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Characteristics and Effectiveness of Telerehabilitation Exercise
Interventions for Older Adults with Sarcopenia: A Systematic Review

Noh, Eun-Young" - Lee, Juna?
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Purpose: Sarcopenia, a progressive loss of skeletal muscle mass and function associated with aging, necessitates
proactive intervention. This systematic review investigates the characteristics and effects of telerehabilitation exercise
interventions for older adults with sarcopenia. Methods: A comprehensive search was conducted across eight databases
using predefined search terms to identify studies on telerehabilitation exercise interventions published through May 2025.
Results: A total of 3,257 articles were extracted, of which six were selected following independent screening and eligibility
assessments conducted by two reviewers. Most studies reported positive effects on objective indicators such as skeletal
muscle mass, muscle strength, and physical performance, as well as on psychosocial outcomes, including quality of life.
Key factors contributing to effective interventions included real-time interaction, individualized protocols, integration of
face-to-face education, incorporation of Al technologies, and training in technology use and safety. However, discrepancies
in intervention strategies, heterogeneity of outcomes, short intervention periods, limited follow-up, and selection biases
hinder the generalizability and validation of efficacy. Conclusion: Alongside the establishment of standardized intervention
guidelines, developing personalized interventions may enhance the effectiveness and feasibility of telerehabilitation
exercise programs, ultimately promoting physical and mental health in older adults with sarcopenia.

Key Words: Aged; Sarcopenia; Telerehabilitation; Systematic review
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2023; Liu et al., 2024; Otsuka et al., 2022; Tuan et al., 2024).
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2% - 0|Z0t
[ Identification of studies via databases and registers ]
)
- Records identified from:
o Databases (n=3,257)
§ FubMed (n=963), Bochrane Records removed before screening:
= Library (n=369), EMBASE P Duplicate records removed (n=g1. 236)
k= (n=1589), CINAHL (n=288), P 2
§ KISS (n=2), RISS (n=6), KCI
(n=4), DBpia (n=16)
—
A4
)
Records excluded based on title and abstract:
Records screened - =
—2021 »| (n=1,983)
(n= ) Reason 1 (n=290): dissertation, abstract etc.
Reason 2 (n=142): not RCT or non-RCT
Reason 3 (n=1,551): no conducting of a remote
rehabilitation exercise for older
adults with sarcopenia
=)
4= A4
8
> . ) .
5 Re_ports sought for retrieval Fu_II—text articles not retrieved
(7] (n=38) (n=1)
e e Reports excluded: (n=31)
gez%z;r)ts assessed for eligibility — Reason 1 (n=16): no remc')te. rehabilitation o
Reason 2 (n=13): uncertain if remote rehabilitation
Reason 3 (n=1): no older adults with sarcopenia
l Reason 4 (n=1): non RCTs, quasi-experimental
)
° Studies included in review
3 (n=6)
% Reports excluded by quality
£ assessment (n=6)
—

Figure 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) 2020 flow diagram (Page et al., 2021).
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Table 1. Characteristics of the Included Studies

. dSt}ldy& Partici}laan.ts & Intervention group Control group Outcomes
E€S15T1 SEIPI(® SikAE Frequency & Frequency &  Measurement Assessments &
e country  (Mean age) Methods d(lllratio);l Methods dﬁratio}rll time main results (significant*)
Heetal. RCT -Older adults  -IG1: general remote 3 sessions/week  Face-to-face 3 sessions/week -Pre: baseline Objective indicators of SA
(2024) China with SA training (40 min/session) traditional (40 min/session) -Mid: at 8 -ASMI ( 1 )*, TUGT (| )*,
-1G1:23 (72.3)  -IG2: Al-based & 12 weeks training & 12 weeks weeks 6-meter
-1G2:24 (73.7)  remote training -Post: end of Walking pace ( | )* in all
-CG: 23 (70.9) program groups
-Grip strength (no
significant)
Psychosocial variables
-SF-36 - quality of life
(1)*inall groups
Hong Non-RCT  -Elderly -Remote exercise 3 sessions/week  Exercise Maintain -Pre: baseline Objective indicators of SA
etal. South women with ~ program (30~50 restriction pre-intervention -Post:end of ~ -Body composition - fat
(2016) Korea sarcopenic -1:2 (Trainer: min/session) & lifestyle program (})* upper limb ()%,
obesity Participants) 12 weeks SMI (%) (1 )*
-IG: 9 (81.7) -Senior fitness test - arm
-CG: 9(79.7) curls ( 1)* chair stands,
2.44m up-and-go etc. (no
significant)
Lietal. RCT CAD patients -Blended approach ~ 2sessions/week  Usual care Unstructured -Pre: baseline Objective indicators of SA
(2025) Hong with SA (in-person, centre- (60 min/session) patient -Post: end of SPPB (1)*, HGS ()%,
Kong 1G:21(69.9)  based + remotely & 12 weeks education program ASMM (no significant)
‘CG:19 (68.3)  supervised home- ‘F/U:3 Psychosocial variables
based + self-practice months -MacNew-Global, PHQ-4
with telephone (no significant)
support) - Average adherence rate
-In person exercise of 94%
(small group) +
remote exercise (1:1)
Muanjai RCT -Older adults  -Home-based 6 sessions/week  General Weekly activity  -Pre: baseline Objective indicators of SA
etal. Thailand ~ with possible exercise program & 8 weeks exercise info  log booklet -Post:end of  -TUGT, VL MT, BF MT,
(2025) SA and leg provided provided program MG MT, BF FL (no
tightness -F/U:3 significant)
-1G: 15 (65.9) months “MIVCKE ( f)*
-CG: 15 (66.9)
Wei RCT -Older adults  -IG1: general remote 3 sessions/week  Face-to-face 3 sessions/week -Pre: baseline Objective indicators of SA
etal. China with SA training (40 min/session) traditional (40 min/session) -Mid: at 8 -ASMI ( 1 )*, Grip
(2025) -IG1: 25 (72.6) -IG2: Al-based & 12 weeks training & 12 weeks weeks strength ( | )*, 6-meter
-IG2:27 (71.6)  remote training -Post: end of walking speed ( | )*,
-CG: 24 (70.8) program TUGT (| )* in all groups
Psychosocial variables
-SF-36 - quality of life
(1)*in all groups
Zhang  RCT -Older adults - App-based remote 3 sessions/week  In-person 3 sessions/week -Pre: baseline Objective indicators of SA
etal. China with SA training (1 hr/session) &  rehabilitation (1 hr/session) & -Post:endof  -TSM, BFP, SMI (kg/m?),
(2025) -1G: 24 (70.5) 4 weeks 4 weeks program TUGT, 6-minute walk
-CG: 27 (69.8) test (no significant)

