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The Effect of Compression Knee Band and Heat Treatment on
Blood Velocity of the Elderly with Osteoarthritis

Nam Yim Kim, and Kyunghi Hong'
Dept. of Clothing & Textiles, Chungnam National University, Daejeon, Korea

Abstract : The purpose of this study was to investigate the change in blood velocity(mm/sec) when compression and/
or heat were applied to the knee joint for the elderly who has both normal and painful legs with osteoarthritis(OA). Exper-
imental compression knee band was prepared from the 3D knee data of the average women in 60's. 3D replica of knee
was reduced by 7, 10, and 13% from the nude pattern in course direction. Clothing pressure was measured at the front
and back of each healthy and painful knee of elderly women for one minute while standing and sitting on the chair. Blood
velocity was measured at 13 cm upper from the mid-patella for 15 minutes. Results are as follows: first, compression or
heating treatment itself did not change blood velocity of both legs; second, combination treatment with heating and com-
pression was effective to increase blood velocity. In details, for healthy legs, combination treatments with compression
by 10% reduced pattern(about 1.3kPa) and heating(43°C) induced the maximal blood velocity, however, for knees with OA,
7% reduced pattern(about 1.0kPa) with simultaneous heating(43°C) was more effective than other cases. These results
indicated that pain and spasticity of knee joint with OA could be reduced by applying heat and compression therapy, where
the compression level of painful knee should be slightly lower than of healthy leg.
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TH(Choi, 2016; Lee & Park, 2013; Mills & Hunter, 2014;
Park et al., 2008).
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0] 555 2 4= AtK(Chung & Cho, 2015; Hong, 2007).
H] oHex] QWe 2 7129 W (heat therapy), F & (acupunc-
ture), # oA & H(laser therapy), % 7]Z}= (electrogalnanic

stimulation therapy), 7|9IAl.2. E|©]3 (Kinesio taping therapy)
QW 2% QW (Exercise therapy) 5°] AUTHKim et al., 2012).
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2007; Kim et al, 2013; Lee, 2006; Ochiai et al., 2014; Son
et al., 2008).
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Table 1. Mechanical characteristic of the experimental knit

Fiber contents

‘% stretch’ measured by Zigert & Keil(1988)

Thickness

CDP(Cation Dyable Polyester) 77%
Polyurethane 23%

Wale 9.75%

Course 14.1% 0.55mm

FAHES ARSSA |t 2EY At
512 EAo] th2r] wlie] Al AFE
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Table 2. Stretchability and pattern reduction of experimental compression bands

. ‘% stretch’ measured by Zigert &
Experimental

Z-applied % stretch

Pattern reduction rate

Keil(1998) (%)
bands
Wale Course Course Wale Course
Band-7 50 7
Band-10 9.75 14.1 70 0 10
Band-13 90 13

160, 1 .-J mm

(a)

(a: 3D image, b: 2D nude pattern, c: compression knee band)

Fig. 1. Experimental compression knee band using 3D data.
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(a: Front)

(b: Back)

Fig. 2. Measurement points of clothing pressure.
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Sensor of blood velocity

Fig. 3. Treatments for measuring blood velocity and skin temperature.
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oA Sttt
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2 Fig. 3(b)9} 7ol WEABDI311, Bandi INC)E 37ME
E9S v gRee oF 43°CE o|E HE3l] B Ay 13
SAth £E BE dlolEEs UOF 184 282 ko2 A
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n

3) &4 37t

FHH ke =Y 7SR deld e 57t
oloiict. At eitelel ws) 71, 71 7kt 7t
QWS A7 AIYS ) S5 B o] muhel o
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lo]| =2tabal witie] AJeolA] 208 B9t ofalo] YTz} Al

] SR Aojry7], ok SRS 38] wkE Al
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Aol ZgE AT Ed3 L8 AAFIL
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rEr
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3% Hzod F-EW=(band-7, band-10, band-13)°] °]E<t

(d)

a: bare(control), b: control with heat, c¢: compression, d: compression with heat.
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Table 3. Clothing pressure of three types of band when standing and sitting on the chair (unit: kPa)
Condition Experimental Standing Sitting on the chair

of knee compression band Anterior Posterior M(S.D.) Anterior Posterior M(S.D.)
Band-7 0.54 0.48 0.51 1.09 0.98 1.04
Normal knee Band-10 0.84 0.81 0.83 1.31 1.26 1.29
Band-13 1.05 1.02 1.04 1.48 1.42 1.45
] Band-7 0.52 0.45 0.49 1.06 0.95 1.01
OI:E:ZZH:;:ES Band-10 0.74 0.70 0.72 125 118 122
Band-13 1.02 0.97 1.00 1.39 1.37 1.38

