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Hyoung-jun Kim! & Joon-sung Park®*
"Liansoft Inc. & 2Silla University

[Purpose] The purpose of this study was to investigate the effects of aerobic exercise intensity on
body composition, health related fitness, and quality of life in elderly women. [Methods] 48 elderly
women over 65 years of age without physical and mental problems were assigned to four groups:
control group, low intensity, moderate intensity, and high intensity aerobic training group. The aerobic
exercise group applied a heart rate reserve (HRR) to low-intensity group (HRR 40-55%), moderate
intensity group (HRR 55-70%), high intensity group (HRR> 70%) for 12 weeks, 3 times a week for 20
minutes a day. Subjects of the control group were to maintain their usual lifestyles during the same
intervention period. Body composition, health related fitness, and quality of life were measured and
analyzed using repeated two-way ANOVA. [Results] The main results obtained in this study are as
follows. 1) There was a significant decrease in sitting forward bending in the low intensity group and a
significant increase in EQ-VAS. 2) There was a significant decrease in body weight, BMI, and 6 minutes
walking in the moderate intensity group, and a significant increase in grip strength and EQ-VAS. 3) The
high intensity group showed a significant decrease in weight, BMI, waist circumference, sitting forward
bending, and 6 minutes walking, and a significant increase in grip strength, sit and stand, functional
reach, and VO,max. On the other hand, there was no significant change in all variables in the control
group. [Conclusions] In conclusion, aerobic training was found to be effective for body composition,
health related fitness and quality of life in elderly women. In particular, it can be concluded that high
intensity aerobic training is effective for health related fitness, and low and moderate intensity aerobic

exercise is effective for improving quality of life.
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WHO) A& =91 gk A7 ez dFdef| 150
T oY FHE fAth &% EE 16 oY 14E
A 55 WS (WHO, 2010), |22 29
8+3] (american college of sports medicine: ACSM)9l|
e Qs A A% AR o2 AFA 150-300% %
T FAT f4 $F BE 75-1008 A Ee a4 =
A Fed F 23 AYAY e Al
(ACSM, 2013). o]} Bl&o] 5 9] 7-f-oll e thefst A
TE 53l 2 A9l $Fo] wolo A7y FAd thekst
TARES HAder] g e R AgE YA

(Park & Yang, 2012; Jung & Sung, 2013; Park et
al., 2014), =W =919 AALF Fol e Az 2]
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20080l =915 913 =917 ek s o] AlPE S
vl = Bt =Sl g AAA R ARHE A
# Z2 a3 e v &g A% o]t (Sun et al., 2008).
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2 B a5 HChou et al., 2012; Kang et al., 2014).
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& No, 2010), =
oF 4t} g5 %% —%—'7‘3}7] uj
v Aol F83 goow H
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WRE FudAe A734d 4] 245 Hrhsta 9
(Ministry of Health and Welfare, 2006).4k2] 2<]
SAJo] tiFEHA ahe] A& A7) Hd ATFE]
U9 oz dstA FAYPHn YHKim et al.,
2012 Oh, 2014; Delforge et al., 2012; Laudisio et
al., 2013). I ¥ % Eglo]de abe] At ohyz}
A, A, 282 AA 55 331712 (Yoon
& Kim, 2011; Lee et al., 2011), A5, W28
4, g, a8 B T8 AN 7d ERAE Aem
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(Kim et al., 2005).
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g3l & o, =99 AF nAEe SFEE E7]HA aerobic exercise group: LAY ®)& HRR 40-55%, 2)

3t Aq7hEFe] FEt A e Al 8 A ST FAE A 5 H D (moderate intensity aerobic
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A, 2ela A4 ool I A Aoz A A A Ao AL 554 At 1A (Samhwa,
79 7)% 4 e AR alnt, §4)E ol-83jel, 123 AF (body weight) & HAH4]

I

8 =Y TlEE A A (CAS-150 kg, DW-150, Korea) & ©]&3td] &
ACSM(2010)& Fastsion, A3 € tidas vl dd Aotk A& 2R 4 (body mass index: BMI)+ kg ©
o2 /ste] of Ay = A AT m G A AF G2 o] AFEstd
g3 1) AZE AL 58T (low intensity o E S v e AFE 2em

