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Review on Weight Loss Interventions that Can Prevent Muscle Mass Loss in
Sarcopenic Obesity

Min-jeong Park', Young-Woo Lim'?, Eunjoo Kim'?*"

'Nubebe Obesity Research Institute, ?Nubebe Korean Medical Clinic Bundang Center

Objectives: The objective of this study was to review clinical studies conducted over the last ten years that
investigated weight or fat loss interventions that can preserve muscle or fat-free mass in Sarcopenic obesity
Methods: PubMed, Embase, Cochrane Central Register of Controlled Trials (CENTRAL), Research Information
Sharing Service (RISS) and Korea Studies Information Service (KISS) were searched for Randomized clinical trials
that had investigated all-type of interventions on the management of sarcopenic obesity from October 2013 to
September 2023.

Results: A total of 14 studies met all the inclusion criteria. Interventions that increase muscle mass while reducing
body fat at the same time included resistance training (including using elastic bands) and whole-body
electromyostimulation(WB-EMS) in exercise intervention and Hypocaloric high-protein diet in nutritional intervention,
exercise and nutritional combined intervention, and combination intervention of electrical acupuncture and amino acid
supplementation. Among them, the most positive method of changing the body composition in sarcopenic obesity was
the electric acupuncture and amino acid supplements.

Conclusion: Varying diagnostic criteria and management interventions for sarcopenic obesity in the included studies
made it hard to maintain homogeneity across the studies. Well-defined criteria for diagnostic sarcopenic obesity
should be considered. In addition, since all of the interventions examined did not show sufficient clinical
effectiveness, follow-up studies are needed to confirm effective interventions for sarcopenic obesity patients in the
future.

Key Words - Sarcopenic obesity, Resistance training, Nutrition, Electrical acupuncture
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Fig. 1. Flow chart of the literature search process
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T vl st 253 HES & Sl

H[9EY] 7|2 BMI T AAES ARSI
BMI 7|&2 HE AIA A 7]74(World Health
Organization, WHO)2] 7]291 30 kg/m® (k=3) &
£ BOolAoF Hg 7291 25 kg/m® (k=2)& A8
Py 2L AF 11“1420)0“/(1 28 kg/m 2.9_ 7|0z A
ottt 8HY] AfollA AR &S HwY Adr]E
o2 Ao 7| A= 27~35%0) oigs
et

iekeeretslo] whE g AJQl HRRY Ve
BMIZ &85t 9lon 23 kg/m® oS IAF,

_

o
B

_|01.

=

25 kg o1 MO HFSL ek AAYE
of B3] i AV QAL BE3te QY

4 olgat vigH Suelie Awde ol
BMI%} SIS o]§3to] Hgie AT A2
SuHOT THOR AL Y. Teft 2
A o] A9 AT S8 AYE At B
SHoE AP 7 AL 229 vigo] 4%
W BMITE ] Hrke AA9ee B8

2% Aoz Aud Eau A4
£ A% 0 Ao Sl 4 5i°] 93 A
NS a2 A8SHe Ae AW % 4 9
5. KWGSAH: Sl 24 witel e o
B AR AL QA v, Fo AT
LY M AAYE e TIEdE A 4
& 4771 BRF RO

-

2. 22 BHE T= I7I AL £ U= ME
22k =0y tHst D& (Table 3, Table 4)

o] =3HE ,_EE% 77 T SREo| whet
%%(k S)3k Al 28
BE3}o] Z}7} Teble 39}
Table 40 ZL3F7} A ]Hkg o] 274 Az u|@ gt
& AE5H9ch Chen(2017)'P9] =Fo] Hrjz o
AA 29 Byl AES BE ALt B =

29 1% 2AQ ey wek Bl 28%L
BET 4 U AF A% BV HeE 94 B

AZ A% SA it 2 (89)

