8, pp.
549-556, 2013.

DOL: https://doi.org/10.2147/CIA.S44112

M. A. Clark, B. G. Sutton, & S. C. Lucett, NASM
Essentials of Personal Fitness Training (revised).
Burlington, MA: Jones & Bartlett Publishing, 2014.

R. S. Thiebaud, J. P. Loenneke, C. A. Fahs, L. M.
Rossow, D. Kim, T. Abe, M. A. Anderson, K. C.
Young, D. A. Bemben, & M. G. Bemben, The effects of
elastic band resistance training combined with blood
flow restriction on strength, total bone-free lean body
mass and muscle thickness in postmenopausal women.
Clinical Physiology Functional Image, Vol 33, No. 5,
pp. 344-352, 2013.

DOLI: https://doi.org/10.1111/cpf.12033

S. Y. An, D. T. Lee, A Study on the type and
intervention of exercise to prevent falls in the elderly.
Journal of Coaching Development, Vol 8, No. 3,
pp25-37, 2006.

D. J. Green, A. Speence, J. R. Halliwill, N. T. Cable, &
D. H. Thijssen, Exercise and vascular adaptation in
asymptomatic humans. Experimental Physiology, Vol 96,
No. 2, pp. 57-70, 2011.

DOL: https://doi.org/10.1113/expphysiol.2009.048694

K. S. Park, K. H. Kim, & H. J. Lee, The Effects of
Seniorobic on Blood Pressure and Pulse Wave Velocity
in Elderly Women. Journal of Korean Physical
Education Association for Girls and Women, Vol. 22,
no. 2, pp. 33-44, 2008.

T. Yasuda, K. Fukumura, Y. Uchida, H. Koshi, H. lida,
K. Masamune, T. Yamasoba, Y. Sato, & T. Nakajima,
Effects of Low-Load, Elastic Band Resistance Training
Combined With Blood Flow Restriction on Muscle Size
and Arterial Stiffness in Older Adults.. The Journal of
Gerontology: Series A, Biological Sciences and Medical
Sciences, Vol. 70, No. 8, pp. 950-958, 2015.

DOLI: https://doi.org/10.1093/gerona/glu084

M. Miyachi, H. Kawano, J. Sugawara, K. Takahashi, K.
Hayashi, K. Yamazaki, I. Tabata, & H. Tanaka,
Unfavorable effects of resistance training on central
arterial compliance: a randomized intervention study.
Circulation, Vol. 110, no. 18, pp. 2858-2863, 2004.

DOI: https://doi.org/10.1161/01.CIR.0000146380.08401.99

K. D. Monahan, H. Tanaka, & F. A. Dinenno, & D. R.
Seals, Central arterial compliance is associated with age-
and habitual exercise-related differences in cardiovagal
baroreflex sensitivity. Circulation, Vol. 104, no. 14, pp.
1627-1632, 2001.

DOI: https://doi.org/10.1161/hc3901.096670

M. Miyachi, Effects of resistance training on arterial
stiffness: a meta-analysis. British Journal of Sports

206

[14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

[22]

(23]

[24]

[25]

[26]

Medicine, Vol. 47, no. 6, pp. 393-396, 2013.
DOI: https://doi.org/10.1136/bjsports-2012-090488

P. Phillip, & S. E. Todd, The scientific and clinical
application of elastic resistance. Hum Kinetics. 2003.

ACSM, ACSM’s guidelines for exercise testing and
prescription, LWW, 2010.

Y. Laufer, D. Sivan, R. Schwarzmann, & E. Sprecher,
Standing balance and functional recovery of patients
with right and left hemiparesis in the early stages of
rehabilitation. Neurorehabilitation and Neural repair,
vol. 17, No. 4, pp. 207-213, 2003.

DOI: https://doi.org/10.1177/0888439003259169

K. Y. Chang, & H. S. Woo. Influence of Fall-preventive
Occupational Therapy Applied to Elderly in the
Community upon Balance Ability. The Korea Contents
Society, Vol. 10, No. 3, pp. 232-240. 2010.

S. H. Kim. The Effect of PNF Exercise on Body
Functions and Fall Efficacy of Elderly Women.
Unpublished doctoral dissertation, Chonnam National
University. 2012.

Y. A. Park, & D. H. Kim. Effects of Aquarobics on
Metabolic Syndrome and Health Fitness in Abdominally
Obese Elderly Women. Journal of the Korea
Academia-Industrial cooperation Society, Vol. 16, No. 8,
pp. 5180-5188, 2015.

DOL: http://doi.org/10.5762/KAIS.2015.16.8.5180

J. G. Jun, W. L. Lee, H. G. Park, A. R. Yoon, S. H.
Jeong, & Y. R. Lee, Effects of Water Exercise Program
for 24 Weeks on The Body Composition, Health Related
Fitness, and Quality of Life in Elders. Kinesiology, Vol.
12, No. 3, pp. 25-33, 2010.

