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Purpose : This study was conducted to apply a 12-week resistance exercise program to obese elderly people with sarcopenia and
verify the risk factors of sarcopenia and metabolic syndrome as well as the effects of this program on improving muscle function,
and thus to serve as basic data for preventing and improving sarcopenia.

Methods : Forty elderly people aged 65 or older were recruited and underwent dual energy x-ray absorptiometry. Based on the
criteria of appendicular skeletal muscle mass (ASM/Height’: less than 5.4 kg/m?®) and body fat percentage (at least 30 % for women
and 25 % for men), 18 obese elderly people with sarcopenia were finally selected after excluding 22 elderly people who did not
meet the criteria. Variables related to sarcopenia, metabolic syndrome, and muscle function were measured before the 12-week
resistance exercise program.

Results : The 12-week resistance exercise program significantly increased the bone density and muscle mass and decreased the
fat mass and fat percentage in obese elderly with sarcopenia. The 12-week resistance exercise program significantly increased the
HDL-C and decreased the LDL-C and waist circumference in obese elderly people with sarcopenia (p<.05). The 12-week resistance
exercise program significantly increase grip strength, static balance, and 6-minute walking in obese elderly people with sarcopenia
(p<.05).

Conclusion : Accordingly, resistance exercise is considered a way to reduce the exorbitant medical expenses of patients who are

bedridden for long and improve the lowered quality of individuals in a super-aged society.

Key Words : 12-week resistance exercise, elderly, metabolic syndrome, obese, sarcopenia

FRAAA} . 7EZ, mb611@hanmail.net

% o] EES 20019 AT WaHel FFATATEE] MU Wol 58E A7 (NRF-2021SIA5BEA16078046)

AEY ;20229 109 16¥ | =4Y @ 20229 11¥9 03 | AASAY : 20224 119 18¥Y

o ZZa ¥ tHABEE 2 Holo njxle FE 165

r



I

tistE grelsts x| 10 w4z
]\-] =2 (Williams &, 2016).
AA7IA TEFaFoId TSN B o 9
S AE e 205 Abg]o] zdte] whal w9l 270 7Hg AT W o R AEEs ol AAIEILL
gl et BAE Fobm gk 1 F 2gaze  AH(Kmeer & Andersen, 2007).
o)A 2] E X (Center for Disease Control and oebA 2 Aot HIRERl ST Rl Al A
Prevention, CDC)o| /] W3to @ A ojst uha owpa} % = 125 At 4 F ARSI 8%l
Aol tjat WAL AFS|A o]47t ¥ QltHCruz-Jentof <7159 MAREIRE FSot] =1 HASE A
= 200) st AMH=E] A 2R} 5 A s
2| o]t AR WA HEo] 23] H|vho
2= ol AMEA AAIEILL ek o7 /g =3}
bRl wek A Fe WA gheletE A YL % I. |43+
Zbetal SEFE Fae ALY HEh 2AE A
omgtel. FHo e 7S WAHASY A%, AF 1 A=
A L W2H A e}, JEAH B4, AAEE e
ol ot Ae= d8A ot 654 o]o] QS e A AlA A A9 F
B 25 W ANEAS d5A4 =4 tumor Aof SAAAE St & FYAE A=t Al
necrosis factor-alpha, and interleukin-6 52 o] 2H|3} 3t3lo] 402 233519 S, DXA(dual-energy X-ray) 2+
Al HaL, ol dad Aol Ao s 59 g F oulvkel IHATO 71EA(ASM/Height'7F 5.4
HAE dos|A Ha ol Z&F| i AA & kgm’ ulvh, ozh AAGE 30 % F2h 25 % o4
o] k4 W oby Al 2v] AeF we ZPo M HA  (anssen 5, 2000 71RO s)Eo] HFEA Qe
He FMIAE mem Agshl HoE st 9 28 AYAT HEl 2AF w9l 189S A
(Roubenoff, 2000). = AT HF AR 1882 A3 R(experimental
1919) 49 BAAHQ st Aol HAHLE  groups EG9H)T T (control group; CG-9H) 0.2 &
Zpsha glon] wjghe 7kal AES 207 4 gt AR wPstel W P
golom waeh Wy, WARE, T GASTEE RS AR 4L Table 13} Pk # AT
SOl A ARS Susle] A% ABWAVE Ao AUTISIL AT $19819] 421(1040460-A-2022-009)
Agolzia ol2A el AWA Ee zewt & we & fusidn
Table 1, Physical characteristics of study subjects
Group (;:ffs) I—izﬁl)lt “iiigg)ht Muscle Mass (kg) % Body Fat (%) ASM/Height
(f:(;) 65.71£6.16 158.86+5.61 59.81+3.16 33.23+18.34 35.87+13.69 5.03+3.46
(f:(;) 65.50+£8.93 153.67+5.43 53.43+6.04 30.46+6.32 38.77+£4.70 4.84+.38
Values are the means+SD, CG; control group, EG; experimental group.
2 ARAA B AR FAUNS ARSI 1257 AFeT 2RI F
FUFRe 2Hsl 249 A79 Wutol b
2 A9 A 9 A= 2, A, 2
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Ack. AFROHT frOHOR o] AP
12F B9 F 33 A S0RH AFLF LRI

