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Abstract The objective of this study is to verify the effects of the application of flossband to the
ankles of healthy adults on the functional range of ankle and walking ability. Total 20 people
participated in the experiment, and through the randomization, one foot was set up as
experimental side while the other foot was set up as control side. To analyze the two
factors(before/after intervention/experimental side and control side), the two way-repeated ANOVA
was conducted. The significance level was set up as 0.05. In the results of this study, compared to
the control side, the experimental side showed significant increase in WBLT and heel strike(p=.05).
In the test before/after intervention, the experimental side showed significant increase in WBLT,
heel strike, and toe off(p=.05). The control side showed significant increase in toe off(p=.05). Thus,
the application of floss band on ankle joint performed in this study would be helpful for improving
the functional range and walking ability in the sports & rehabilitation field.
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Table 1. Characteristics of study participants

Variable participants
age(years) 29.3+3.42
Height(cm) 166.65+7.4
Weight(kg) 64.55+16.28

BMI 22.954.12
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Table 2. Comparison of WBLT and gait ability between pre and post flossband intervention.
Pre Post
Group Factor SS df MS F P
M£SD M£SD
FLOSS 11.41.353 12.8£1.322* group 5.000 1 5.000 4524 047"
WBLT period 11.250 1 11.250 45 .000°
CON 11.85¢1.761 | 11.651.755 groupxperiod 8.450 1 8.450 62.961 000
ool FLOSS 16.69t5.75 21.616* group 091 1 091 011 917
ee . 0
el period 128.271 1 | 12827 37.814 1000
CON 19£6.45 19.1526.5 groupxperiod 113.526 1 | 113526 | 52743 000
M group .200 1 .200 .055 .817
Toe off | OSS | 2295:373 24.6:3.648 period 45.000 1 | 45000 171 001"
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*p=0.05
3.2 Heel strike AEEA B4 A3k A, A7), e A7]o)A 59
- = = Z = 3T (0] S
SEA D7)l A SolA S A 16694575004 ACIE BRH, vid A% SRAUE A48 A el
_ = = =712 3lolsldd Z Tz e ==
24 T 21.6+6°08 o5 Z7Ftgom(p=0.05), o/Fe IRIHAH HF SRAME SHE 2 ARE
_ - - _ =] B -7 =) 5 H =]
A3 Zo] gz 2R} 9954 =2 =712 rorp & FE% Aol obdoE Ekal AFHt ©A
A Z7Vz0 Zo AHEE AL
(p=0.05). ATEA AT} 2)7|(F=37.814, p=0.05), Fgt Bl FZ4A S2AES 48

X A7|(F=52.743, p=005)14 ATAE L7 Qe
A0 et

3.3 Toe off

Elzd = i Zo|4 ZaAds 24 A
22.95+3.73°04 S F 24.6+3.65°02 F51A
37Ft3.2H(p=0.05), Hix SoA S A 23+3.48
oA FA T 2435+35°=2 {ooHA F7Fotth
(p=0.05). FHEAZT} A7](F=17.1, p=0.05)14 4=
28 a3t Qe ASE YEhth

a4

4, 1%

EEAies HT A I QoM B
e d Fde A% oA AREEHIL Sl
o] ERAMES A8 gt dFsol AT,
EYPP7IE ST A= gk e 2 de
o] ERAMES 285t HPPrME Qs A
HA dFtolth. £ ATolA= 2082 e R
dEols SEAMES Aot it dsds S22
2HES QoA ol ERANES 283 23t
ERAMES A5 B2 Bl Hlste] B=2] AlE
Foh AR AL EEA 271, Wk w7] ]t $7h
4k W3S it

AA Fato] A-{EA F4Y = A st FHETE
HeE S Ao AYZHRIT}16,19]. Stevenson &
(2019)9] ATFoNAE A73QNE oz dEFHH
EZAMEE A0S W AFHoE A FAAR FH
< BIstgon ol Aol Aatet dxgt14].
Cheatham % (2020)9] A+olA 309 £40] gle
AeelS Yo EEF, BH/tsE ZEAWME
FAE 22 1084 Yol 48 & 547 H&7s
HYE okt 1 A Al 1§ EFolAA #E
7FeR97E RYsHAl S7totlon ERAWE, #4
7Fes, EY ¢O0E 55 v Y Sk
< EAH aFATH20]. ¥ Plocker 5(2015)2] 9+
o AE oo ZrAMES HEe o HEE
B9 ¥s7t gleE Balstgiet ol ERAMETL
ofEY RE ST U I8ES ARA X3 H &
71e9 AR HE7FsRAe #at Qg =4
StlTH21]. o7t 2ol Hlwa |2 F-9jof thekst
T Ad HEAEGA | E2AMEE HEol9S
A7) W AT v, A4 34€
Ql FETHo|Y IETAE ERAMES] HEL2
FHEY 25 HEE X GdEE S flenz
o

