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Effects of Exercise on Cardiovascular Disease Risk Factors in
Sarcopenic Obesity Elderly Women

Joo-Ha Jung' and Seung-Jai Yang"
'Subdivision of Sports Science, Kyungnam College of Information & Technology
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Abstract The purpose of this study was to analyze the effects of combined exercise on body composition and
cardiovascular disease risk factors in sarcopenic obesity elderly women. The subjects for the study were 21
obesity elderly women over 65 years old . They were divided into two groups, the sarcopenic obesity
group(n=9) and non-sarcopenic obesity group(n=12). The variables of body composition and CVD risk factors
were measured in all the subjects before and after 16-week combined exercise. The findings of this study were
as follows; In the sarcopenic obesity elderly women significantly decreased total cholesterol(TC), triglyceride(TG), and
left baPWV. The non-sarcopenic obesity elderly women significantly decreased total cholesterol(TC),
triglyceride(TG), low density lipoprotein-cholesterol (LDL-C), and left baPWV, but significantly increased high
density lipoprotein-cholesterol(HDL-C). The most important finding in this study was that sarcopenic obesity
elderly women showed delayed effects of a 16-week combined exercise on HDL, LDL-C, BP, and right baPWV
compared to the non-sarcopenic obesity elderly women.
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FFM + high %fat) 94, NO group (normal FFM + high
%fat) 127, & 217422 sHqich gt = AE4E 4
AFS 98l TFe]EAl(power analysis) 212l study
size 2.0 ©]-&3}o] EAZ power>0.80, -0l 052
Aol 7t Fawel MR BAR AT 4 g
L 7.13-10.64% 02 LFERGTY.

AGhA AERAOSZE= PAR-Q(physical activity
readiness questionnaire)?} F21-& Eafo] TH71SH, X|0)
5o] A7)0 TRl Aato] iz A, BAA] 0|4
Zol BEEE BasAL ARG Qaol YA 7}
Soll E0] 9l e AT Al Alelslelc.
3}, Pjalil IRB(No. PNUHIRB-017)2] 40|12 7 o
F4R1E wgron, 4K BALS [Table 113} 2.
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2.2.1 obesity2} sarcopenic obesity ZHE

obesity:= =¢19] HIYI7]E A] BMIETH B 2235 4]
AE 35% oS H|Tte 2 FASFTH6-T].

Sarcopeniat= A1 AFR|L-S-{appendicular skeletal
mass, ASM(kg)/height(m)’]S Z-&38}%.00[23-24, 34],
AJR1%t219] 2SD H|ykE Q1sl7] 9]3]| Kim et al.[14]
o] AAIGH FHel Aelod xR ASM(kg)height(m)’
2 272 5.14 kg/m® 0]7A 2 sarcopeniaR THA 3}
T}l SO+= sarcopenia®} H|FFe] WY 27 o) M FhE3)=
A= stk

2.2.2 MHE EM
222.1 A%, A%, BMI

A%, A|%-2 X-scan PLUSII(Jawon medical C., Korea)
o] g3l on, BMIE H&(kg)/ A (m)OZ AMZ&3s}

=
=
pi

2222 A 2A
DEXA(Technical Insights Co., USA)E ©]&3}o]
FFM(fat free mass)Q} %fate =43P on, =4 2=
[ 1] chabgel A4 54

[Table 1] Physical characteristics of subjects

S5 HHE At o5 BE 245
Aol s thiet AW 242 Hehe AAshe
shaer.

2]

=
e APAENA 12417 o)) FEAY
g &, o 24 9-1041 ] 9
A]

AR EE 24 (antecubital vein)ol|A] 2F 5 ccE A
HoH=E B9k TC, TG, HDL-CE HLb]8PHE ol
8lo] B495}9It}. LDL-C TC-(HDL+TG/5)ZA1S o] &
sto] Abgelsich

223.1 TWHAHS}IE

SWASHEZHAR|(VP-1000, Healthcare,
Japan)& ©|-&sto] At UE7l Wb = (brachial-
ankle pulse wave velocity; baPWV)E AFX] ZH & o] A
225 Mulrte] AgA)7ERFo](pulse transit time, PTT)Q}
PAA; AP em)E AR B3 ol(length, LYE A2/
AHbaPWV = L/PTT) &}ich