=4 A¥= Table 337 2t} OB IH Fago] S5,
A e AAEDE 2xfe) gke Ao o E 2PXE B
th. Band-7¢] 7§ BAFE thele ZAA 0.51kPa, 2 A}
Al 1.04kPaS UERATE EaA FE2HEE deleiMe A
0.49kPa, 22 AP 1.01kPac]IT}. Band-108] H o]E9k2
S U] 0.83kPa, E4 FEEH o] 0.72kPac] 2,
oRpel] ek AAeA AF-E the] 1.29%Pa, EE &S
A v 1.22kPac|Sltt. 7P =2 4521 Band-132 A=A}
AlolA A2 The] 1.04kPa, 34 F-23449 ] 1.00
kPa, oJAof] 2k Aol 4575 the] 145kPa, EA 7
2349 ol 1.38kPac|th ©l9} 7+ A=z oEke ¢t
2] Aol wEl xfel7h BAEIAEE FATE vz H34
FEdEd gelng ot o B 02 24U ol
12 Al RS HES AMEsle] HaA 723
teg FENE=EE AZe e} A, Hayy FES
4 tele Z4 ol & Hu F28 9 24 HuA 25
HE st F@XF7F B ool vis) #7] wjZolgkar ¥
|} B3k oHgle Y 489 Ao wet 24ge o
2A VR, A S BT} ozl gks o IAlel o
2 o] 7Rl Rt Aol ERIHALE 7IkEe] thE 3
T I FEMTo] 9Bk A e A4 0.49~1.04
kPa <E0]32, Ao QLS wjoll= 1.02~1.45kPaE BE =
Ao #HH3E Gl EFEATHKIm et al, 2015; Lee et
al,, 2015; Park & Chun, 2013).

ot o] SJESQR ZAA A wet zfe]rt LSRR
Az AES e dole A3le AMER ol gk
g AAeME FAo] o]Fo|Aof Frtal AlgHTh ol QA
= o5 Agelal AAE FRROE s s T Bol
FYHA H=tl gESte] vF oW Fl wE b vt
FHLATE FAEI H Yoyt Yo EARA olojd Hs/do]
=7] el

1o
O ¢ 02

¢

s welel ke, 7Sk 7R ZIjE WAlame A8
e o 7ol amel ne dFuske B4 23 Table

49} 7t} Addizre] dREE SA7S I5T-2 28.90°C
o 049mm/s 57938 UERTE BFeo] Az 5Y
3k =4 ], Band-7 2 Al E@F45EE 0.51mm/s, Band-
102 0.52mm/s, Band-13& 0.51mm/s2 APNZEH FARGH
FEOIUL AYPE o 3ol A9 QST HRE
4343°C 502 7Meshd dFEEE 0.5mm/sE AR
ol vlE| Hgke FURIEoV s 2 o
Band-7<& el 13 42.96°CE 719t} 7FS FAlo] A
L3 EREEE 0.59mm/sE ool §d 7R vt 3
|9 Wro Hagke ¥ SISt Band-108 2getal
43.08°CZ 7143} 7H-g B2l Alds 0.62mm/s=E frol st
A St p<05). 28y 718 &2 7IsH<e¢] Band-13
< gl 4321°CE 7S S 0.58mmy/s® Band-10S
245lal 43.08°CE 7S HAAS vRthe HaAshes AE
< 2t o9} & A3 Band-1034 Band-132] %22
o] FLS FEo|7] wiRel F AL W= ofE3} o]
Uehd A2 AlEET fef 22 A3z AR
oM BFREEE F7H7I=H 7P £9% HHES Band-10
BAMA 0.83kPa, 2+ A 1.29kPay 3] AZTHA F2ul=
2 ZPgsla 9L 43.08(2F 43°C)°CE 71t 7Fe-S Walg)
< mz2 Ag=dnh

32

[
- o
o 2L ot

Table 4. Blood velocity and skin temperature depending of the
experimental treatment for a normal knee

Experimental Blood velocity(mm/s) Skin
treatment temperature
(normal knee) M(S.D) F p 0
Control 0.49°(0.07) 28.90
Band-7 0.51%°(0.67) 28.90
Band-10 0.52"°(0.06) 28.90
Band-13 0.51°(0.08) . B0
- 246 034
Control + heat 0.5577(0.07) 43.43
Band-7 + heat 0.598b°(0.07) 42.96
Band-10 + heat 0.62°(0.07) 43.08
Band-13 + heat 0.58°(0.08) 4321

