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Abstract

Purpose : This study was conducted to compare two non-face-to-face exercise interventions depending on whether mobile
applications and wearable exercise aids are used to find out which interventions are more effective in improving senile sarcopenia.
Ultimately, it was conducted to provide basic data for developing non-face-to-face intervention methods to improve sarcopenia.

Method : In this study, 18 elderly sarcopenia and possible sarcopenia aged 65 or older were randomly assigned to the digital
and self-exercise intervention groups. The digital exercise intervention group performed eight exercise programs with mobile
applications and wearable exercise aids to record and manage the elderly performing the programs in real time. And the self-exercise
intervention group performed the same program on its own as implemented in the digital exercise group. The intervention was
applied for 8 weeks, and before and after the intervention, sarcopenia evaluation and physical function evaluation were performed.

Results : In the digital exercise intervention group, arm muscle mass, skeletal muscle index, SPPB, STSTS, and BBS were
improved, and in the self-exercise intervention group, grip strength, SPPB, STSTS, and BBS were improved.

Conclusion : It was confirmed that both groups are effective in improving physical performance and physical function, the digital
exercise intervention is effective in improving muscle mass and self-exercise intervention is effective in improving muscle strength.
Therefore, this study proposes to apply intervention methods separately according to the indicators to improve and prevent
sarcopenia, and also simplify the instructions of applications used to improve sarcopenia and to create an environment where users
can be trained regularly on how to use it. And, In the future, studies for the development of devices to be designed to help
non-face-to-face exercise interventions or studies on the differences between face-to-face and non-face-to-face exercise interventions

should be conducted in terms of the effect of improving sarcopenia.
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Statistical Analysis

Fig 1. A study design
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Table 2. Exercise program

Week Types and methods of exercise
Bridge exercise
1. Lie comfortably on the floor and keep your back close to the floor.
Week 1 2. Bend both legs and support the ground well with the soles of your feet.
3. Lift your hips while applying strength to your abdomen, buttocks, and thighs.
4. Hold for 10 to 15 seconds, then lower your hips again.
Quadruped position exercise
1. While lying down and lying down, place your palms and knees on the floor and make it into a quadruped
Week 2 position.
2. Raise one hand in the quadruped position and extend it forward.
3. Balance the body so that it does not lean to both sides, perform the movement, and lower the arm again.
Seated knee up
1. Sit comfortably with your legs straight on the floor.
Week 3 2. Keep your hands behind your hips and support them.
3. Lift both legs slightly in a position where both knees are slightly bent.
4. Pull both legs proximally while applying strength to the abdomen.
5. Hold for 2-3 seconds and slowly lower your legs.
Lifting your hip in a prone lying position
1. Lying prone in a comfortable position.
Week 4 2. Both hands can be placed under the forehead or next to the body.
3. With your legs stretched comfortably straight, lift one leg while applying strength to your waist and hips.
4. Repeat lifting and lowering, taking care not to bend the knee or turn the trunk.
Wall push-up
1. Stand straight against the wall.
Week 5 2. Spread your legs and hands shoulder width apart and touch the wall.
3. Take a step or two back and take a posture.
4. Apply strength to both shoulders and arms and slowly bend your elbows.
5. Slowly go down to the extent possible, then come up to the original position with pressure on the palm.
Core exercises in knee standing
1. In a kneeling position, take your hip off your heels and sit in a half-knee position.
Week 6 2. Stretch your arms forward in a upright position.
3. Move slowly the body back.
4. It is important to move so that the hip does not fall out, and it is repeated.
5. Exercise so that your posture is straight from your knees to shoulders.
Moving weight from side to side
1. In the upright position, spread your legs wider than your shoulders.
Week 7 2. Be careful not to bend your waist forward or backward and move your weight to one leg.
3. The knee of the leg loaded with weight is slightly bent and held out.
4. Hold it for 2-3 seconds and return to its original position.
Superman position
1. Lie down in a comfortable position.
2. Stretch both arms and legs.
Week 8 3. Apply strength to the whole body and lift both arms and legs at the same time so that they can fall off the

ground.
4. Be careful not to separate your arms and legs from your torso holding it for five seconds, and then return to
its original position.
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Table 3. Comparison of differences muscle mass, muscle strength, and physical performance pre— and

