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Effects of Pressurization on Finger’s Blood Velocity of Tendon and Muscle Areas
in Forearm of 20’s male

Kim, Nam Yim" and Kyunghi HongJr
])Dept. of Clothing and Fashion, Yeungnam University;, Gyeongsan, Korea
Dept. of Clothing & Textiles, Chungnam National University; Daejeon, Korea

Abstract: This study investigated if the proper pressure level on the wrist tendon area and muscle area of the lower arm
are within the same range by examining the responses of blood flow and subjective evaluation. Subjects consisted of 18
males in their 20s, and the experimental bands were custom-made by applying size measurements of each subject. In the
experiment, a total of 5 steps were selected by reducing 10 (Step 1) to 50 (Step 5)% from the original body size in the
circumferential direction. Blood flow was measured with a sensor attached to the tip of the finger inside the right hand
while sitting in a chair for 15 minutes. Blood velocity began to increase (0.82 kPa) when the wrist circumference around
tendon area was reduced by 20% (Step 2) and reached its maximum (1.72 kPa) at Step 4. However, the preferred sub-
jective pressure was 1.36 kPa, which was less than the maximum pressure value of 1.72 kPa for Step 4. Blood velocity
began to increase when pressure on the muscle area was 1.38 kPa and reached its maximum at 2.16 kPa; however, the
most preferred clothing pressure was 1.71 kPa. The results of this study showed that the appropriate pressure level was
higher in the muscle area than in the wrist tendon of the lower arm and indicated that graduated compression is favorable.
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Table 1. Characteristics of subjects for the selection of pressure limit on the forearm

. . Circumference(cm Experience
Subjects Ii:ﬁ;lt V\Er:)ht Chest Waist il Hip BMI* Body type of ll:veariflg
compression
S1 174.5 71.5 95.5 81.5 95.0 23.5
S2 172.5 68.0 95.0 79.0 94.5 229
S3 173.0 71.0 94.0 80.5 96.0 23.7
S4 173.5 70.0 95.7 80.0 95.2 233
S5 173.5 70.5 95.0 80.3 95.5 234 No
S6 175.0 71.5 96.3 81.0 95.0 233
S7 178.5 75.0 100.0 82.5 99.5 235 Normal
S8 176.0 71.0 97.0 84.0 95.0 229
S9 175.0 74.0 98.5 86.5 97.0 242
S10 173.0 72.5 97.0 853 96.0 242
S11 173.5 71.5 96.0 81.5 95.0 23.8 Yes
S12 176.0 74.0 97.5 83.0 96.7 23.9
S13 180.0 78.0 98.5 84.0 97.5 24.1
M 174.9 72.2 96.6 82.2 96.0
(SD) (2.2) 24 (1.6) (2.1) (1.3)
S14 173.0 83.0 103.5 92.0 102.5 27.7
S15 178.0 85.0 104.5 92.0 104.0 26.8 No
Si6 1735 81.0 103.8 93.5 1045 26.9 vz?;t
S17 175.5 85.0 106.7 95.0 105.8 27.6 Yes
S18 174.5 83.5 105.5 94.3 103.8 274
M 174.9 83.5 104.8 93.4 104.1
(SD) (1.8) (1.5) (1.2) (1.2) (1.1)
6™ Size Korea 173.6 70.9 95.1 80 94.2
Techinical
(5.5) (1.0) 6.3) 8.1 (5.8)

Report*** (2010)

*BMI(Body Mass Index)

BMI= Weight(kg)/((Height/m)x(Height/m))
Underweight: < 18.5

Normal range: 18.5~25

Overweight: 25~30
**Mean size of Korean men in their 20s(Size Korea, 2010)

***KATS.(2010). http:/sizekorea.kr
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(a; Ultrasonic equipment, b; Ultrasonic image ¢; Measurement locations of forearm)

A: Wrist circumference measured around A

B: Circumference of upper tendon boundary of brachioradialis

C: Circumference of the belly of brachioradialis muscle

D: Length from wrist A to B
E: Length from B to C

Fig. 1. Locations used for blood flow measurement and ultrasonic equipment used.



205 FY9] ojFyg 5 AYFT =5FG 7o) £/ FiFsEe] rRlE aF 491

Table 2. Length and circumference of the sections of lower arm

detected by ultrasonic equipment

Measurement locations(cm)

Subjects 5 C 5 E
S1 17.5 9.5 19.5 6.8 24.8
S2 16.5 8.7 22.0 7.3 26.0
S3 17.5 9.0 22.5 72 26.3
S4 17.5 11.0 253 7.5 27.0
S5 172 10.5 23.5 6.7 27.5
S6 17.5 8.0 243 7.5 26.8
S7 17.0 8.5 19.0 72 25.0
S8 16.5 8.0 20.5 85 24.5
S9 17.2 11.0 23.0 8.7 26.0
S10 17.5 11.0 25.5 6.8 25.5
S11 16.8 8.2 22.8 8.5 26.7
S12 17.5 9.0 23.5 7.5 272
S13 17.5 10.0 22.0 8.3 26.5
S14 18.7 9.5 24.5 8.0 30.5
S15 17.8 10.0 234 7.5 294
S16 182 9.5 24.5 7.0 255
S17 18.5 9.2 23.7 8.0 292
S18 18.5 10.0 23.5 8.3 28.7