-Grip strength ( 1 )* BBS
(1Y% IADL (] )*inall
groups

ASMI=Appendicular Skeletal Muscle mass Index; ASMM=Appendicular Skeletal Muscle Mass; BBS=Berg Balance Scale; BF=biceps femoris; BFP=body fat
percentage; CAD=Coronary Artery Disease; CG=Control group; FL=fascicle length; HGS=handgrip strength; IG=Intervention group; MG=medial
gastrocnemius; MIVC KE=maximal isometric voluntary contraction, knee extensor; MT=muscle thickness; NI=no information; PHQ-4=Patient Health
Questionnaire 4~item; SA=sarcopenia; SAQ=Seattle Angina Questionnaire; SMI=Skeletal Muscle Index; SPPB=Short Physical Performance Battery; TSM=total
skeletal muscle mass; TUGT=Timed-Up-and-Go Test; VL=vastus lateralis.

ol 2 o2 HrtEglon, 3g 3H2 AP YA ZRE
E3 AFAIT}AFolstAU FHIL glo] G50l FFEHL
2o uEY TS BYr) o] 2 23 (He et al,, 2024; Wei
etal, 2025)2 2] v} o] et chakapot ATARe] 2740l

oA b, ) TekAe] RE BAo glom Hehatg
7H A% B BA|R A7 AT G932 018 7F5 Aol 9lo] 3
204 -2 91802 B7HE|9Ich. o] 9] 18 BH(Lietal,
20252 FARZ AR EA AR e FRF ¢, FA4E
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of bias domains

[ b4 D5

Overall

29y
Risk

ot | b2 | b3

He 2024 . . @

Li 2025 ® @ )

g Muanjai 2025 . . .
Wei 2025 ® ® ©)
Zhang 2025 . . .

Domains

D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention.

D3: Bias due to missing outcome data.
D4: Bias in measurement of the outcome.
DB5: Bias in selection of the reported result.

® @ & ©
® ® ® © @
® 6 & © @

Judgement

® Hin

- Some concerns

.Low

A. Traffic-light plot

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

25%

B. Summary plot

Figure 2. Risk of bias assessment of randomized controlled trials (McGuinness & Higgins, 2020).

247 w7FE ol thgt dAgo] glof P49t G50 PRS-
22 gotE o] HF uEH Y] YRR FriEg e,
o+2 13 (Muanjai et el., 2025)2 W2 g o 2 HA =i}

3. 2%AS YANEY 25 D2IY0| S4 U 53

1) FA =2 AT U, 71D HlE

6H O] £ BF SAYR o= dAYSS E-853en, o
Z 1¥(Lietal, 2025)2 9 SR 242 AA|E & oz}
o ¥ (in-person) BH4]-& A gHst &3 F(blended approach)
=285k, Ao AES Tl AR A7 55 A&H L
2 AR5t WS E-85tqinh 4448 $A= 63 5 29
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(Hong et al., 2016; Li et al., 2025)0f| A7t ZFARR} TAFRLS] H]
5 11 52122 PASHL, thE 3 olA= dFsHA &
Stk SAYA T 717+ 6 5 49 (He et al., 2024; Hong et al.,
2016; Li et al., 2025; Wei et al., 2025)0] 123 T2 70|30
o, 0|=4F 85 2 I3 o] Q) th(Muanjai et al., 2025;
Zhang et al., 2025). 24| Ml =2 22 33 A|4o] 61 £ 4H
(He et al., 2024; Hong et al., 2016; Wei et al., 2025; Zhang et
al,, 2025) 0.2 R E-S }R|3} 00, 714 vl et AR
HIZE 3 63](Muanjai et al., 2025)%it}. 53 (83.3%) 2] &3
oA 13] AT SAAF ATHE 40804 60&-02 A5t
9o, 13 (Muanjai et al., 2025)-2 H&35}A H13}R] 3k
t}(Table 1).