Omron

2.3 2SXY

231 2SEH

EFAJUl = (elastic band)S ©]-&3F A &-F(resistance
exercise)¥} EF20MS 0|83 §AMA-2Z(aerobic

exercise) S 7 BRHHo® AN,

232 23

&4 EQ] Borg RPE scale[35]1& ©]-&sto] &),
Al 52 RPE 9-13(very light - somewhat hard), 2-&
% RPE 13-15(somewhat hard - hard) ~#0 2 E3l2-%
(e + EZWUA)E FXH 072 AAsHGIT) ele]
A A3t 8-12RMO.2 1-2sets AA|8H], 12RMo]] E=oF
S92 u), BRMo] B % Q=R AL Z7hAATH36)

) ) s ASM/height®
Group Age(yrs) Height(cm) Weight(kg) BMI(kg/m") %fat(%) FFM(kg) (kg/md)
g/m
SOG(n=9) 74.10£3.38  155.45+0.33 56.13+5.32 23.75£2.43  40.77+6.13  30.23+1.79 4.99+0.10
NOG(n=12) 74.82+3.25 154.07+0.37 65.95+6.30 27.94+2.21 40.06+4.44  36.50+2.26 6.05+0.38

Values are expressed as meanztstandard deviation

SOG; sarcopenic obesity group, NOG; non-sarcopenic obesity group, BMI; body mass index

FFM; fat free mass, ASM; appendicular skeletal mass
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[Table 2] Exercise program for 16weeks

order contents intensity
warm-up - breathing, walking RPE
(10min) + static stretching 9-13
* band-exercise
- lat pull down
+ shoulder shrugs
- lateral shoulder raises
+ chest press
+ trunk rotation RPE
- triceps extension 13-15
+ biceps curl (8-12 reps
main - wrist rotation *1-2sets)
exercise  * boxers
(30-40min) - side bend
- hip flexion/abduction/adduction
- leg extension/flexion
- ankle dorsi/plantar flexion
* trot dance 100-130
- zzan zza ra(Jang, Yoon-Jung) bpm
+ flower(Jang, Yoon-Jung)
+ unconditional(Park, Sang-chol)
- name tag of love(Hun, Chol)
cool-down - breathing, walking RPE
(10min) - static stretching 9-13
2.4 Xt=mXz2|

SPSS 18,02 o|g3to] 2 Zguelel] da) Bz
HEHA(MESD)E At&sle] 187} A7)7F Asae8
= H7] 93 two-way repeated measures ANOVAS}
IFY 54 &9 aE H|wslr| $3) paired t-test
= AXEALE BE BAZ o] &8 052 AH5IA

&

3. Zut

TEW, 153 5 A5 AL W= Table 3
I gk 253 253t v TGo A= SOGHETE
NOG7} f-¢J8tA|(p<.05) =4, HDL-Co|A= SOGHTH
NOG7} {+ol3HAl(p<.05) WA et yhae] TCe}
LDL-CollM= #pol7h it

& AF] IE vlaeAs TCeF TGOlA F 15
HE 9% 5 QO5HA|(p<.05, p<.01) FAdtglon,
HDL-C¢} LDL-CoJl Al SOGE 2bo]7} §lglont, NOG
= 44 FEAl(p<01, p<05) ST . A7
oF J53 Fader A7xaERt A anelMe
TC, TG, HDL-C, LDL-C2| A]7|7} FaEIof|A] G2t
(p<.001, p<.01, p<.05) Z}o|7} YEI}OoH, 157t F8
Fpoll A= HDL-COl AT #2013 (p<.05) }o]7} LERITE.
T e oA A< AE7 e Aol Aot

gloiet

3.2 SWASIE
OFY, I8N &% A5 WA o] W3k= Table

49} Ath &5 1E57F w4 SBP, DBP, right
baPWV, left baPWV 2T 2}o]7} ¢idch

5 A5 IEY H|no A= SOGO| A left baPWV
uk 90)5kp<.01) ZAS HPAW NOGO|AL: SBP,
DBP, right baPWV, left baPWV ILF 2% T FoJ5}7
(=01, p<.05) 7H45194c},

stE, A7)} 2827 2aIe) A|7|x 187 AsAe
A o] A= SBP, DBP, right baPWV, left baPWV X5
A71ZE FRI|ARE {-2J7Hp<.001, p<.01, p<.05) 2}O]
7F yebgen, 281t Fadket A7xa2gt AeAts