ARG FolRt Fat oA Feo] fA4
E= 7R SAE Adstoiof qitt. ey 24
3 HI A% F17}F He AAE) d4 7ES
FA FeiAAl e Ao, YA oE FH S
M & Sl 5% ol A% A% aE B
SAE A7) ffef 2 Aol 23 ==
A AF ASHSE ERlekiE w A% A
& BT H% A7 & 5Ho|u, Gadelha(2016)",
Chen(2017)"¥, Huang(2017)'®, Sammarco(2017)"",
Yin(2023)"9] Ao 23 ZE FAolA FA
T 5% 1re] ASdT Weke Hasoich

et 2 =0 EXo B AlE T AAY
o] F4stiA FAlo] L&Fo] S7kke FAE A
Hsl7] Qloto] SA A E= iRl Hlst] 9
SHA AAES a7t vehddt sAlo] 2530l
FolsHA F71E SAES stk & 718 df
gote SAle A8 2592 971’ =2 3
A= Chen(2017)'P9] Resistance training, Aerobic
training, Combination training, Sammarco(2017)"
9] Hypocaloric high-protein diet, Nubuco(2019)*"
9] Whey proteinT} resistance training =3}
resistance training &= AT AE L85
7t =2E 204 % Chen(2017)'P2] Resistance
training, Aerobic training, combination training %
At HoA 28 Ao BUT S Eoio
Liao(2018)'"9] Elastic resistance, Kemmler(2017)*"
9] Whole-body electromyostimulation(WB-EMS)x}
oy H3A ¥y 9 od HI3A s,
Zhou(2018)™'9] AR} ofu|iAt HEA] B3 =4
7} HZE A

Chen(2017)'P9] Resistance training A= 3 2
3, & 85 AFsIeH &5 Are /MUY
ZZH(1 repetition maximum)2] 60~70%= 24 5}o]
Aottt F2 ddss &Eote Ades I
IS 7Aoo FAAORE shoulder press,

biceps curl, triceps curl, bench press, deadlifts,

oN o o
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leg swing, squats, standing row, unilateral row,
split front squats®] 107}4] 252 % 8~123] HIE
Sk 3ME AlFstglon 23wkt HUAoR B
£ 75 3l 25 Al & 602 42851310
W &5 AL 4847k Foloh o &5 T
L m)=k AX 20|55 (American college of sports
medicine)™ A Aot A ZAZ St
Aerobic training FAE &5 A= 5T
(moderately intense)2 A5t om = 23], F 8
T Alstgitt. o AA & 5~102 7F AEHA
ILA Al T 404582 AL 2508 AP}
. F2 W 299 2H0R TAARL 1 of
AEes AR 87], 75 E0&97], ¥§ =01 2
27, 2Y F 29, T 29, EFIAE 2F,
T 7], &FE, V A, @H AR, fololZE
A, ZRIE A Hu 5o T o]F 108%
e el 9 oj¢h 252 st FESHTh
Combination training2 A}7]3} resistance training
3} aerobic trainingS 2tz YFUof| 13] A A5}

%] WA resistance training A% F 4847+ 7+

= W

Ol

9 37HA] SA= 85 F EF diRA(H4 AE
g2 Aol Hlsh FoAstA AATES A4
SMM(skeletal muscle mass)¥} ASM/weight2 &7}
AR AAE2] - Combination training®] TF
£ % 2qun o $olsh Zaxzlon sMMst
ASM/weight®] -9 Al 7k 203t o= 1
o

Sammarco(2017)"” Aol AGFAIH Low-calorie
diet, 4§ B 23 J1x At 10%2 %
)9l flokE o3t 73 AS 1 kg T 1.2~1.4 g9
DulEe BEAE o) 43 42 7 AW 5 2
< HWSI F & BF 49 T AATEE fe
sl Zasidlot@zt E4 [l Hisio] 4.0%
(p<0.05), -6.6% (p<0.05)) Yok WPt FLoJA=
AAYZNA RolRt HMal7h HEEA] gttt v

=
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A ol Ha) olst
A Aol Hlsto]

ool'
e
an
9,
Y
rir
oy

ofx

2.3% Z7¥5tiTh.