R

=



2+ A X]+= 68 5 38 (He et al., 2024; Wei et al., 2025;
Zhang et al., 2025)0f| 4| SRt} FUE 82 ZE2EIHS
St ste] qiH oz Al gt o, SAAE HE 9 7]
7h Az SAssch ol 2jo] 27 (33.3%) ] FA(Liet
al., 2025; Muanjai et al., 2025)-2 5424 &2 (usual care)E
AFeFAIL, 255 AIgHE ZF o] 18 (Hong et al., 2016)°]
Qlth(Table 1).

2) 24 T2y BTEYAY] L 2

H20 670 8 BE 54 A7 450 S
™, 0] 5 2H (He et al,, 2024; Wei et al., 2025)2 54 S+ A1 A
A 7} 24L& AAHR, 29 (Li et al., 2025; Muanjai et
al, 2025)& S F= £ 3 Al 4 2AE TS
o YA 2557 B3HE H7K5] 9, Asian Working
Group for Sarcopenia (AWGS) (Chen et al., 2020)9] Z7+4
FAA7|E0 2 F8 5= 28 (muscle mass), -3 (muscle
strength), A1A]7]%5(physical performance) &= 3 X475
S BEU AW AR SR A5 B, ] &
F(mobility)S H7}8H= Timed-Up-and-Go Test (TUGT)
= 57(83.3%)9] &3 (He et al., 2024; Hong et al., 2016;
Muanjai et al., 2025; Wei et al., 2025; Zhang et al., 2025)]| 4]
4] 74 vvielA] Z4Eem, o] 5 28(He et al,
2024; Wei et al., 2025)0| A= th 220 ol L5 T2 Te7}
Hmste] FA23 BE7 BEH §oI8 o] Ba
wh, ThE SWoIAE Sofet Wsbh UElkAl este Li S
(2025)8] ATAAE AR5 H7h2 79, BRLE, oo
A dojy7|E &43k= Short Physical Performance Battery
(SPPB) =75 &85, o3t A Qe Aoz
SR T 2 HIHEHA S| M 29 5 o (grip
strength) &2 4% (66.7%)%] =& (He et al., 2024; Li et al.,
2025; Wei et al., 2025; Zhang et al., 2025)°] 4] S E Qo
o, S EHE 7126 3H(Li et al.,, 2025; Wei et al., 2025;
Zhang etal., 2025)04 I3 G- B ek 2&Fe] Wz}
2 s9lah] 93 A Ho AK S BATFS S (Lietal,
2025; Zhang et al., 2025)3F =31 ©] 23, A|4=(index) = A4F5E
F31(He et al., 2024; Hong et al., 2016; Wei et al., 2025)0] 3
Hollon, 58 F 38 F3 oA 3 H A Ayt HuH ]
o AHEE 23 F 6H T 5HS ST AolsHAN 55
08 AWGS 2019 (Chen et al., 2020)0] 20| 2| FZ 7|4k
02 AA2F oo FA) A7E B 5 71 ¥, Muanjai
(202502 AA 7)1, 3HA] =5 2, F a4, 2 B B A

al, 20258 27427} P AT - A3 A 2w} T 2ol
AR A 2 40 A 5 Heaeld Wag 37 245
gt He 5(2024) 3 Wei 5-(2025)-2 SF-362 o] 83l A4 4] -
HAA - A48 A Z o)A 4he) ol A F FAEES 2
SF3Th Li 5(2025)2 AW RZIAE thit o2 MacNew
heart disease Health-related Quality of Life, Patient Health
Questionnaire-4 (PHQ-4) =& 83 2y E0]Z 49
A 2¢ &S5 s, A AT Fo7t Zole v

ERLFA] 929tTHTable 1).

~~

3) A4 T2 54

% 6719) B0l gt 944 57 S22 Table 29} 2},
6% % 5% (He et al,, 2024; Hong et al., 2016; Li et al., 2025;
Muanjai et al., 2025; Wei et al., 2025)2 A A|7H(real-time) &
UE " 9 v =o] 7H53 HAE 7|7 (A o) W A+
) 8L AARE 339 5l s E T o = ANt
Fom, o] F2H (He et al., 2024; Wei et al., 2025)2 213X %5
(Artificial Intelligence, Al) 7]&-& 712 2831t B,
Zhang 5(2025)2 ARtEES] o FAolHS e &
Gt et AAIRE AT A 752 ERekA| Tk HAE
7171(EFE, 2UEE)E VIR Bieta, 7es &8
T4 AU B & 5 A Sl Sl tiAARE A
A7 B310] 6H = 3H (He et al., 2024; Wei et al., 2025;
Zhang et al., 2025)0] 3.2, Hong 5(2016)-& AL2}7} 714
A EE, AEW)E AlS s