Y. H. Hwang, & D. H. Kim. The Effects of Aquarobic
Exercise Program on Body Composition and Blood
Lipid Concentrations in Obese Elderly Females. Journal
of the Korea Academia-Industrial cooperation Society,
Vol. 17, No. 6, pp. 226-232, 2016.

DOI: http://doi.org/10.5762/KAIS.2016.17.6.226

N. Wolfson, D. Garish, Y. Golgberg, M. Boaz, Z. Matas,
& M. Shargorodsky, Effect of weight loss maintenance
on arterial compliance and metabolic and inflammatory
parameters: a three-year follow-up study. Annals
Nutrition Metabolism, Vol. 57, No. 3, pp. 204-210,
2010.

DOI: https://doi.org/10.1159/000313453

E. J. Kim. The effects of the aerobic exercise training
with resistance exercise on body composition and
inflammation response in the elderly women, The
Korean Journal of Physical Education, Vol. 44, No. 6,
pp. 441-451, 2005.

R. M. de Mendonga, A. T. de Araujo Junior. S. de
Sousa Mdo, & H. M. Fernandes, The effects of different
exercise programmes on female body composition.
Journal of Human Kinetics, Vol. 43, No. 1, pp. 67-78,
2014.

H. Park. Effects of Combined Exercise Training on
Prevention for Falls and Atherosclerosis Factors in
Elderly Women. Unpublished doctoral dissertation,
Chonnam National University, 2016.

J. Schlicht, D. N. Camaione, & S. V. Owen, Effect of
intense strength training on standing balance, walking



R EREE

[27]

(28]

[29]

(30]

(31]

[32]

[33]

[34]

[35]

[36]

[37]

speed, and sit-to-stand performance in older adults. The
Journals of Gerontology Series A: Biological Sciences
and Medical Sciences, Vol. 56, No. 5, pp. 281-286,
2001.

DOI: https://doi.org/10.1093/gerona/56.5.M281

M. W. Rogers, & M. L. Mille, Lateral stability and falls
in older people. Exercise and Sport Sciences Reviews,
Vol, 31. No. 4, 182-187, 2003.

DOI: https://doi.org/10.1097/00003677-200310000-00005

Y. H. Kim. The Effect of Thera-Band and Treadmill
Training on the Daily Physical Strength and Balance
Ability of Hemiplegia. Korean Journal of Adapted
Physical Activity, Vol. 18, No. 3, pp 155-167, 2010.
DOI: https://doi.org/10.17006/kjapa.2010.18.3.155

D. J. Lee, Effects of Theraband Exercise Programs on
Strength, Balance and Proprioception in Elderly. Journal
of The Korean Society of Integrative Medicine, Vol. 2,
No. 4, pp. 1-8. 2014.

DOI: https://doi.org/10.15268/ksim.2014.2.4.001

S. G. Baek, & H. J Choi, The Effect of 12 Weeks
Complexed Lower Body Muscle-Strengthening Exercise
Program on Fall Risk in Elderly Women. Journal of
Digital Convergence, vol. 12, no. 10, pp, 533-5539,
2015.

S. Y. Im, S. J. Eo, S. J Kim, S. H. Hur, K. J. An, J.
K. Lee, & J. S. Lee. The Effect of 12-weeks Aquatic
Exercise on Dynamic Balance and Pain Factors in
Elderly Osteoarthritis Patients. Journal of the Korea
Academia-Industrial cooperation Society, Vol. 17, No. 2,
pp. 601-609, 2016.

DOL: http://doi.org/10.5762/KAIS.2016.17.2.601

D. T. Lee, Y. S. Seo, Y. S. Son, E. M. Moon, & Y. J.
Jin, Estimation of Physical Activity Levels Using
International Physical Activity Questionnaires(IPAQ)
and its Reliability for Overweight Middle Aged Women.
Journal the Korean Society of Living Environmental
System, Vol. 14, No. 1, pp. 1-8, 2007.

Y. S. Oh, Y J. shin, K. S. Han, The Effect of Exercise
Program for physical Fitness, Mental Health and
Cognitive Function in the Elderly. Journal of Physical
Growth and Motor Development, Vol. 15, No. 4, pp.
295-302, 2007.

A. R. Han, J. H. Kim, & D. C. Lee, The Association of
Serum Insulin-like Growth Factor-1 and Brachial-ankle
Pulse Wave Velocity, The Korean Academy of Clinical
Geriatrics, Vol. 6, No. 4, pp. 465-473, 2005.