Table 1. Physical characteristics of subjects (mean+SE)
) Groups
Variables p
CON (n=12) LA (n=12) MA (n=12) HA (n=12)

Age (yrs) 71.8+1.2 70.6+1.3 70.8+1.2 70.4+£0.8 0.848
Height (cm) 153.6+1.2 154.841.6 153.4+1.7 154.5+0.9 0.875
Body weight (kg) 56.5+1.9 59.4+2.6 57.0+2.4 52.7+1.4 0.181
Body mass index (kg-m™) 23.9+0.6 24.740.8 24.240.8 22.1+£0.8 0.089
Systolic blood pressure (mmHg) 128.3+4.2 132.0£5.1 136.343.1 136.8+4.4 0.454
Diastolic blood pressure (mmHg) 77.542.6 87.0£2.6 81.542.7 82.343.1 0.128
Waist circumference (cm) 87.0+1.7 89.4+2.2 86.6+1.5 82.8+1.7 0.086

CON: control group, LA: low intensity aerobic exercise group, MA: moderate intensity aerobic exercise group, HA: high intensity aerobic exercise group
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A2A2| BH Asdt7] ste] vhE o] AW A (repeated two-way
ANOVA) <= AAlstatt. Jae] =853, Ak 83

B o poa de nE 28 SPSS PC for Windows TE Aoy Axre As o] f98 A8 Ay F
(version 22.0) BA TR S o] gato] EA 31T AAL 2F Aol = F4 t-15 (paired t-test) &2, 183
T AN 4 7 FEUAY Ve FARE Hd AL W 7 A 2 Aole 59 t-7 5 (independent
(mean) ¥} %52 A (standard error: SE)& A|Al&F3A T t-test) 0.2 FAA T BE A £49 fo5F(a)
F A 7, a8l F AA 2 FEWe] B Abel & < 052 AAnt.

Table 2. Aerobic exercise training program

Item Type Intensity Time Frequency
Warm up Stretching RPE 13-15 15 min
LA HRR 40-55% 20 min
Main exercise MA HRR 55-70% 20 min 3 times / week
HA HRR >70% 20 min
Cool down Stretching RPE 13-15 15 min

LA: low intensity aerobic exercise group, MA: moderate intensity aerobic exercise group, HA: high intensity aerobic exercise group
HRR: heart rate reserve, RPE: rated perceived exertion

Table 3. Change in body composition (mean+SE)
Variables Groups Pre Post A% p
CON 56.5+1.9 56.4+1.7 -0.18 Group 083
Body weight LA 50.4+2.6 50.242.6 -0.34 Test <001 et
(ko) MA 57.0+2.4 56.742.3 * 0.53
HA 52714 51,6515 w009 Group*Test <001 +++
CON 23.9+0.6 23.9+0.6 0.00 Group 707
Body mass index LA 24.7+0.8 24.6+0.8 -0.40 Test <.001 =+
(kg'm?) MA 24.2+0.8 24.120.8 * -0.41
HA 2,108 21.7:08 ST Group*Test <001 +++
CON 128.3+4.2 127.9+4.0 -0.31 Group 689
blogé’sg?elgure LA 132.05.1 132.6+5.7 0.45 Test 105
(mmHg) MA 136.343.1 132.1+4.2 3.08 .
HA 136,844 129.9+3.7 5.04 Group™Test 370
o CON 77.542.6 76.942.4 -0.77 Group 046 +
blo‘géa;trglslscm LA 87.0+2.6 85.4+2.7 -1.84 Test 230
(mmHg) MA 81.542.7 814422 0.12 .
HA 82.343.1 81.342.0 R Group*Test 729
. CON 87.0+1.7 86.2+1.1 -0.92 Group 020
circ&ﬁfl:rtence LA 89.442.2 87.942.0 -1.68 Test 014
(cm) MA 86.6+1.5 85.5+1.2 127 .
HA 828417 80317 o 30 Group™Test 772