AR DRSS ALY FA o] S flEl HAE 71e
g8 oy P =218 W53 E3 0] 6H F 3H (Hong et
al., 2016; Muanjai et al., 2025; Zhang et al., 2025)0] 1 2.,

£ 282 ool thet AFol et At ehd g E
E2 o2 3t AFA tjd (face-to-face) 25132 50%(3H) <]
F3I(Li et al., 2025; Muanjai et al., 2025; Zhang et al., 2025)
oA 3 WHH, U 2] 3L v A C 20 25 A =
7HAISE A HEH 61 £ B 5 T2 IHS 7|Rke
23RS AAEIE 2 H, o] 5 5% (Heetal., 2024; Hong et
al., 2016; Li et al., 2025; Muanjai et al., 2025; Wei et al., 2025)
= AARZHH i Sy} v =) A ehs 8853l 0] 9
ofl 7§83}l (personalized) &5 A S F-&5 ZH 0] 68 F
2% (Li et al., 2025; Zhang et al., 2025), AT &85t 713 9]
A7y o EWl-S AlF 5k F ko] 23 (He et al., 2024; Wei
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Table 2. Characteristics of Telerehabilitation Intervention

Author Technological Participants' Pre-training: Intervention contents Intervention  Adverse event
(year) methods technological resources technology & exercise facilitator reporting
Heetal. -PC with webcam  -Computer at home -Tech use training: N/1, -Taichi exercise Exercise Not mentioned
(2024) -AI 3D human (usable by self or assisted by family members ~ -Real-time remote instructor
pose estimation with help) (if necessary) visual communication
model -Included only -Exercise pre-training: not -Al-guided pose
participants with a performed estimation
computer
Hong et al. -PC with webcam  -N/I -Tech use training: computer ~ -Resistance exercise Exercise Not mentioned
(2016) -PC & Internet & software instruction -Exercise education instructor
(provided by -Exercise pre-training: not with monthly nutrition
researcher) performed guidance
Lietal -VC + telephone ‘N/I -Tech use training: N/I -Individualized, Trained Adverse events
(2025) call -Exercise pre-training: (Week progressive resistance  exercise were reported
1~2) In-person rehabilitation ~ exercise coach muscle soreness
before home training -Blended approach (on, (non-serious)
offline) reported by
‘Unsupervised most
self-practice participants
(76.2%)
Muanjai etal.  -Real-time video -N/I -Tech use training: safety -Static stretching+ Research Not mentioned
(2025) calls protocols and progress eccentric exercise assistants
monitoring at home -Providing booklet
-Exercise pre-training: (Week  -Attending at least 2 lab
1) Group exercise at lab; then  sessions in 3 months
home-based training
Wei et al. -PC with webcam  -Computer at home -Tech use training: N/I, -Yi Jin Jing exercises Exercise Not mentioned
(2025) -AI 3D human (usable by self or assisted by family members ~ -Real-time visual instructor
pose estimation with help) (if necessary) communication
model -Included only -Exercise pre-training: not -Al-guided feedback
participants with a performed
computer
Zhang et al. -Mobile app on -Personal smartphone  -Tech use training: assisted -Resistance exercises Physical Not mentioned
(2025) smartphone (not (usable for following  participants with -Uploading therapist
real time) regimen) downloading and registering  personalized videos
-Included only the mobile app and protocols
participants with a -Exercise pre-training: -Reporting session
smartphone In-person rehabilitation completion
before home training
NI=No information; Tech=Technology; VC=Videoconferencing.
etal, 2025), 9FL5= —irﬂ Alset Aol 1g(Hongetal,  Fo] YT s £ M A4 E #2882 AshA] gF2 &
2016), A W53} SIS, Hoh Age SRRt Aol 11 & IS R
(Lietal, 2025), QI &2 A B E Al gl &2 7|7+t
qdedes AHYNE A=t o] 18 (Muanjai et T 9|
— =
al,, 2025), A& T3 L5 S (video) A1, TAFALL] &
5 7]122 A U3 o] 18 (Zhang etal, 2025) 0 2 kgt B ATE 27AS oS Ao B UANE L5EA
Agre Aestant. S AlgAs 257 AP 5H(@33%) e o A7A%, S R T80 Fa EIE EAS=AA A
2 7P B2 HFS XY, 0l9] 18 (Muanjai et al,  EFTEE FHFAE o ZULF w910 AZWAE 9
2025)2 A E 2AE E-Eatgch A Z2aH L G 7| ZARE AFTEAL, B
ERIZHSCZ 4 SAY SR UAE Ve B8 A AH TS A WIS AR HolA 27 T
T ATA) e B B A oK, T F I B A ERRS B9 67 £ ATATL FlF

§2] 75 4o] dAFEI AT, o] Bist &

(Lietal, 2025)®0]¢l o0, Th2
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desedz1d iR AT
B B g R o 2aad

obAlok ol X =8| gie. ol 2 A4

]:
n=
S Eo| 0}A|0}15.0~33.0%, LA ok 0}40.0%,



Rocha et al., 2022)& 1123} uf, ofA]o} &] 2| &2 23131 Kk
thoksl x| 7|dtke] d7) @ FLEITH AR BFEHL 60~
7007} 53 (83.3%), 80t 7} 138 (16.7%) 0| =t 21133} A
3] 21943} A 80A] o} 22T fr8E©] 50.0% 0] SHFR
o) w2k(Hong et al., 2016), 2118 1= 21-& v A|5}%] -2 4174
Ajgre] A4 7154 Torat B vt e,