AR 2w A ES FAIStES SFATh

dual-energy  X-ray absorptiometry
(Discovery-W; Hologic Inc., Waltham, MA, USA)E o|&
stol AYe% Z2aY A-F 28 ST A2
S FH(ASM/Height2)2 DXAR &A%t AR 2SS 7|
o] Al FoZE s ZHASM/HR)O &2 AE35HY th(Janssen

912 25t Bde A5 AYAE olgtol 10
uzbe] Qe A7l 9% SlmelA 108 1HHoR 2
8 ZAstel Ygke AEHT

1017 328 §751E% sto] 1 o] 7-94]0] W

& AVATE A1 2310 AA AT, AR 14
Ao A oF 3 miE Zo -4 W(cubital vein)o| A Y B}
th(Pack & Kim, 2019). o]} &}-2
acetate; EDTA)Z. A 2|3t 21§ Fxo] go} o4 7 % 2
gl 2~H| E(total cholesterol; TC), 4 | ¥(triglyceride; TG),
T Zehel 28 A E(HDL-cholesterol), AU x= Z|th
Wl =g 2 H|E(LDL-cholesterol), 3E&%}; 3Z &= J(fasting
plasma glucose), 2] | WAL (free fatty acid; FFA)Q] £4-2
QAAE ] l=iste] HAlsarh

-3 114 (ethyl diamine tetra

5, 2004). 4) 7|5 #d Helol =3
THAEFTH Wl Sl Ve SATES 49, A
=2l ol ool =3 &oto| =X _ N
2 5=l % 990] =4, Aws 53 2 39, 6% B oA grhMeLean %, 2014)
Bt ZAE olgste] F £ AaSele]l @ ofele otgAS olgsle] FuA) &vigtel Apwol
A A F B A BEE LS S, SES T Ul Azto] HEE 22 xdsio] APAAIA 28] AA5)
© 5 Zulwe] Hohery et g 54 Aol Jbg of HUigte ke HHR V| Saigc,
Solt &9 29 E SAs d-olsdle A A A dFe TR g AR AEHALS ASSHA
Ao A &2 Fm 98 A Jdgolo 7 E&3  on 728 x oh9E dla 23] AA L2 &9 7]
Table 2, Resistance exercise program
Other Contents (I‘:fgélo((si) Intensity ;rnllr&e)
Warm-up Stretching & Walking 10
Gymstick 1-4 RPE
Squat
Shoulder press exercise (green 11~12
Main Scapula retraction tube) (8~12 number x 1~2 set)
Curl up
(Resistance Hip extension 30
. Bent over low
exercise) Triceps extension >~12 RPE
Biceps curl (blue 13~14
Good morning exercise
High knee tube) (8~12 number x 2~3 set)
Cool down Breathing & Stretching 10
Total 50