Nubuco(2019)* @0 A= Resistance training
o whey protein = Y-S Byt 27-& H| W}
At} Resistance training> 5= 33] AldJstg o A
Al &=L AFE 31910 chest press, horizontal
leg press, seated row, knee extension, preacher
curl (free weights), leg curl, triceps pushdown,
seated calf raise®] 871A] €502 FLASIYct &
12% Agagon S Al Bz 2740 5
Lo Mg WY 4 Y dEE AR TEoR
gl B A sl $4 oud
(Lacprodan®, Arla Foods, Viby J, Aarhus, Jutland,
Denmark) 35 g AFsHlet. & & 2% S4 A
off Hls} AAFE&ol FofsHA F4ASHL ALSTZE
9514 Z7}5t9 21t whey protein HEgt FHojlA]
glopio] wlslel S9abl 2 XYL} ALST
wsh} Urebidel.

Liao(2018)'” @0l A= elastic band exercisext
H2T-S H| Wl 52 Teraband (Hygenic
Co., Akron, OH, USA)E ARESH A 25 =2
o]t} Borg scaleg Z&5t] 254EE A
stgoH 25 ZEE £S5 (moderate-intensity)o]
Sfgstict. Mzo] o HER BH7HAA A% 4
=5 7. F 33] § 125 B9F Algsigle
o 1089 YA L 4087t elastic band exercise
9 58 719 cool-downOC &2 I 2 J3o| JLAE]QICt
5 252E AA| 25 (seated chest press, seated
row, seated shoulder press) @ o4 <-%(knee
extension, knee flexion, hip flexion, hip extension)
o= FdSHlch 1 A% 125 & S A7 ¢l
< tiE2ol Hlste] AAEol B FofotA Aast
Ao AMIT SMI 5 9J5H] S7Fstgith

Al 2% LA %0l ajet F2 o] Holgl
1 AP 25(Resistance exercise training, RET)



T vl sty 2532 HES & e A% AT Al Ot 1E (93)

7t F2 Ay AR Hldol =20 Hks AR
7|Zsto] A 25 T Aadolu Hvto] 9l
+ d39 &% F7HE B9 &5 AR AT 4l
AF olgol Z2g & & AP kA A o
TFEME THAS Be A4 HTelA 7
Zo] &85 &5 Aotk 12y ARy Fdi=
193] 5 Ao ke 54 A1 7] W
of A2g AR 440 B &5 SAE 48T
T i 13] ¥ 71 SF(IRM)S] 80~95%0
gole 14T 250 Yasi. LdFe] AHS
IRM2] 80% o9 FAL 5= 7ol 2L &
27k Q7] dZol A9 AEst FA Sl AR
5 FEE 60~70%0] MFdl= 55 (moderate)
FEE FHA 8952 & & Stk E3F IRMY
65% F4E AY 5= AT =9 IRMY
80%9] 1A= AF 52 ABT 1T} Hwsto]
ARl A S7tekthe A 2= o]
VAP 25 AP Al FEE BEE AlFgFo] 7t
=38 AoE AlmHrh elastic band= &4 7H4
qHNE Z8 & Ath= HolA Aol ey &
& D29 47 avtes Il A &5
o &M Bzsl = o Atk

Kemmle(2017)9] gFolAl= WB-EMSS} thafal
93 AT DU 43 BERS gD vE
519ty WB-EMS+= WB-EMS #AH|(miha bodytec®,
Gersthofen, Germany)S ARE-5}o] s|HZ], AH#|, 9
gol, BE, 7k%, st FER| Ao A=
F= Aot} TR I £ 1.53] A 1657 Al
BT} 85 HzO| Fuppe} 350 ps®] YEA FHO
= 34 RS 89T 429 FAT 429 A
R8RS ok 4SS 7 A2US A8
stk 429 A 70U 4w 249l
U 258 ST A AR 43 T 14329
A 20202 HUAoR St Ty HHRe
4 Th)(Inkospor Active; Inkospor, Roth, Germany)
= 1 kg § 1.7-1.8 g9 Fo& Aokt 165 &