HANE S Als S HEH T3 SHA AA7E
A3 AG 7|90 SV B S SER A= YT o] 23t
AATH 22 S22 =S 7551 5H, 259
e A RS ol FA ol =S FIAIE = QAT
Jirasakulsuk 5(2022)9] A|A|& £ &) wp=2H, AA|7E
HAANGS AFA AN H AR rEo2 A7 54
PN, AAEN S SHANE FHAN anE 1
of o3 FA ez ted 4 ok FH, E7|so W
Aol w2t AIS &85 SA71 2H 9 Aol A B =,
AT HES AASAA= A2, Adn], Az, 37t 255
o5 S oA E S ol tiAA &
Z}# 0] T =ulS A|5e 4= 9lo](Wei et al., 2025; Calabro &
Mojdehdehbaher, 2025) 3% §33 S o= &89
7HsAd 0] qict. 22Fe] g-o]gt, Su| f(Hong et al., 2016) 5
=Q19] AT717] &G0l m| A= FFa e ' otal $A A4
of Bttt FH AT = i AAAE Au A& mdl o
A3 184 S0l 71018 5 & Aol

MAE B 5288 374 Mo N EsE (ndividual-
ized) &5 ZREZS 283130, o= AFH 7N ALY
w2d A7} AR YA o)A AZF(computer-tailored health
communication)°] A& $ES A FLAIZE 4
ASS HoE AP A (Hao, Goetze, Alessa, & Hawley,
2023)2] Zafo} wiehg Polghe. o]elg & tlaA} S
715kt 7 EsHE AASA A2 84S AlAbetH, $hAl
AFT Al 7|2 /NESHE LEAEL T AFstEz
(Calabro & Mojdehdehbaher, 2025), o] & &-8-3t A4 5A)
) AL 7S HETD B Uk AR £ 1HS 2nf
EZ ojEgA o] de &3t H|AATE YFF A (asynchro-
nous telerehabilitation) & &3l AFE-ALS] A4S =o|1 A}
St AAIZEFE Aol 7Hs gt HAE 7171 AvtEES
=959 2 EEd A o= §oldt Ao = Qs
AL =729 &g 750l &7 B7Het}(Jirasakul-
suk et al., 2022). o] 2|3t Weto] | FF Ao A= A A7 L
HI S A A2 AR At S2d ol 5iA| ket S ek

3HO A H £ Bt SA A 9A 25 E=E A
HA=S F AR S a g B A =S AP, 11
(Li et al, 2025)2 FA| 5 F4H-&o] TYYES HuP o,
U A A2 B Y85 AGsHA (sdth A8 d
o AEA7E elol 1" ol AR A Aol F ok = A
S o(Cruz-Jentoft et al., 2014), 274 F 3R S-S
T2 b= A GALE] A 12012 25 7150] AstE o] ol &
A I ol A HAFolut o} 59 FAHE-E H A S = Qlck. wet
A, AT = A AAAE SA = Al o g Rt
EAAAISHL, T4 F A B AME S Harst e = &) 93
AT A AR E U 2A ARE AT 5 ofof Tt
(Gutierrez-Arias et al., 2023; Reeder, Chung, & Stevens-
Lapsley, 2016). YA 2554 ZoAE 7150] 7|43 o
2 B3 7 $-(He etal, 2024; Wei et al., 2025), 1 7}571A4]
Lol A= 72§ o 9 B 3of A H AP w5 A A5}
o= NAAA =H B-&-5h= et TS 2T 4= Qe A
AET AP QP a5 9ol e, 7] & Aol 9s38HA] b =41
O FA olB=E Al arst7] Al A E 71& E-& HES AR
of 253t o] 38 U= Atk YA 7] tigt ofsi=
= A F 9= % A&H oYy WHSH ddHe a4
7, ol= % dAFA A Al 8% 1 Ao s A8

% it

2 A7olN AES 68e) BUE TS mUL ke
2 Thore deke B8H UANE SEEAE AR 1
ATHE 24519 57 T4 20 o] AER Aolat
ool BY mEolH 2A2S Y 28 271, A7) B
A A\ E A, A0 A 2, He gehE 5o A w3t
7} ebteh o, 249 BE Wgold $AHeR golat