post— intervention within the groups (n= 18)
Pre Post zZ P

ASS DG 15.78+2.99 15.72+43.03 -77 441

(ke) SG 15.31+2.72 14.97+2.69 2.19 028

AMM DG 3.76+.82 3.83+.77 -1.36 172

T (ke) SG 3.81+.67 3.65+.66 -1.83 066
LMM DG 12.01+2.26 11.89+2.31 -1.24 213

(ke) SG 11.49+2.10 11.31+2.08 -1.59 110

SMI DG 6.24+.73 6.25+.77 -14 888

(ke/m) SG 6.05+.60 5.91+.60 231 021

MS GS DG 24.11+8.38 21.22+6.06 -2.49 013
(ke) SG 21.40+7.64 21.41+8.12 -29 767

SPPB DG 10.88+.92 11.11+1.05 -.64 516

(score) SG 9.88+2.31 10.33+1.41 -42 671

op STSTS DG 10.76+2.35 10.58+2.95 -.53 594
() SG 16.23+16.85 10.16+1.79 -1.12 260

WS DG 4.49+.65 4.60+.57 -.53 .594

(nv/s) SG 4.93+.83 4.96=.79 .00 1.000

DG; digital exercise intervention group, SG; self-exercise intervention group, MM; muscle mass, ASS; appendicular skeletal muscle mass,
AMM; arm muscle mass, LMM; leg muscle, scale, SMI; skeletal muscle index, MS; muscular strength, GS; grip strength, PP; physical
performance, SPPB; short physical performance battery, STSTS; 5 times sit to stand, WS; walking speed

Table 4. Comparison of differences muscle mass, muscle strength, and physical performance pre— and

post— intervention between the groups (n= 18)
Pre Post Z D
DG 15.7842.99 15.7243.03
ASS 11.32 185
(kg) SG 15.31+2.72 14.97+2.69
DG 3.76+.82 3.83+.77
AMM 2.74 .006
o (ke) SG 3.81+.67 3.65+.66
LMM DG 12.0142.26 11.8942.31
-30 757
(kg) SG 11.4942.10 11.3122.08
DG 6.24+.73 6.25+.77
kSMIZ 212 034
(kg/n0’) SG 6.05+.60 5.91+.60
GS DG 24.11+8.38 21.2246.06
MS 2.07 038
(kg) SG 21.40+7.64 21.4148.12
DG 10.88+.92 11.111.05
SPPB 04 964
(score) SG 9.88+2.31 10.33+1.41
DG 10.76+2.35 10.58+2.95
PP STSTS 48 627
(s SG 16.23£16.85 10.16=1.79
DG 4.49+.65 4.60+.57
WS -.66 508
(m/s) SG 4.93+.83 4.96%.79

DG; digital exercise intervention group, SG; self-exercise intervention group, MM; muscle mass, ASS; appendicular skeletal muscle mass,
AMM; arm muscle mass, LMM; leg muscle, scale, SMI; skeletal muscle index, MS; muscular strength, GS; grip strength, PP; physical
performance, SPPB; short physical performance battery, STSTS; 5 times sit to stand, WS; walking speed
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HAE &5 253 W &5 15 7 Jde] A
52| BBS score®] ztolE dolr 7] 93] Wilcoxon’s
signed-ranks testE A] 33} T} BBS scoret™ A Y %
IaFNA FA A 52.66+2.82, T A - 53.88+2.42% L}E}
WL, o= AT ® Folgk Ato]7h {1 tHp>.05).
u

NE &5 AFodAs A d 48.88+£594, TA

H

o

52.88+1.76.0.% LJER AL, o] 7
o7} A TH(p<.05)(Table 5).

gAg 5 153 e &5 159 BBS scored] A
o]5 Hl&}l7] 9]3] Mann Whitney-U A4S Al e§3}3d
T} BBS scoret= EAISHA O & {rolgk Alol7t glolth
(p>.05)(Table 6).

ok
rot

2 fold 2

Table 5. Comparison of BBS score pre— and post— intervention within the group

Pre Post zZ p
DG 52.66+2.82 53.88+2.42 -1.55 121
BBS
(score) SG 48.88+5.94 52.88+1.76 201 044

BBS score; Berg balance scale score, DG; digital exercise intervention group, SG; self-exercise intervention group

Table 6. Comparison of BBS score pre— and post— intervention between the group

Pre Post Z P
BBS DG 52.66+2.82 53.8842.42
137 168
(score) SG 48.88+5.94 52.88+1.76

BBS score; Berg balance scale score, DG; digital exercise intervention group, SG; self-exercise intervention group
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