A= Zol7h AR

2

4, =9

2 AFolA FEE e HRE oGugz
sarcopenia’} FHHE AL CVD g o] 7|25 R 9=t}
L Holth 2, SO ol uFARL NO oA}
CVD SIeIAIE o 7T 9 Ao Uekton] o)
2}A4] sarcopenia®} CVD 3 Qlx}elo] o HHAlS &
QBRI TlelE BTk, A0 LEEA Tl
NO SJ4TEA} SO Sl THAETE CVD SHRIA
A Y mvpgeR AMEE Aoz eyt
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[Table 3] Comparisons of blood lipid profiles

pre EX post EX % change
t-value F-value
(M+SD) (M*SD) (M=SD)
SOG(n=9) 205.77+38.85  195.55+40.10 -5.19+5.77 2.786* time 23.363%**
TC
NOG(n=12) 213.58+24.44  200.75+22.81 -5.85+4.66 4.164%* group 229
(mg/dL)
t-value .565 timex group .300
SOG(n=9) 113.334£26.53 94.77+36.31 -17.80+16.55 2.994* time 21.424%%*
TG
NOG(n=12) 146.58+35.55  112.75+21.01 -21.09+13.87 3.936%* group 352
(mg/dL)
t-value 2.235* timex group 1.822
SOG(n=9) 55.44+7.29 58.00£6.92 5.60+15.06 970 time 7.342%
HDL-C
NOG(n=12) 47.41+7.02 52.33+£7.74 10.96+11.25 3.624%* group 5.579*
(mg/dL)
t-value 2.549* timex group 733
SOG(n=9) 127.66+39.42  118.60+39.50 -7.74£11.70 1.892 time 10.924%*
LDL-C
NOG(n=12) 136.85+26.87  125.86+24.29 -7.29+10.40 2.864* group 352
(mg/dL)
t-value .636 timex group .100
SOG; sarcopenic obesity group, NOG; non-sarcopenic obesity group
TC; total cholesterol, TG; triglyceride, HDL-C; high density lipoprotein cholesterol
LDL-C; low density lipoprotein cholesterol
* 1 p<.05, ** : p<.01, *** : p<.001
[& 4] 975k v
[Table 4] Comparisons of arteriosclerosis
pre EX post EX % change
t-value F-value
(M+SD) (M+SD) (M+SD)
SOG(n=9) 128.11+10.87 123.11£7.81 -3.50+7.49 1.572 time 7.677*
SBP
NOG(n=12) 128.33+15.83 118.75+9.72 -6.72+8.53 2.475* group 216
(mm Hg)
t-value .036 timexgroup 758
SOG(n=9) 74.77+6.86 71.88+3.29 -3.26+8.55 1.276 time 6.079*
DBP
NOG(n=12) 73.33+8.78 68.66+7.87 -5.82+9.54 2.289* group .692
(mm Hg)
t-value 408 .635 timexgroup 337
oht SOG(n=9) 1691.22+184.58 1592.11+131.08 -5.80+6.78 2274 time 14.739%*
g
baPWV NOG(n=12) 1695.25+248.94 1562.75+147.30 -6.98+7.48  3.254%* group .027
(cm/sec) t-value .041 timexgroup .306
SOG(n=9) 1698.55+183.28 1601.44+146.42 -5.80+5.50  2.627%* time 20.821%**
left baPWV
NOG(n=12) 1689.75+247.25 1557.75+181.27 -7.29+5.82  3.943%% group 216
(cm/sec)
t-value .090 timex group 483
SOG; sarcopenic obesity group, NOG; non-sarcopenic obesity group
SBP; systolic blood pressure, DBP; diastolic blood pressure, baPWV; brachial-ankle pulse wave velocity

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