A. Yamashina, H. Tomiyama, K. Takeda, H. Tsuda, A.
Tomio, K. Hirose, K. O. Yutaka, Y. Yamamoto,
Validity, reproducibility, and clinical significance of
noninvasive  brachial-ankle pulse wave velocity
measurement. Hypertension Research, Vol. 25, No. 3,
pp. 359-64, 2002.

DOI: https://doi.org/10.1291/hypres.25.359

J. B. Moon, Effects of Aerobic Exercise on Blood
Pressure and Arterial Compliance in Essential
Hypertension  Patients, Master Thesis, DanKuk

University, 2005.

K. S. Chun, S. H. Shin, S. H. Kim, J. K. Koh, LY.
Kim, H. S. Hwang, H. K. Park, Association of metabolic
syndrome with the pulse wave velocity, Korean Journal

207

[38]

(39]

[40]

[41]

[43]

[44]

[46]

[47]

of Medicine, Vol. 73, No. 4, pp. 384-392, 2007.

J. H. Jung, & S. J. Yang. Effects of Exercise on
Cardiovascular Disease Risk Factors in Sarcopenic
Obesity Elderly Women. Journal of the Korea
Academia-Industrial cooperation Society, Vol. 13, No. 9,
pp. 3962-3972, 2012.

DOI: http://dx.doi.org/10.5762/KAIS.2012.13.9.3962

Bots, M. L., Dijk, J. M., Oren, A., & Grobbee, D. E.
Carotid intima - media thickness, arterial stiffness and
risk of cardiovascular disease: current evidence. Journal
of Hypertension, Vol. 20, No. 12, pp. 2317-2325, 2002.
DOI: https://doi.org/10.1097/00004872-200212000-00002

P. Boutouyrie, S. Laurent, B. Laloux, O. Lidove, J. P.
Grunfeld, & D. P. Germain, Arterial remodelling in
Fabry disease. Acta Paediatrica, Vol.91, No. 39, pp.
62-66, 2002.

DOI: https://doi.org/10.1111/j.1651-2227.2002.tb03113.x

M. Yoshizawa, S. Maeda, A. Miyaki, M. Misono, Y.
Saito, K. Tanabe, S. Kuno, & R. Ajisaka, Effect of 12
weeks of moderate - intensity resistance training on
arterial stiffness: a randomised controlled trial in women
aged 32 - 59 years. British Journal of Sports Medicine,
Vol. 43, No. 8, pp. 615-618, 2009.

DOI: https://doi.org/10.1136/bjsm.2008.052126

N. H. Song, A Study on the Effects of 12-Week Elastic
Band Exercise on Arterial Pulse Wave Velocity in Aged
Women with Hypertension, Korea Society for Wellness,
Vol. 9 No. 2, pp. 169-177, 2014.

K. M. Ahn, Y. S. Kim & W. H. Park, Relationship
between changes of cardiopulmonary function test and
CRP and PWV in Korean elderly men. Hanyang
University Journal of Aging Society, Vol. 3, No. 1, pp.
95-108, 2012.

A. Rozanski, E. Qureshi, M. Bauman, G. Reed, G.
Pillar, & G. A. Diamond, Peripheral arterial responses to
treadmill ~exercise among healthy subjects and
atherosclerotic patients. Circulation, Vol. 103, No. 16,
pp. 2084-2089, 2001.

DOI: https://doi.org/10.1161/01.CIR.103.16.2084

T. Otsuki, S. Maeda, M. Iemitsu, Y. Saito, Y. Tanimura,
R. Ajisaka, & T. Miyauchi, Vascular
endothelium-derived factors and arterial stiffness in
strength-and endurance-trained men. American Journal
of Physiology-Heart and Circulatory Physiology, Vol.
292, No. 2, pp. 786-791, 2007.

DOI: https://doi.org/10.1152/ajpheart.00678.2006

K. H. Park, & J. H. Choi. Effect of Acute Resistant
Exercise on Blood Vessel Elasticity, Blood Pressure,
Pulse Pressure in the Middle Aged. Journal of Coaching
Development, Vol. 12, No. 2, pp. 259-268, 2010.

S. S. Kim, Pulse Wave Velocity. Dong-A
Pharmaceutical Co., Ltd: Seoul, 2004.




A7 &8 e) =2 A A8 A3%, 2017

"} S4(Hyeok Park) [E3| ]

020129 8¢ : AU WS o
9l A G5 A 2 g4
020161 8¢ : st Unk o)
st Al St 2 Sk
020161 8 ~ &Al : gt

e Ay
<ol
L
4 f E(Daeyeol Kim) [E33]
e2011d 79 : Department of

Health and Exercise Science at
University of Oklahoma

(58D
0201581 79 : Department of

Health and Exercise Science at
University of Oklahoma

(5 A

e2016W 3¢9 ~ AA : Adoista AFuI AZAL

<gAlEok
5

208