=

T 25 gz Hjst] el AAYE>
ZFAastal ASMM/BMIE 271619t

WB-EMS= ARt ag2oly T F317h 7]
A ¢qom Asol Agte] Sl AelA #E Tt
sto] 2Aad Eve A4 HEE =91 SRl
F2 A9 E 4 . 22y WB-EMS7F 2%
o Aol A JFE £ Fol| 23 Kemmle
(2016) A7 27 HT T o Qe AP &
St 01T A 947 Aol i,

Zhou(2018)2] AFAHE BT ofoldl B3
A 3 9 oAl 237 U5 FAE vLsts
o AX9) A9 A 45 L4, LI, ST31,
ST345 Adsiith. AEIA= $Y3t 0|20 <A
Sto] %o activationZt #o] glof (58] B4
£ Attt Mgt k. smmlolE 43
4 HE ARt A F A7) AS71(KWD-808L
Changzhou YinDi Electronic Medical Device Co.,
Ltd., Changzhou, China)& AREslo] 2087t 1t
4 5 Hz, AZAIZE 1 ms, % 1.5 mAZE A=5F3
o AleE 3900 & w4 1237 AJStit of
oAt HEAS) - 5] 28] A F 20 g2 A
ottt 10 gofl Z3HH ofm|icAl 442 L-leucine
1.7 g, L-lysine 1.3 g, L-isoleucine 1.3 g, L-valine 1.4
g, Lrthreonine 1.0 g, L-phenylalanine 2.0 g, L-methionine
1.0 g, L-tryptophan 0.3 g& EZ3I} 125 & =
T EF ARG Farh dErdAT ASMH'9|
7t LA Sl AT

Do EE B4 ojulidle] BES 2%
EL 244 vE] Slold E Shte 283 F
Aolct, B o] 3E3HE Sammarco(2017)= 1 kg
g 12~14 g %

(017 1 kg § 1.7-1.8 g S8 HHE A5
k. Sammarco(2017)9] A Fek- T4 WB-EMS
of Wt IO BE AN 28 4] §
ot WalE Uik 2y A Hlwtel Adet
Sl HHFE AASPIole okl AT 4

lo
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TP} BEstch 20ad HE e A2 98 |
ke  0.8-16 g9 Y HHE gt T o
7 2908 Te6 B SE gout oY LB Eat
B4 RO wololA Slold] B 3o

AFATFE ST 48o= 7ol Wt wt
_]

= T
A 5 g AR 24 S0 B dAdTY 4
ol o "oy Aoz Az,

Nubuco(2019)= 35 g9 74 ©@HE HFHE A
39t oJ7|olE= 3.8 g9 leucineo] EHE o] QL
th. Zhou(2018)9] ofu]iAt BZAO L 5} 3.4 g9
leucineS X351 Qlth. 3% 2 g 049 leucineO|
= Ao adHolghs A7AH| TAS FA
3 © Nubuco(2019)2+ Zhou(2018) TH#a B4
A 448 Hds) ®olch. 18y Zhou(2018)
AollA HIA T B8 AAES AAAF
O} FEAEE= 7RAAI71A] 56K 2™ Nubuco(2019)
M= AP 5 B3P A9 5HE T 5
A

Zhou(2018)9] 33} ofu|leAl HF HPFL of
2 ZAET vla A] AAHL0] 33.17%0014 27.30%
2 Zraste] 7P #igkgol FloH Ay 87k
(o]
Q.

e 71 28 AR F7t9} qdo] glom
ol A4S TRAEFHUY] Fto) ot A

0 AAEHIL ULH. ofdt F4 3] 4o
o5 249 Aa dFE ITMHCEN 25 A%
I 95 gopel kRol d Zes E =Rode 1
Aot o A9l W2 gE HokE AT
Bluste] 2y HEgAllA o anEew 3
AR AR WIkE 7= o e 7RsAel e
A= AEE

A7 SAECl LA HRE ERelAl lotA
3784 AR HFE HoFgole ol F
B3 A a3 271§ HofRQtal ¥rkele
ot opF g4 HRY] A7 V|E BEe A

¢
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