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Impact of Wearing Functional Supporters that Prevent Seniors from Falling
on Muscle Function, Sense of Balance, and Overcoming Fatigue
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Abstract: Loss of leg muscle and muscle weakness, which are caused by aging, affect muscle function and sense of bal-
ance. As a way of preventing seniors from falling, we developed the idea of wearing functional supporters based on grad-
uated compression technique and in the form of a taping supporter. Their impact on power, sense of balance, overcoming
fatigue, and subjective wearing sensation was investigated. The following results were obtained. After wearing functional
compression supporters, body temperature increased from 24.5 + 0.5°C to 26.3 + 0.6°C. Calf size, which assesses the
level of edema, decreased from 26.1 + 1.8cm to 25.7 + 1.8cm. The result of dynamic balance test, which helps estimate
the fall prevention effect, increased from 6.4 + 0.9sec to 7.1 = 0.6sec. Lactate level, which indicates the level of fatigue,
decreased from 8.1 = 0.6mmol/L to 7.3 + 0.8mmol/L. Standing long jump record, which assesses power, increased from
110.1 + 3.1cm to 112.0 + 2.8cm. Standing on one leg with eyes closed, which assesses sense of balance, increased from
4.2 + 1.1sec to 6.5 = 0.8sec. Ankle angle, which assesses joint stability, increased from 75.3 + 4.0° to 80.1 = 1.7°. In
metabolism and physical performance testing, which assesses keep, the score increased from 26.3 + 1.7 to 28.8 + 1.2.
Muscle supporting score, which assesses joint stability, increased from 7.3 + 0.6 to 7.8 + 0.4. In the category of body
type, which assesses wearing sensation and body shaping function, the score increased from 5.7 + 1.4 to 6.4 = 1.2

Key words: compression supporter (Z¥HH =), falling-preventive (53}, edema (5%, joint stability (& SH)
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2017). ]9t 72+ o5& fEra e PAES ol 5o AE
AA A% o3} X8 ¢

o]otq ;G/\]- /ng/\g S
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H 259 758 5o 9GS sk _347} ?\lﬁ‘r(Um et
al,, 2015).

Jung et al.2017)%] Al WEH, A =51 28

T =Rl9] =8t Y=E F71H o grlelol sk, olE 3l
A ARE Algstar 2480 k. B el 4A 4
€8 < Sle w3 wE 2HAE =S vashs AHAY
3 e8kE d5sks EA A (marker) 8- F3 =ske] #
S 4 #EsH MHESAo] e Ao® Fr(Johnson,
2006). =3jel] whe Ak Ao} Wk, 227, 791

4, 884 2558 24 w8 oS B4 8 5 ok

S A 54 A
Qle}. olgfd 7w Hlolele
&2 (activities of daily living)oll5E G, AA5H,
o A3, AFE A5S 9l 83 ErEE AlQkE
2AtH(Jung et al., 2017).
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(copper) EWAL 58 &8I ELAANE ARSI o) B
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2.1, i ARR}

& AT SAel AFse Alyo] 129 ti
HAAEE b7 Wit 8AIZF 3082 GRS Skob 273
= A3} dERARETE 254Y 729)02 A
(594 4.54)elth. tidAl= Aol gRld A=, A+
7‘40:] Al Aol A "rsﬂqj- D 9 2= AERRAE 2ZAAE

o TR, T AAE

3 5o elo] Q= 39 Aslek & 9ge] Al Folsh
Het, AT AT BEL A A A FoAE A
A7 #E AEA S} HAF 2 (informed consent)E 2 T
Aol Fofshe= sidle. thdate] AA14 542 Table 13%
2}

22. &8 =7 WY

2.2.1. AA+A

AA TS F4317] 9131 InBody 720(Biospace, Korea)s
AREsld 257, AR ES S8 AT AFAI(CAS,
Korea)i kg D= ZA3IAAL, A1 A7 (Takei, Japan)

E AHESl] & FRAE el ERAIF| AL HElE g sie]
AZ3Th AR 7L ADFAFBMI, kg/m)E =5}
At

2.2.2. 71557 Hfunctional movement screen: FMS)