HaPE e A2 ohyH, G Ao At ol gt Al o] B
AE Qe TN, FF 7L A S EESE A ==
EZSTSHEZN QLS B 28 ot ok, 31
o] £ A 25FA e i 2e5A ] e A
o= Blustgl o), fofgt Aol HolX| gttt o= ¢
AN TsTAS A 255 A L FA SH WS W, 7
Zhel sdsttte He EdE SARE & vlash] Bt
© F5Y AT A AAH o= et T3 ke
ZAS 84S YExI AN 25T A= dHTA
A eeto] obd, T H G A T = U= AL =
A =92 LAt It Reeder 5(2016)2 AAIZE S 7|4k
ANES =4 A3 Bk, A714 o2 tiidAE W
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& A A =E AL, d4AEE
A efolel wnsioich. ofele ke wale
E|ofo} 3 4=7] A &R| & (manual therapies) A3 7153H|
o}, :Qlo] £5& A4 M 02 AN ES ST B2} 5
W, AR AR AREAS 27] 49§ 08T 4 Qs
713]1& Al Fstth= 733& A dth(Reeder et al., 2016). 0]31
3 Wikl A Li S(2025)9] Aol M B8 e w S o
W59 T3 14, 18311 Muanjai 5-(2025) 3 Zhang =
(2025)9] AFH e SB WS- FIHAC FAHLO R o]o]
A 7S AR

ARG £EEA ] BTE YFIHE AR AT 7ol
= Bt 2, He 5(2024)] Aol A= 7HAE 54
4*(Appendicular Skeletal Muscle Index, ASMI), TUGT, 2
M_E /\1‘94 2] o] %-XH _ﬁ‘_jq_E_ ?:}Z_g-]_o:] n Q_]»E:LQ_ o 94’3]‘ H
3= e R] 9k9ke Wk, Zhang £(2025)9] QLo A= =
A 5 o] ok el o] PAE T, TR AL BAROR §
o)} Wig}2 10| eFgtrh. AWGS 2019 (Chen et al., 2020)
a 2 83 Yeple A B0 B0 AT

2 At Ren, 2 478 543 At 3
S 2H, ATE FAY ARE A5
St AH] 20 A4S =Y B ar) )tk E3h AWGS 2019
(Chen etal,, 2020)= Z7hAZ A} ©) A7} 7} A] AT 2
E2 ofjet i) A& BP0 A XS W) Hases
Aeha glont, olo] s A7 68 3 wo] T
TREE A 7% elw S22, A8lH T (Linetal,
2024)7} 22 N A3 715 Aale} Belo] 900, 4kl
Aol £ A &L vty BE1H Hl QLo (Beaudart et
al,, 2023), YZAAE $5ZA AT A o|E Folst = Q=

FHH AR EH) SRS FES| I A U AR
AREHY 9AAS 255 B = A, & 2, FAF -
AFE A A% S A AP E 4 Qe A A ES ZE)
of o5 A gttt

LTS =3k I E T A 0]&% Aol A A7) A

AN 2] wEo] a7 =Y, A TR F FHRAEA

AJ§t A7 61 23 o]} Li ?(2025)4 ATAA = A
A3 ANAHNE A #27} FA2AP A= BT AAEH AT,
Muanjai 5(2025)2] AtollA= G5 AE7F T2 2A o)A
=oAL E ATt o= &2 A7 dFe= 5
23t} Cruz-Jentoft 5(2014)2] A A& EH 2o ZFHE
7708 SA A= Bt 10370 (H 91 3~1870E)oll A A 4=

& ¥k, Li 5(2025)9] FA+ 1255, Muanjai 5(2025)2 85
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of Bafs}sich. b ohie} Li 5(2025)& Egts}e] 2 Ao
A AAE 4¥o] BHe nE 12F ZXE AXFHL

Zhang 5-(2025)2 452 714 22 A 7|7+ BTk
old], dAN LS FAZ FZ3HH LA ZREZ T
A, BP0 2 gato] F2H e 9] WSS fEd

T e dze 18 2art ok
379 ZANAME FA +de A8 283 HAE 71719

Bg ol 9 8 522 A ARV E0 R AR,
o]_‘:_ I:H/R]-x]. :F_H_Q] Ei:]iﬂLQ- o ‘Q‘B‘]—Oq %H}ﬁ]— 7]-‘:%—1 oﬂ X]—oH_Q_
Q102 g3k olefe /|2 U £9AZY HolB A
SHgro = Eio] hEAL oFEhAZ 4 Gk FF AT A,
choRet 3] th Aol A TXE 71718 Ag sk, AR A
ATGE USR5, T 71l et 4T 28 5
§%0] A7 B =S A4 S Alofshis Aol &
S,

£ AT AR RA, B2 EE Foi2 A4E A7w
2 DAFte] T2 Aol A4 H Ee Al H gt e elof2
A8 B P EST, THS AR B 27
52 opalob | olehs H& W =0T Wast ek
1% fdﬂ6ﬁ<iwﬁﬁ°HLﬂ% S]]
e k54
o) Siek 7347 sl B AT 25 AR FAR
A7 2WFFSASH 02 FA5, 314 A AA Y 29

l
&
<
=~
Hm
rht
()Y
)
°1N
rh

ﬂqﬂzdﬂmawﬂﬂw—
Q13 YA LFEAE FA
23 4 AT 5= %’2’5‘] kAl Qe AAKEET
2000 X ] 202137}4], ek 20'd Z_l— HRE 20AF ol b
4 255 A AT o 1280 LA CHs Yk ] st
H (Cruz-Jentoft et al., 2014; Li et al., 2023), J 27| & 0| L} AL
A o] T Au| A9} T2 8 ek 225k Qloky Bk
o 4= Qlth. o= S A T oA H Lozt A LS
AT Rl i H2AE Bl Ho= 7|3 Aoz 7t
ot 2 9= 2S5 2 i AAAE 5 FA ol et
ol EoHA AL e 2 YoM I 532 245, $e 2
RS A AISHRATHE HollA A4 747} Qiot

