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Digital Healthcare for Frailty(Systematics Review)*

Yoo, Ha Jin** / Park, Myeong A***

This study attempted to verify whether digital healthcare is effective to prevent and improve
frailty which is highly related to the elderly's medical expenditure, as medical expenditures
increases due to an aging society, For the purpose of this study, a systematic literature review
was conducted based on digital-based intervention research papers for the prevention and
improvement of frailty, And a search was conducted after establishing key research questions
based on previous research, Among a total of 1,293 papers, 13 papers were selected through
a selection and exclusion process, And then two independent researchers independently
assessed the risk of bias and analyzed them through a consensus process, In this study digital-
based interventions included exergames, wearable devices, APP, ICT devices, VR, and remote
monitoring, And there was a difference in the effect of frailty improvement according to the type
of intervention, It was shown that digital-based interventions are significant in preventing and
improving frailty when they include or induce physical activity, and participation rates increased
during moderate-intensity activities, This result supported the previous studies which were
effective in preventing and managing frailty by using physical activity in the frailty intervention,
As a limitation of the study, there was not sufficient evidence to determine whether digital-
based interventions were more effective than existing interventions, However The research is
significant in that it suggests the possibility that elderly people who are easily marginalized in an
age of aging and digitalization, may become beneficiaries of digitalization, I hope that the results
of this study can be used as basic data for policy development related to digital healthcare for the
elderly, Although this study has the limitation of not conducting an effect analysis as a systematic

literature review, it is expected that a meta-study will be conducted as a follow-up study.,
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A (2022) Atmol WEH A AAH R ng Q7 F7lskal 9lom fejuel= 2025 &L
& Aglofl A e olFgolet, gt =219 A9, 78 8354191 Aol whall, 17482 66,342
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&, Aoll, 9, o9, 39 W APLE 55 Eolal(Fried, 2004), 2| $13(Song et al., 2011), <
o= gk v)ZIch(Chang et al., 2018), o]2|gt kedl= A7 F7tol et §43] S7kshd, HE 1L
O] wmRlof| AN WAER] =tl(HFY, 2010), o) =47F k=3ko] ARl AulZo] ol AT
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F| o= A2 19(COVID-19)= Qlal HltfH O R 7153k tAd dAA oo gt £+17F F7Fst
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HE AT AH FobE o|2x wE A% sl A= EY, A5 Als, HlolE, 2255 52 b
A" 7]e0] ARgshe Ae Witttk HAE d2Alol= o7 lat e AF =9l 7k 7l 1+ 9
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(Rockwood & Mitnitski, 2007). & 7}A] =t &Jof| = thofst 7|} =7} oy B3l A ARE-H o
FEO B mole F 7HAolA friglen GE DI Aol d, 58, 2019). k4] 5 B
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1) BMI :body mass index
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2) ADLs :activities of daily living
3) IADLs :instrumental activities of daily living
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HAE iAol Ao gy A58 oflet A4S FABHAY SX1ske A7 ek
%Jr‘ﬂg%’i ou| & ARE-E|L QITHEH Y, 2022). WHO(World Health Organization)ol] W2 T
Ao A7 NS fIRE HAIE 7159 AP 9 ARSI WEE XA AH ZofE ol T
& e—health?] 9Ju|& 2Hgste] 7S SIg AR Y, JEAls, HuolE, 2233 5 HAE 7
£9] ARE-S o]opZ|FeH(WHO, 2021). ololl FAl o=7|7] AFAE=S Akl = ul= FDACA]
+ YAE 20 W3] tisto] mutel A7 (mHealth), X 71&(1T), flolelE tluto](wearable
device), ¥ A7 (telehealth) ¥ ¥4 2] & (telemedicine), 711218} 2] & (personalized medicine)
7HA] 25ksto] AEFeH(FDA, 2021), = ellAl= A4zt AHA S8 8] A4l ICT 7]so] A2A| 019} &