AT Z8 F FMS Brtelle vt 22 A 244
o] =318 ¥x3sIAh O 2=FE(overhead squat), @ I &

7](one leg stand), @ TA](lunge), @ & 715 (ankle-joint
rotation mobility), ® T} 42 E7](active straight-leg raise),
® = 37](knee extention) X @ 3 YA (rotary stability)
o] 7} 22 T WHe T Aue #aAs oy ujet
2~33] P EATKSipe et al., 2019). FMS H7k= A1z 7]

Table 1. Physical characteristics of study subjects (M+SD)
Variable n=9

Age 59.4+45

Weight(Kg) 585+9.0
Height(Cm) 156.3+ 8.0

Body mass(kg/mni) 237+3.6
Muscle mass(Kg) 23.6+2.0

Body fat(%) 332443




158 oFaro 7] 8)3] <] A)247 A1E, 20224

Foll 7zxsle] 243 AEI 28l FUE AF FEE 09
9] oM A= APt B o5 JAH@A £49)s B
ol A7lAR= 08900 E 5H o7 Hoky ABe faPos
B %% dEe] BAER 2 A= oS Wtk 7t
P2 G FrPE9) 09~98 F F FMS FASE 77IA AA &
Q) o dist Ao 3 0~638 22 ARSIt

223, Y-+FE2~E(Y-balance test)

FMS HIZE 7SS Sy SRS 8 7F 7t Aol
o 3~5%2] &2 A7k A 4R YA HHAES $851
o FTREL HIZEA] YHFHEE J|Ed st A%
HRE B3l MM A wiA W] LTSl g
= A4 iR YAPEIEES Faeia, A Y3
2E A 245 S8 24 iakls bt 2 22 ARl 44

Azle 22 tele] 2gH FHoM Y 8B5S
4 e AT AR A WA driete] ek B
< 7153t o] W o= 7h tEle] sl 33 vHg SAsk
o o H, d H SR =g Ae 7 ARE vl Aol v
F ol 100& 3t A5t} aFthBeach et al., 2014).

224, @3 B ZVC 7% H % (foot and ankle ability measure:
FAAM)

=W thbllA e FAAMY Hae T, UE 2
W 22 F3o] e AAA 715 Hals Hrtshr] sl
AAE el AA] R ALo|ti(Christopher R Carcia et al,
2008). FAAME &gt 344 54 =72 YF=HIh 4
7w E AN e R MAwE vl 43
Wy 9= g Zhes AuAE =39t AREEH )
oF = AL A7) HEvke] sl Sk 7153

2.2.5. A =7 (Tape measurement)

SR HES RIsk] S Folg] el /P FAL £
WS Fgs5tt. 4L 715 AxE 2AE A 2E &
o] FHE 7ISste HHoR Fditt. 4= 150 em
Hoechst massiit(made in Germany)S AFS-3IT}.

2.2.6. 32k ZA(lactic acid measurement)

7157 M2 2§ H3 2Agst JHE 722 3087 74
S A3 T 25 A A BAYeR 7, Elo|mdofx] A
ARE 5%2 6km/h 10027 7] F Y F 158 Auke Al
HolM FAYO R g5t

2.2.7. A% H3}(static posture assessment)
LA 2MAZ M A BA ukE AR A
2ho|tHIA (LIDAR sensor)’t 428 7hH|2t2 Fdg A

Fig. 1. Functional supporter.

A 1,000 X 1,000 A2 2FFPS w) AA # $ A, s
TFIEE 23l A&7 28 108 oz Hrsii.

22.8 715 9t A1EE (compression stocking)

£ Aol AR fhE M EEE AlYe] HEASE F
= T U FEoe U8 A9 9AIRE A 9HEh20 mmhg
olsho® Axd AFow Fok] i o a3E 7]
Qe WEAM S7lZo] YAk Aol Foke] SIF-E7HA]
g x| Heold a3E Histe] HIAY AxgHoeE Al
st ol# g T2 FHUE FRt thle] 29 FHERT
Aol = e FH] fgtelth drbyo® 20~
30mmHge] 4L 7heke os8 i S A @4
ol &7t el PE5Eo] ArkDo & Kim, 2017).

2 AFolxe dAeMle] wiitEe FEaAZE SE W
AE FEEHALS} ZolAEE sl o5 9.2 mmHg,
ARZZ 29 o8 7.1 mmHge FHthskw A =3)8k
T4 719 FORTIUMOA A& TH2020 compression sup-
porter-HF22, 1Y jik)(Fig. 1).