=& Y83t o Yt FEHAE oL, BE AP SAg o
6 H3Y2 vido] & A=E ot 4 de 3to] AFA % (One sample Kolmogorov Smirnov Test)
&2 68 A T & Y= 7|53skaL 5 m v|qk I A HS(Levene THAF F otest)S HIsHITH
2 AAlsTh At 7+9] 2po] AZL two-way repeated ANOVARE H-A]
SHATEH $AIA HeE foaeasS 052 AAstot
4. AFLE ma Yy
2 A9 ez AL HIE, %E_Ql | L 2 3
A& Whaley 5(2006)2] ACSM’s 7}o]=atel e Za=z
slo] JLASFTHTable 2). 2 o] LExa J@|e 3
7N T o] o S
~ES Bae 2% A9 LEmaqUon pag e 1 oas HE e Hs
33 1Y 50222 FAsYh JAge Hakzo A Jj
) = AFofA vkl ‘i% w3l 123 AFgLF
e 57|42 Ay g HE7E AgtElo] &=
L2 Fhojof] w2 A7hA e Wl B4 Ay
FHZ 1 FE9 S-S 3l 5t Ad-=soltt
_ © 711 7F Table3 1’—',]:"7 X]:l]—?—',]: X A7 [e] Z_—g_
eEpEl A4S mUd A% AUsl Riosh o0 CTE I TR °ﬁ* ]] Bl ; N
N - 7 A3t A ALZof SF oA RS
Knopf(1999)2] ®}H-& % o] 8~123]9] =% "i& L]]r ; 1,}1(::};}0 =51 }Z }]—:10 ;2"011 | 0—4011
- _ H]3l| 252 <7183l AW Zog ©0]F
S 1 RMQ| 55~60 %= F73to] A3} *“ e e o el
Al A th(p<.05). B3 AAYET FUEZA 45
7(1—_9_ H 235 A 2 Hl = 5.0 &=
5. Zpm B4 EJHP_L}EPL} B3 At AAGEANA A5
L2 § et g2l vls] f-olskA Hast
o] o] EA 28] SPSS-24.0 EAZZ 1L o] L3} Al FUZA S o] Hlg FostA S
Table 3. Change in body composition
Variable Group Pre Post Source F P
CG 1765.63+107.06 1774.29+99.08 A 981 336
muscle area
(e B 332 572
cm
EG 1714.00+50.93 1716.94+123.45 B 031 280
#
CG 33.23+1.83 32.45+2.14 A 4.978 039
Muscle mass #
ke) B 5,660 1029
g *
EG 30.46+2.32 31.4442.60 B 2430 137
#
CG 24.59+2.28 23.96+23.83 A 5.047 038
Fat mass (kg) B 12.58 .002%
EG 20.68+4.28 19.62+4.75 A*B ‘944 371
0 CG 35.87+13.69 35.45+13.36 A 240 631
% fat i
%) B 22.09 .000
o EG 38.77+4.70 36.68+4.74 A*B 0613 006
CG 97+.08 95+.09 A 1.752 203
T-score B 014 908
EG 1.04%.15 1.05+32.24 A*B 4963 049

Values are the meanstSD, EG; exercise group, CG; control group, A; time, B; group, AxB; timexgroup, *; paired t-test, p<.05, #; two-way
repeated measures ANOVA, ##; p<.01, ###; p<.001, T-score; Bone density index shown by dexa imaging
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Table 4, Changes in metabolic syndrome—related variables
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Variable Group Pre Post Source F P
TC CG 167.64+80.33 178.37479.40 A 2738 116
, B 178 678
(mg/dD EG 192.52435.55 174.50439.42 B 5738 116
HDL.C CG 46.43+15.50 51.50414.39 A 4.126 058
dl - B 4.877 041
(mg/d] EG 47291233 68.08+18.60 B 503 505
LDL.C CG 189.7148125 202.86+89.50 A 3.582 076
P - B 588 454
(mg/dh EG 111.42£39.30 84.50+39.96 AB 4576 ot
G CG 72.90+29.19 89.68+40.66 A 1.556 229
il B 1309 268
(mg/dD EG 108.92+:56.84 106.92447.14 B 5113 e
A 2.740 116
Ghucose CG 72.27421.95 773142387 - - o
(mg/dD EG 93.25429.97 945042021 AB el 395
* #

FFA CG 415.57+144.97 261.57+74.09 A 4.632 046
dl B 12.158 .003%
(mg/d] EG 470.83+141.54 419.33£104.12 AB 3005 100
Diastolic blood CG 89.00+14.36 87.71£10.32 A 1.108 307
pressure B .068 798
(mmHg) EG 82.75+10.39 83.25+10.31 A*B 350 562
Systolic blood CcG 140.00+18.69 135.57+12.68 A 008 930
pressure B 1.652 216
(mmHg) EG 138.75£15.60 137.17+18.65 A*B 497 490
A 1.509 236
Hip circumference CG 97.2042.78 96.34+3.37 - = =
(cm) EG 94.60+4.73 94.20+4.92 B 119 e
A 987 330
Waist circumference CG 73.43424.52 74.97%23.19 B 4726 039"
(cm) EG 72244856 70.6048.55" e 56 W6

Values are the means+SD, EG; exercise group, CG; control group, A; time, B; group, AXB; timexgroup, *; paired t-test, p<.05, #; two-way

repeated measures ANOVA, ##; p<.01, ###; p<.001
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Values are the means+SD, EG; exercise group, CG; control group, A; time, B; group, AxB; timexgroup, *; paired t-test, p<.05, #; two-way

repeated measures ANOVA, ##; p<.01, ##: p<.001

Grip strength
Static balance
6 minute walk

Table 5. Changes in muscle function—related variables
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