# CON: control group, LA: low intensity aerobic exercise group, MA: moderate intensity acrobic exercise group, HA: high intensity aerobic exercise group
* p<.05; ** p<.01; *** p<.001 + Significant main effect and/or interaction.
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of FEIH7} frefe vebeH,
o FEITE frolshA vEbstth. LAY CONFJ T
AA T3 9] B WQlell A ol gt wshyh vehA] e

A7 A}

AT el ke AlF3 BMIOIA ekt AAke] 4
2A48o] frelshll vebgaL, slelsddM Heke dAk

o] oA Het

1

o} W MAR S #2(p€.05) 2 BMI(p{.05)A
o8 Wzrb JeEys, HAYRWS A3 (p(.001),
BMI(p¢.001), z2]x &2 Ed (p.01)elA frelat ¥
s}7F YERtH(Table. 3).

A o] Wgh= oAt ettt dojxl7], gkot SiE &
o2 w3971, 6% A7), a8l TR PN JH
ALY Gz Atgol foldiAl YEREaL, 3m ¥4 oL

ﬂ

Table 4. Change in Physical fitness (mean£SE)
Variables Groups Pre Post A% p
CON 17.38+1.75 18.08+1.63 4.03 Group 955
Grip strencth LA 17.44£1.62 18.10£1.26 3.78
p(kg) . MA 19.14£1 31 20.19£1.12 * 5.49 Test 004 o
HA 20.34+0.82 21.4120.73 ok 5.26 Group*Test 928
CON 17.58+0.60 18.58+0.56 5.69 Group 039 +
it to stand LA 19.25+1.50 21.08+1.26 951
S(number) MA 19.58+1.09 21.831.20 1149 Test <00L A
HA 20.000.90 24.58+1.29 o 22.90 Group*Test 049 +
CON 18.46£1.08 18.26=1.34a -1.08 Group 056
Sit and reach LA 22.96+1.57 23.67+1.57bc ok 3.09 Test 001 .
(cm) MA 22.75+1.77 23.40+1.58bc 2.86 '
HA 19.07+1.31 21.23+1.29ac ok 11.33 Group*Test .003 ++
CON 7.3940.15 7.3940.16 0.00 Group 031 +
Timed up LA 6.85+0.23 6.610.21 -3.50
and go Test .046 +
(se0) MA 7.25+0.29 6.99+0.30 -3.59
HA 6.77+0.20 6.48+0.14 428 Group*Test 668
CON 466.75+27.44 474.63+£22.98 1.69 Group 689
6 min walk LA 495.28+18.48 501.25+15.07 121 T 001 .
(m) MA 478.00+20.23 508.07+20.55 * 6.29
HA 470.60+27.34 538.04+17.33 ok 14.33 Group*Test .001 ++
CON 22.64+5.34 21.62+5.00 451 Group 500
OﬂeoleegnS;af;d to LA 22.17+4.51 23.03£3.92 3.88 Tt 57
Neee) MA 26.81+5.25 28.90+4.60 7.80 '
HA 28.77+6.21 30.56+4.65 6.22 Group*Test 912
CON 28.46+2.02 29.2542.02 2.78 Group 408
Functional reach LA 32.06+2.15 32.4442.10 1.19 Test 001 .
(cm) MA 30.77+1.79 33.45+1.76 8.71 '
HA 30.10+1.15 35.16+1.67 o 16.81 Group*Test 028 +
CON 35.88+1.49 35.92+1.61 0.11 Group 341
VO,max LA 35.28+1.24 36.13+1.44 241
(mikgmin') " MA 3621+1.06 37.5941.02 381 Test 001 o
HA 37.19+1.22 39.99+1.06 * 7.53 Group*Test 069