“p<.05
Duncan’s multiple range test: a<b<c
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2) 4 FEHEY v

Had FEAEE deld dig dREx ¥ 7 =
= Table 59 2t} a4 FE2HEG 4 il
AR EERZRT)NA TH-20] 26.90°CY W FEE 293
£ 043mm/sE ERIFES It Addizay) Y
y5-2xd w Band-7¢] SH A= 0.45mm/s, Band-10 0.42
mm/s, Band-132 0.39mm/s3t}. 7192 7HS- 28314 Band-
7, 10, 13 282 RS} Ashs A4S B §93%
W A48 79 drel 4243C &

3 A FAT FFolAnt. 71t 7k W3 2 Band-
72 718FS 1Al 43.02°C FFEOE HHE 1L ] REEE
0.55mm/s, Band-103} ¥|H-&& 4286°C =07 A X|&4
0.51mm/sZ 743} th. Band-132 2431l 43.24°CE S
g 7S v EREEE 044mm/sE Ak

gl 7FaRs A8 Advxasit dRESwErt gt
7V 7AFE JERIAIR frefdh Aol giRltt. v, 71}
3} 7F2E Sl g Addizael e Sviehe A
< ®Yu. 53], Band-7(3AA| 0.49kPa, 2Alell 2k Ae)
LOIkPayPEo 2 713l J 55 4286°C AR 7S F
Aloll HaslH dFago] g3t YUY BAHSRE Fogt
2pol2 BT

FHET, T oM RS
A tle] FRed dREE 2YE T2 A% A
we} 2olE B A F=HEY e
wReo] oF 2°C X T W2 Aow ey FREEE
o WA 24590 7IteETRe 7R o] dRAM6 =
2 3o 9n) e Aol I ke e wS
BAl AEE w ¥ o B BAXSE fo3t)h ¥
game] Hx 2712 A thEle Band-10C8 4 0.83kPa,

(

Table 5. Blood velocity and skin temperature depending on the
experimental treatment for an osteoarthritis knee

Experimental Blood velocity(mm/s) Skin
treatment temperature
(osteoarthritis knee) MS8D) F p ©C)
Control 043" (0.04)
Band-7 0.45™ (0.08)

" 28.90
Band-10 042" (0.11)
Band-13 0.39% (0.14) .

— 232 044 ———
Control + heat 0.4877(0.05) 4243
Band-7 + heat 0.55° (0.07) 43.02
Band-10 + heat 0.51%(0.06) 42.86
Band-13 + heat 0.44% (0.06) 4324

“p<.05
Duncan’s multiple range test: a<b<c

ozfol] gke A}A| 1.29kPayS ZAslal 43°C 7k, Ead F
E£344Y tlele Band-7C3AM 0.50kPa, 2]&fol] 23kS wj
1.02kPa)a} 43°C 7128& o &7t AUt olef 22 A3}
2 FEue)e] gReo] FUs Y o fev)e stz
< HYA FEHEY vt B4 el ¢ ok o
71ske Aol a3t JdE AeE AHEA.

3.3 FH gut

HY FEEd $4E ddew Tty 7heeH, 7t
ot FhegBANS He BF W3
T3 e olRel hg Fud w57} Ave ged o
(Table 6).

1) B3 st
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o= vepdut

2) Wwge] s}

7o) e A8 F ol gkt Yol BAL 4
Alse BT FEREs] WG AEo) tie 4 A%, obA
% 2AE 5 @S k] Aelelse wdel wuste] 4
S} 45HOR NS e HE G2 Uehith 9 sheay
& Agam W A% 26008 ol 92 ReEaeMtke
A& & 5 v B TKIE S B A o 49@ls
thos wMwghe ghsplsled Eahs QIlch WA 7RI 7h
22 B AYRS Dol 33 wEIh olshE MMTL
AN EE mgol B Ao st

Table 6. Subjective evaluation of pain and spasticity on knee joint
(unit: score)

Evaluation items

Treatments Pain Spasticity
M(S.D.) M(S.D.)

Control 4.0(0.4) 4.5(0.4)
Heating 2.8(0.6) 2.6(0.3)
Band-7 4.1(0.3) 4.4(0.3)

Compressing Band-10 3.6(0.3) 3.8(0.3)
Band-13 4.0(0.4) 3.9(0.3)

Band-7+heat 2.9(0.5) 2.5(0.3)

Compressing+theat ~ Band-10+heat 2.2(0.2) 2.3(0.3)
Band-13-+heat 2.3(0.4) 2.4(0.4)
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