H Holg 7|29 e—Health®?} ¥4 o5, u—HealthE 23§51 Smart—Health, m—Health7}#] 3
ot Folo] g o2 AAXITHEAAIZIEY, 2018).
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o] A7 = 4] ¥ HAE LA 0] BAHOo R HUEHY, S5 W A, A4 A B2k =4
AL WA, A o B A" Fol Jle, =& HAE Vs -E%—Sl—o:] L& Adsl= A= o]
Zo]A QJoh(Linn et al., 2021). Agke] 7|4 B5& A B E—furniture(Chang et al., 2013), ¢!
IR 25 (Boumans et al., 2019), gojglE tulo]A(Kim et al., 2020)2} 7] 2 A (Hernandez
et al,, 2022)5o% EREch U 4] A A 34 =75 dASHA 283 A7F A gl
o] o) W o ek 9l 2L glov k] S 9% Y-S AL BaEA] ghot AE7t of

A z7] dAlof 9JS-L Feldt 4= QI tHGallucci et al., 2021).
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MR A FRIE (714 9, 2010l A AXBHE ATSe] S whet Aasigct,

422 AN BRI Syl et PICO-SD 7128 ol8sto] FA|setse.
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= NELHE
Patient(CHAX LA ot S A 7HM0| Z2Tt 60| 04 =21
Intervention(ZXH) CIXE 7|&2 AR2St leA| ofet 2 7iM T2 28
Comparison(H| 1) 7|& SHE, HI7HY =2 Hlw 1Y
Outcomes(Zzt ) £ =7 E MEsto SHE A FHe
Time(FH 712 Mt et

Setting(ZxH ) QUHY LY A7 |URM, QUUS M2t MES 7t
SARIHY H|w UMAIR A0l S MAA 2SI TE (systematic review of RCTs)
Study Design(T7Ra) | ALY Hlw AMA[E H74{randomized controlled trials)
ek 35 E X prospective cohort study)

w39 AY 7|52 A Aol okt AAsiith A i AbE 604 ol de] k1o g AAsHS
3, 2L 7129 27 ICT(Information Communication Technology), IoT(Internet of Thing),
ojeE t]uto]A(Wearable Device), ¢15-A15(Artificial Intelligence), AlA(Sensor), 719E (Kinect),
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FoE) 91 AP Aol AAA BAT, AP mEEATE EHg

B Lo BFHAML u|to] - A NHZ el (e—Health Action Plan), 9<+2] 100K Genome =%
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fao} 67, 20209 o|F E7HE FHo] 6ACE, AlZto] A=
o, % 13709 £¥ F 107(77%)°] 20194 o] %] Z3HE|3
o}, 2% AgE 1399] #3919 XLOW = 880, A% W= 65Al0AIE 924171A] o]t}
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4) ERA: The Elderly Risk Assessment Score
5) SPPB: Short Physical Performance Battery
6) MMSE: Mini—Mental State Examination
7) MoCA: Motreal Cognitive Assessment