Total M 17.5 9.5 229 7.6 26.8

(SD) (0.6) (1.0) (1.8) (0.6) (1.6)

A: Wrist circumference measured

B: Circumference of upper tendon boundary of brachioradialis
C: Circumference of the belly of brachioradialis muscle

D: Length from wrist A to B

E: Length from B to C

F: Length from elbow to C

Boundary
Between tendon and muscle
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Wit ZIPNE Az Al AN 50%71A] F43
7] o 3}%6%— oA FAde] BE F Slo] enE
(Overlock) B-AH-E AREEIATH ARSE ARl A 24 E0|
Nylon 77.2%, Polyurethane 22.8%°]3 77} 04mm<] E
FE(Tricot, T)°|th.

& Aol 48 952 Fig 33 3o] 7ol H9 {l=

Muscle circumference(Cir. C)

Boundary

Length from Pb to Pc
(Length. E)

Circumference of demarcation boundary
Between tendon and muscle(Cir. B)

Between tendon and muscle n \J

Circumference of demarcation boundary
Between tendon and muscle(Cir. B)

(b): Muscle area
Length from Pa to Pb
(Length. D)

- )S'\ Wirist circumference(Cir. A)

(a): Tendon area

Fig. 2. Experimental band design for pressurization of tendon and muscle of forearm.
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(a) Control

Fig. 3. Loose fit sports wear(control) and two types of band.
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Fig. 4. Equipment(a) and locations of clothing pressure measurement(b).

(b) Tband

(€) Mband
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Blood velocity when pressuring on tendon area in forearm
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Duncan’s multiple range test: a<b<c4

Fig. 5. Change of blood velocity in accordance with clothing pressure
when tendon area of forearm was pressurized.
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Table 3. Clothing pressure at tendon area depending on pattern reduction from Grade 1 to Grade 5 in forearm (Unit: kPa)
Pressure grades
Measur.ement Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
locations

M(SD) M(SD) M(SD) M(SD) M(SD)

Posterior(P1) 0.46(.24) 0.85(.32) 1.38(.43) 1.75(.54) 2.19(.48)

Anterior(P2) 0.42(.18) 0.79(.29) 1.34(.38) 1.69(.56) 2.10(.51)

Total M(SD) 0.44(.06) 0.82(.11) 1.36(.05) 1.72(.10) 2.15(.17)
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Table 4. Preferred pressure depending on body type and experience of
wearing compression wear at wrist tendon area

Body type

Preference
of pressure grade Normal Over weight
/clothing Experience of wearing compression wear(person)
pressure(kPa) Yes No Yes No
Grade 1 / 0.44 - - - 1
Grade 2 / 0.82 - 2 - 2
Grade 3 / 1.36 1 5 2 -
Grade 4 / 1.72 4 1 - -

Grade 5/ 2.15 - - - -

1A Tyana(0.44kPay’F A38lttal SET) 2 ] 232 719
2@7-11 Thana(0.82kPa)S A 331t H713) 0|24 EEAE
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227 1348 E 5 Y Aow vkt =3 A=
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Blood velocity when pressurizing on muscle area in forearm
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*p<.05, comparing control and each grade
Duncan’s multiple range test: a<b<c

Fig. 6. Change of blood velocity in accordance with clothing pressure
when muscle area of forearm was pressurized.
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Table 5. Clothing pressure depending on the pattern reduction from Grade 1 to 5 when muscle area in forearm was pressurized (Unit: kPa)

Pressure grades

Measur.ement Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
locations

M(SD) M(SD) M(SD) M(SD) M(SD)

Posterior(P1) 0.89(.34) 1.43(41) 1.74(.43) 2.27(.51) 2.65(.55)

Anterior(P2) 0.83(.29) 1.32(.32) 1.68(.40) 2.05(.49) 2.61(.51)

Total M(SD) 0.86(.17) 1.38(.25) 1.71(.31) 2.16(.34) 2.63(.41)
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Table 6. Preferred pressure depending on body type and experience of
wearing compression wear at muscle area of forearm
Body type
Over weight

Experience of wearing compression wear(person)

Yes No Yes No
Grade 1 / 0.86 - - - 1
Grade 2 / 1.38 - 2
Grade 3 / 1.71 -
Grade 4 / 2.16 3
Grade 5 / 2.63 2 - - -

Preference of
pressure grade /
clothing
pressure(kPa)

Normal
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