2.3 A7 ol LiE

58 it FES FHske 7158 AEE AE A §
o] ¥y &4 H2ES AT A7l ARE 7154 A
ZEE APAT Jeon et al.(2020)2] AREA} AE QR A
XA aLst] FolE] MEH gYor AFEJLL, Fot
2 FElE 2Est "Hold Et e ¥ BYoE xdd
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2 AFoA S = 32 SPSS PC+ for Windows
(version 22.0)5 o]&3le] BE WSl HF(mean: M)y} ¥
HA}(standard deviation: SD)E TF3FRT) 2+ ¥l Aol
FERE ¢ 75 (paired t-test)S F31] Zo|HS5S AAEIN L

o, FAEA Y] FolaE Wele 052 AAsiit

oL,
i
®
r O
lo,
td

3.8 I
= Aol 54T A7 Agek FHE A8t #3

Ade v A

31 w2
7154 st A2 #E A3 AlLe] Wske Table 2,
Fig. 29} 2tk AP 245+ 0.5°CoIA] 263+ 0.6°CE 2817l

Table 2. Comparison of body temperature before and after wearing

Z7189eHp < .001).

3.2. Bof2| =3

7154 et A x2E 2Hg A3 Fole] Ed9] WslE Table 3
I e} AR 260+ 1.8cmollA 257+ 1.8 cmE 254l 7
23ATHp <.001).

3.3 SHEHsY

7154 4aF MxE 28 M5 SAFE ] MslE Table
4, Fig. 3% 72t} AP 64+ 099014 7.1+0.622 o8 &
718 EHp < .05).

34. MM OEE #5}

7154 u NEEH 28 AS wzxo] W= Table 5,
Fig. 49} 22tk AP 8.1+0.60014 73+08% frelabA 743t
Ark(p <.001).

35. M st
7154 et M)

DY

F -3 Ao Wsh=s Table 63 7

Table 3. Comparison of calf circumference before and after wearing

functional compression supporter M=£SD)
Variable Pre Post p
Calf circumference (cm) 26.1+1.8 257+1.8 .000%**

Hixp < 001

Table 4. Comparison of dynamic balance ability before and after

wearing functional compression Supporter (M £ SD)
Variable Pre Post p
Dynamic balance(sec) 64+09 7.1+0.6 .022*

p<.05

Table 5. Comparison of fatigue before and after wearing functional

functional compression supporter (M+SD) compression supporter (M=SD)
Variable Pre Post p Variable Pre Post p
Temperature(’C) ~ 24.6+0.5 263+0.6 .000*** Fatigue(mmol/l) 8.1+0.6 73+0.8 .000%**
wHEp < 001 #H%p< 001
28 8
7 g
o z
L2 £
2 =
c T 6.5
a2 <
2 S
T 55
23 : T 5
pre post pre post

Fig. 2. Temperature of calf.

Fig. 3. Balance of movement.
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10 4

fatigue(mmol/l)

pre post

Fig. 4. Rate of lactic acid.

Table 6. Comparison of physical strength before and after wearing
functional compression supporter (M+SD)

Variable Pre Post p
Standing jump(cm) 110.1+£3.1  112.0+£2.8 .000%**
Standing on one foot with 42411 65508  000%**

your eyes closed.(sec)

wxp < 001

o} AP H 7= AR 110.1 +3.1cmollA 112.0 +2.8 cm&
s sl eH(p<.001), & 2L EM7IE AR
42+ 11204 6.5+08%22 957 71819 Hp <.001).

7154 e AZE g A

kel
= 2o} AP 753 £4.0%04 80.1
THp <.001).

W27t o] W3lk= Table 7
+1.7°2 Fols S71818l

3.7. 7I's28dAkKfunctional movement screen: FMS)

71573 4k AMAEE 2E H-F 755704 #ske Table
87 2ok AR 263+ 17800 288+ 12807 fo8H 5
7} tHp < .001).