8) CHS: Cardiovascular Health Study

9) CS—30: 30—s Chair—Stand test
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(= 3) MY 23lo| £4
no HTK} Sl =N 712t =/ = =7}
» B0M| O|AH ERA™: 16 O|A o
2|7
1 eﬁ";ﬁg&% RCT 0G: 90(80.4+76) ohd | P | oo | 0@
. EG: 77(80.4+89) <
Mugueta 65K 0|4, Barthel: 90 Of&f
2 —Aguinaga RCT CG: 19(831+9.0) 3% SPPB | AMAY | Amol
et al.(2017) EG: 20(85.5+6.4)
" : A
Muguet et
3 —Aguinaga RCT j = 63 SPPB A Aol
et 2.(2019) CG: 19(83.3+8.8)
: EG: 20(855+6.5)
60| 0|4,
Karssemeijer X|O§ RIS MMES: 7 O] e
4 etal. RCT CG: 30(79.2+6.9) PES EFP | oAy | o2
(2019) EG: 32(79.2+6.9) ==
EG2: 30(79.2+6.9)
Santos 60| O] T4
5 ot 2l2019) RCT EG: 11(69.7+5.6) iPES TUG | AMAY | EEpE
: EG2: 9(69.1%5.0)
Lo FFI: 1-2
6 ot 2L(2019) RCT EGI: 25(84.1+55) iPES FFP | QMAIY | gt
: EG2: 27(79.6+85)
O FFI: 1-2
CG: 18(71.2+45)
Biesek EGI: 18(71.2+4,5) . ool | ot
/ et al(2021) RCT EG2: 18(71.2+4.5) K FFP A Berd
EG3: 18(712+45)
EG4: 18(712+45)
GOA| O|AF, MOCA: 25 OJAf,
Kwan ADL: 14 OJAL FFE: 1-2 N o .
8 | a0 RCT EGT: 16(71.0) x| FFP = o=
EG2: 17(71.0)
) BOA| O], M-, =8 B3
9 Rainero RCT CG: 100(73.4%6.6) o | FFP o SE
t al.(2021) y e = = ™=
etal. EG: 101(70.4+6.1)
65M| 0|4, XIeH 74z ollo] s
0] gaboe ot EGI: 9(68.6+18) whg | os | AR am
: Y EG2: 11(72.5+42) =
65M| 04
NEPIES
Liu JYK HX B3| g2 x dofzg | oo
i et al,(2021) RCT FFE 1-3 WwE PP o | B3
EGT: 18(80.4+6.8)
EG2: 22(72.1%37)

10) EEIP: Evaluative Frailty Index for Physical Activity
11) ERA: The Elderly Risk Assessment score
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60| 0|4
PEPIES
0 riwal?zg\zfi:) RCT OIX[xIO S 6% FFP VR &3
etal. EGt: 8(77.5)
EG2: 9(73.0)
65A1| Ol &t
Oba et al, ) < CS ICT ol
3 oow2) RCT Eg gél 8 | 5 | e | 2

SA7IET A HrE drde RS, 202049 o)A E3E 239 49 F 71HeR 20124 o]
A e 44 mUE s W 197, 7%)S A Qlskals 698 F 53 (83%)0] AAAY 79t SRl o
3 Balo|qleh, AREE 4] X FFP(2), CHS(1), EFIP(1) £jo] TUG(1), SPPB(2)%5°] AR5 o]
ohRh 2S5 AES ARESE 2S SIS 4= lSIh 2020 o] % EuhE 6H O] £ A9 AR
H A& AAAY, dlolelE, i, VR, ICT—device 522 20204 o]Ze] &7t &t v|aLst

= o FA7IE0] vkt HEE Hyow, ARSE k4] HEE CS-30S AR 18-S AlYjstals
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wa] o Ul A4S Sla DAY AsAle] Zeae] B4 Hiol thE ke Al ofd(E
4ok gom, B4 ERzE AAAYE), AolelE tlutolA2), APP(), 10T Hute] (), VR(), ¥

(¥ 4) Study Design and Result(Frailty)

no AR 7IE T o= Za
1 Upatising = (1) A CG:SH|
etal(2013) | ZLEZ | (2 AlLE S
\ogueta CGEH = AI94(100%)
2 —Aguinaga | A | (1) A ' T
et al.(2017) EGAMAY 4] Si5ia0%)
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CG: Control Group, EG: Experimental Group

19) QoL:Quality of Life Scale
20) HADS: Hospital Anxiety and Depression Scale
21) self-MNA: Self—Mini Nutritional Assessment

22) IPAQ: International Physical Activity Questionnaire
23) ABC: Activities—specific Balance Confidence Scale

24) MNA—SF: Mini Nutritional Assessment—Short Form
25) CES—D: Center for Epidemiological Studies Depression
26) 2MWT: 2 Minute Walk Test

27) CSEE: Chinese Self—Efficacy for Exercise Scale
28) SOLEO: standing on one leg with eyes open
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