# CON: control group, LA: low intensity acrobic exercise group, MA: moderate intensity acrobic exercise group, HA: high intensity aerobic exercise group,
VO,max: maximal oxygen uptake
* p<.05; ** p<.01; *** p<.001 + Significant main effect and/or interaction. a, b, c: Different alphabet indicates significant difference.
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71X A AAre] FaI7} sl e o, st B Ao Az MARES AS(p(.05)3
o 18] 3 VOymaxol| A& AAe] #2371 29 5H) BMI p< 05)°14 &-2l3t Wal7F Uelhyta, HAYN TS 3
UETH CONF T2 AEe] BE WA freofet ¥ Z(pC.001), BMI(p<.001), 28la 32 Ed (pC.01)°l

ot UERA] gttt vk LA T ol Sy oz A el Wk Ytk 8 CONF @ LAR S
wol7] (p(.01) A el st vebsd s, MAF e < g My vepA] ettt
ot (p{.05) 2 6% A7 (p{.05) A F<] 3 ¥ 3}7} Vet TS 5] $EFET} 55% o381l A5 AlA A
wom HARERS o2 (p(.01), 2Abell Sttt dojA o WX o] 4 Aoz Hud o (Swain &
71(p(.01), 2ol Sl ¢o= #3]7](p(.001), 6% A7] Franklin, 2006), & 972 Z#A & gl uiet o
(p€.01), AHFY (p(.01), 28] 32 VOsmax(p¢.05)0l 28ki e, v MAK @2 HAG Sl A Al 52k BMIol A
A ol WSkt vt (Table. 4). T°r9] Hsl7 Yelsken | Villareal et al. (2017) % =
are] Ao] Wl A= EQ-VASIA e 7ol s o1& o2 HRpeak 65-85% J=9] FitAh 55
ZF-gol frofatA Vel en EQ-5DoAM = ALY 1 A g 7&4 A frog wists Eustyith
7} frolsA vebgth HAR 92 CONJH e 4te] A FA &5 Edold S AAst 2lA 1A a9
of frofgt szt UehtAl ebsket. v LA 9 MA UeRlZ] YalM = AR E fAkL ST e 1%
He EQVAS(p(.01)9 o3t ®syt vepyith of AR £Fol BT} e Ae=E FRlsisien,
N omo

i

(Table. 5). Fleg (2012)% F-17%9 fitah $5L& A&
S o8 2R3 J3dA o Foz AlATAY
9 Ag o] A9 Aoz Huslrt. w919 7
°<>ﬂc xﬂ" ‘31 xﬂ AkE g BHo 2 she A ¢t

MHTAO| s R
SEAEE WA 74 2 24 e 29
P AT 720 ATE ABR BL AR W 1 59E Q7] dal BAo] P LEAEE 49l
FEYES Bl P ADIA MBS AFH A A H 9L 99 LFE AL 1 D3] A
29 AR BReel $34EY A2 TYdaL  FRsHod), $FENE Y SNt dAE

Table 5. Change in quality of life (mean+SE)

Variables Groups Pre Post A% p

CON 0.91+.02 0.92+.01 1.10 Group 841
EQ-5D LA 0.91+.02 0.92+.02 1.10 T o N
(score) MA 0.92+.01 0.93+.02 1.09

HA 0.88+.02 0.92+.01 455 Group*Test A70

CON 75.75+4.43 74.17+4.03a -2.09 Group 038 n
EQ-VAS LA 783343 81 90.83+1.93b ok 15.96 T ool .
(score) MA 78.75+2.14 90.67+2.55b o 15.14

HA 75.83+4.34 78.3342.97a 330 Group*Test 018 +

# CON: control group, LA: low intensity acrobic exercise group, MA: moderate intensity acrobic exercise group, HA: high intensity aerobic exercise group,
EQ-5D: euroQol-5 dimension, EQ-VAS: euroQol-visual analogue scale
**p<.01 + Significant main effect and/or interaction. a, b: Different alphabet indicates significant difference.
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Eosto] 4749 Hte] a3E 1

ez 83 kA 255 A% Choi et
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TS AN A FAH G BAAQ 2o 7} YE}

A eskeu, Edlold Heke] on|gle WskE AlA st
Atk Ayl Eel & Aol A= 1253 HRR 70%
A

olde] frith FEe AABA L, ol2d Ade 1 E

A &5 A WEA AAY 22)7] Hdsixe A

SHA| & W27 mAFA|AH o gk, o] oF T dte] Cress et
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