3.8. YA HAE
71578 e M2H 28 A5 YR HAES] Wshs
Table 99} ATt AW, F, 9] RFelA F2F AJol=
BRtA] edstont, el o] ®ishk= AR 30,9+ 0.5%004

A

Table 7. Comparison of ankle angles before and after wearing functional

compression supporte (M <£SD)
Variable Pre Post p
Ankle angle(®) 753+4.0 80.1+£1.7 .000%**
*Hkp < 001

Table 8. Comparison of functional exercise test before and after wearing

functional compression supporter (M=£SD)
Variable Pre Post p
Functional exercise test(point) 263 +1.7 288+1.2 .000%**

wxkp < 001

Table 9. Comparison of Y-Balance test before and after wearing

functional compression supporter M<£SD)
Variable Pre Post p
Forward(cm) 341+1.0 345+09 174
Back inside(cm) 30.9+0.5 31.4+09 .076
Back outside(cm) 30.8+0.6 30.6+1.0 110

314+ 0922 F7I6HE AEe] YeRth

3. S M=ZE

7] Gt M EE 2E AT K A XY Wsk= Table
10, Fig. 59} 2tk AR 73+0.6804 78+ 04822 F2]5}
Al Z7FFATHp < .001).

—
73

of ©

3.10. /oI

7157 et M2 2Hg AT fa4e] Hele (Table 11)
I 7k AR 59+ 1.5 oA 64+ 13802 Folskl St
SIATHp <.05).

Table 10. Comparison of muscle support before and after wearing

functional compression supporter (M £ SD)
Variable Pre Post p
Muscle support(point) 73+06 7.8+04 .000***

%< 001

Table 11. Comparison of flexibility before and after wearing functional

compression supporter M =£SD)
Variable Pre Post P
Flexibility(point) 59+15 64+13 .028*

*p <.05

Table 12. Comparison of body shape before and after wearing functional

compression supporter M =£SD)
Variable Pre Post p
Body shape(point) 5.7+ 1.4 64+12 .000%**
#rkp < 001
9 4
= 85
£
<3
S 8
S
S5
2
37
3
Ees
6 - -
pre post

Fig. 5. Muscle supporting of calf.
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3.11. X|gdHSk(static posture assessment)
71578 ek MEE 2HE A5 APl #ishs Table 129F 7+
th AR 57+ 14004 64+ 122 28K S718K9tHp < .001).
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54 B

A Mo] HAlEE ArA AAZ AZE 75
B Zgo] 50t) AUelEe] Yl oaEg
H 238 nX= TS AS3] Hs FHEA
A&, ZolRlEd, TdFY Y, 53 A
bl 227153 7Y, ylds, 25MEY, f4
S ¥ BAEEY, 2 Ade v 2
ot MEE 2 AT Ao Wal= AR 245+
0.5°CollA 26.3+0.6°CE 3t S71stathp <.001). 7%
TS Wkl Folel Edo] WskE AR 26.1 + 1.8 cmollA
257+ 1.8cm=E FoaA 7H4sATHp <.001). et &3
£ 5T F v AT Y] Wsle= AR 6.4 +0.9secell
A 7.1 £0.65ecOZ T3 ST <.05). TZ=S] ¥
3= & 5 e A H2aEdME AP 8.1+ 0.6 mmol/Lell
A 73 +0.8 mmol/LE Fols 7HAasithp <.001). 2884
£ Hrlshe AxEEEH 7] BHl2EoA AR 110.1 £3.1 cmell
Al 112.0+£2.8 cmZ F2l8lA F7FeFR 2™ (p <.001), AA]
PE Hrrsle ¥ AAeEA7E AR 42+ 1.1F004
50828 Folal F7IIATHp <.001). HEWS
7¥ehe WEzbe] Wale AR 753 +£4.0%04 80.1+1.7°2
frelaHl F71akdthp <.001). ABFA75S Hrkshs A
71s37ke) Hale AR 263+ 1780014 28812808 #
o5A F7IsIAtHp <.001). F83} eFgAS Hrlskie A%
YH#E2 HAES] Hske O, FE, 9% BT fofs
ztolz YERR] ghokont, H(F)Ee] Zo] Wsle AR
30.9+0.5%0014 314+09%E F718ks ZAdo] Uepdtt 7]
A o AEE 2E AS 2K Ax"e] Wshs AR 73
£0.69004 7804822 FolsA F71EATtHp <.001). 7]
579 it MEE 2HE AT A4 Wdshks AR 59+15
Aol 64+138002 folsiA F7lslth(p <.05). 715748 o
ik MEE 28 A3 AF wshs AR 5.7+ 14004 64+
122 FolsHA F7FFthp <.001).

oz ol 715743 AXEE ALo| AYAES] A3 2
84, #3977 PRI & nAE FEFS w4 A A2
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23+08%= FolaHl SISt gat B4 Ao ule} 7]
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