2 ATE 274F o h] 44T 253 B
AAZ o T DAY A, ATEY FHSH, E3h, A



2 F4H 02 BAseth 44N £ EAE 24T 2
2, A7) %58 TR AT A e} ho] A 5] AleatalA
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AA T2 w7 24 TRE 93 9 abz e,
ohel B4 S QF e AT ol WA, B FA 717 &
Az} ), AR B 58 Al At bs AT
ATHY BBl TR 28T b T AN
239 57 ZRE T el 47|14 K3 P5L P A
A A7 A} Bashel, AAA - A8)A] SR whlE 2T
2 2 58 EIHL A Y 2045l et
3 A vHAE ) e sojof gk & A7
sho} 7| eue® 27kas ol A AT L5EA o
3 ghilo] RS T g A-el A, HAl A7 AL AA A
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Appendix 1. Search Strategies of Each Database

Database Search queries Results

PubMed #1 ((((((Aged[MeSH Terms]) OR (aged|[Title/ Abstract])) OR (aging[Title/ Abstract])) OR (ageing[Title/ Abstract])) OR (elder* 4,613,857
[Title/ Abstract])) OR (geriatric*[Title/ Abstract])) OR (senior*[Title/ Abstract])) OR (older adult*[Title/ Abstract])) OR (older
people* [Title/ Abstract])) OR (older person*[Title/ Abstract])

#2 ((Sarcopenia[MeSH Terms]) OR (sarcopen*[Title/ Abstract])) OR (sarcopaen*[Title/ Abstract]) 23,584

#3 ((((((Telerehabilitation[MeSH Terms]) OR (Videoconferencing[MeSH Terms])) OR (Smartphone[MeSH Terms])) OR (Computer 147,794
Communication Networks[MeSH Terms])) OR (Mobile Applications[]MeSH Terms])) OR (Home Care Services,
Hospital-Based[MeSH Terms])) OR (Home Health Nursing[MeSH Terms])

#4 (((CCCCCC((telerehabilit*[ Title/ Abstract]) OR (tele-rehabilit*[Title/ Abstract])) OR (video call*[Title/ Abstract])) OR 731,664
(video-call*[Title/ Abstract])) OR (video based*[Title/ Abstract])) OR (video-based*[Title/ Abstract])) OR (videoconferenc*
[Title/ Abstract])) OR (video conferenc*[Title/ Abstract])) OR (video-conferenc*[Title/ Abstract])) OR
(videophone*[Title/ Abstract])) OR (iPAD|[Title/ Abstract])) OR (tablet computer[Title/ Abstract])) OR (facetime[Title/ Abstract]))
OR (WhatsApp[Title/ Abstract])) OR (skype[Title/ Abstract])) OR (viber[Title/ Abstract])) OR (google hangouts[Title/ Abstract]))
OR (zoom|[Title/ Abstract])) OR (webex|Title/ Abstract])) OR (home*[Title/ Abstract])

#5 #3 OR #4 867,389
#6 #1 AND #2 AND #5 986
#7("2000/01/01"[Date - Publication] : "3000"[Date - Publication]) 25,248,253
#8 #6 and #7 983
Cochrane Library ~ #1 MeSH descriptor: [Aged] explode all trees 278,344
#2 (aged OR aging OR ageing OR elder* OR geriatric* OR senior* OR older adult* OR older people* OR older person*):ti,ab,kw 771,367
#3 #1 OR #2 729,675
#4 MeSH descriptor: [Sarcopenia] explode all trees 1,016
#5 (sarcopen* OR sarcopaen®):ti,ab,kw 3.006
#6 #4 OR #5 3,006
#7 MeSH descriptor: [Telerehabilitation] explode all trees 402
#8 MeSH descriptor: [Videoconferencing] explode all trees 363
#9 MeSH descriptor: [Smartphone] explode all trees 1,252
#10 MeSH descriptor: [Computer Communication Networks] explode all trees 6,830
#11 MeSH descriptor: [Mobile Applications] explode all trees 2,352
#12 MeSH descriptor: [Home Care Services, Hospital-Based] explode all trees 278
#13 MeSH descriptor: [Home Health Nursing] in all MeSH products 10
#14 #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 10,572
#15 (telerehabilit* OR tele-rehabilit* OR video call* OR video-call* OR video based*):ti,ab,kw 13,087
#16 (video-based* OR videoconferenc* OR video conferenc* OR video-conferenc* OR videophone*):ti,ab,kw 6,228
#17 (ipad OR tablet computer OR facetime OR WhatsApp OR skype):ti,ab,kw 3,976
#18 (viber OR google hangouts OR zoom OR webex OR home*):ti,abkw 84,529
#19 #14 OR #15 OR #16 OR #17 OR #18 107,679
#20 #3 AND #6 AND #19 370
#21 #3 AND #6 AND #19 with Publication Year from 2000 to 2025, in Trials 369
EMBASE #1 'aged'/exp 4,324,142

#2 'aged':ab,kw,ti OR 'aging'"ab,kw,ti OR 'ageing':ab,kw,ti OR 'elder*':ab,kw,ti OR 'geriatric*":ab,kw,ti OR 'senior*':ab,kw,ti OR 'older 2,092,073
adult*:ab,kw,ti OR 'older people*':ab,kw,ti OR 'older person*':ab,kw,ti

#3 #1 OR #2 5,552,664
#4 'telerehabilitation'/exp 4,093
#5 'videoconferencing'/exp 11,763
#6 'smartphone'/exp 36,656
#7 'computer network'/exp 15,712
#8 'mobile application'/exp 33,962
#9 'home care'/exp 99,462
#10 #4 OR #5 OR #6 OR #7 OR #8 OR #9 189,434

#11 'telerehabilit*:ab,kw,ti OR 'tele-rehabilit*:ab,kw,ti OR 'video call*:ab,kw,ti OR 'video-call*":ab,kw,ti OR 'video based*:ab,kw,ti OR 1,003,549
'video-based*':ab,kw,ti OR 'videoconferenc*:ab,kw,ti OR 'video conferenc*:ab,kw,ti OR 'video-conferenc*:ab,kw,ti OR
'videophone*':ab,kw, ti OR 'iPAD":ab,kw,ti OR 'tablet computer':ab,kw,ti OR 'facetime':ab,kw,ti OR 'WhatsApp':ab,kw,ti OR
'skype':ab,kw,ti OR 'viber":ab,kw,ti OR 'google hangouts':ab,kw,ti OR 'zoom':ab,kw,ti OR 'webex'":ab,kw,ti OR 'home*":ab,kw,ti OR

#12 #10 OR #11 1,103,250
#13 'sarcopenia'/ exp 28,801
#14 'sarcopen*':ab,kw, ti OR 'sarcopaen':ab,kw,ti 33,865
#15 #13 OR #14 37,797
#16 #3 AND #12 AND #15 1,594
#17 #3 AND #12 AND #15 AND [2000~2025]/ py 1,589
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Appendix 1. Search Strategies of Each Database (Continued)

Database

Search queries

Results

CINAHL

KISS

RISS

KCI

DBpia

#1 MH aged OR XB aged OR XB aging OR XB ageing OR XB elder* OR XB geriatric* OR XB senior* OR XB older adult* OR XB older 1,256,489

people* OR XB older person*
#2 MH sarcopenia OR XB sarcopen* OR XB sarcopaen*

8,394

#3 MH Telerehabilitation OR MH videoconferencing OR MH smartphone OR MH computer communication OR MH mobile 31,723

applications OR MH home care services OR MH home health nursing

#4 XB telerehabilit* OR XB tele-rehabilit* OR XB video call* OR XB video-call* OR XB video based* OR XB video-based* OR XB 243,111
videoconferenc* OR XB video conferenc* OR XB video-conferenc* OR XB videophone* OR XB iPAD OR XB tablet computer OR
XB facetime OR XB WhatsApp OR XB skype OR XB viber OR XB google hangouts OR XB zoom OR XB webex OR XB home*

#5 #3 OR #4

#6 #1 AND #2 AND #5

#7 #6; Publication Date:20000101~20250525

#1 ="1-9]" and 2Z="ZZ4" and HA="¢4"

#2 ="1-9]" and 2Z="Z&" and AA|="HZ"

#3 ="1-0]" and Z2E="22" and AH|="A0}lE"

#4 ="1-0]" and Z2&="Z1"and AH="Y"

#528="129]" and 28="28" and HA ="} F 0| 4"

#6 R #2 OR #3 OR #4 OR #5

#1 -9 < AND > 2 E: 2714 < AND > A H|: ¢ 2

#2 -9l < AND > 2 E: 28 < AND > A X|: ¢ 2

#3 : 19 < AND > 2 E: 28 < AND > AA|: A0lE

#4 221 Q< AND > 22: 28 < AND > A A|: ¢4

#5 2E2: 191 < AND > 22: 28 < AND > AH|:0] Zg|A o] A
#6 #1 OR #2 OR #3 OR #4 OR #5

#1 AB: (i=¢l) AND AB: (27+4) AND KEYALL: (%2)

#2 AB: (:=¢]) AND AB: (Z%) AND KEYALL: (92)

#3 KEYALL: (:=2]) AND KEYALL: (%) AND KEYALL: (AR}[E)
#4 KEYALL: (3=¢1) AND KEYALL: (%) AND KEYALL: (%)
#5 KEYALL: (3=¢1) AND KEYALL: (%) AND KEYALL: (}Z&]7]0]4)
#6 #1 OR #2 OR #3 OR #4 OR #5

#1 A =1=2] AND HA|=Z72 AND HA|=92

#2 A =1=¢1 AND HA=2& AND ZA|=94

#3 =121 AND AA|=5 AND AA|=A0tE

#4 A =121 AND FA|=5 AND HA|=34

#5 A A==l AND =% AND HA|=0]Ze]A o] A

#6 #1 OR #2 OR #3 OR #4 OR #5

PP b

b
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=
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