2u 32 Bejsio] mRdow BAEUY S0
(0]

£

-




Hl=uQlel Batso) 0jxl= g8 423

A Y719k Wi W) B9 HEUAE Blslet
1 % 9B 9719 JBe 24 23 gg, Ye
A7 R Aol uston, (38 Aot B
A 5 B 9719 2wt G5 271519
27} olf Thedt P,

. SRaE HgoR ot YEFY WIS
M9l 3712 g2 9EA) 27 5 3
SR 712 25T BE/IEE e Aol g
[22]. AA3F Hojo] WrE=Z3] 7} = 2}0]
27, 571, A 927] 5 Set] Qs B
o[th23]. BHABS A HolE 10% Fxo| W5
9 Z=st WAk 1 ok wEadol AFet
of thE P Fhoiul, B FEUYFOR olEATlE
A2 57| WROITHS). Hiok WEF Aol Irtw
EYPuiol BA2E-2 1A Hedl, A€ =9 A
H7] Aol EEAAY, dEe] fold, #& At
Hol w0l 4 24l ER, ¥ E:WPJ Zﬂﬁi
obdElA WS, PRI 9, 75
=9 9ulslA HBEZ HELgo] xﬂo]-o] d= 7g_or
SRLPES ARSI HESE J&"”Pitﬂﬂe Ric)

{J
o o
N
N
H1
rr
i)
~
o
=
ok
f
24
-0,

o
:|o

A7 TH25].

54, EZRAME HLo7 olFt WEFY 259
daz 589 o g AzkErh ZgAuEr} 289
A8 71AA b EE vhehA Ha 1 Ay 25 U
P S7R Qlsto] A= FASHA Hetl E2 S5t
459 FHE FHAE 4 SoH206). E3E 2 o
H7lo] MF=3) g} Hhdlch

B ot 25 $F0] THEoAA He o2
Q) 24l HekA(fascial viscoelasticity)E ZAAlA

59 #5ES VMR ALE AZ4En. Kaneda
(2020) 52 EgAMCOl B4 AEF AL T2nbdo|
Zgsto] o] Woks Hlastial 1 A E
AYEG E2AHES] o] Ao HAY FEEY
o] ERAMES] HEL2 4%

=z ANE
o 1 —

529 2717} £
58S FH A1Z 4 rka F4s5cH5). 2 dolA
ZgAie x%.&o] al—g;q 1:17] /\] b =g %_Jo] '6obg—

5 o]9L ZgAui=Y) AF 07 YA Qutslo]

o =
5 ago] FAHYt YA S 4L
08 YES UY 4 glonE Axx Ayt A W

oM & 71edd Al AMgsH =gol 2zl

2 Aol Wrteh w7] Al ATEA 24 At A7
of WE oIt Alolut HoH, (A A ERATE
A 8ol BAgel B4 5 W WY st
%ot Slelinh Wi ol deFle) o
60% Atolof dojupr E7leto] Ao Hojxl= &3t
off sfgst=tl of Al7lef et & Hddse] 24es
Qldte] A9 YBANS Yot whkeh W7] 2Hgo]
7FssHAl "ok 271 & GFolAM ERAHE G Al
31-7].3} [[1]7] _,] 71-57]. ZX]Q o] x471-o] 48 = 2
52 AAoke AEAAZHES opdd Az A
Sukstol WEFY ZAMAY 289 T 2L
ZA50] wEyy|e] wEMEEIL FHE Ao
Az ”‘ﬂrxlﬁl’—;fﬂi%: 225719 A 10%E A<
31 tg7]e] gre] FAA BAstELY 53] @
7}3} w71 Al g7] & } ]3] WEAI e 255 4
oHo]: z9 o]—&oi —B—EZ:]FC—)-E E]_LH S o]q.[zg]
_E/\HHE Hao cﬂE_,] TE22 ZJINA &8 BAF
=5 AAsH 2959 284S AL 29
2992 AR, £ Sl Bzous 4
T AUAAZH L F2 4o "R Qsto] g
w719 P7RsEslel Wabt QlgiE R0 AzkEr
2 A7 AR e Atk A, B A7
S W SR AR T T AR
o QRIS B0 S elel sl Aol I
Zoltt. I Bg 35 qtojis TEE] EMgAol
9L dx} BAVMEH Y Adlo] Y= AL tiAt
oz At WR T Aolth B4, ¥ AFE FI
dgAl 3 ¢ BEG BE BR2 WSS Hgolo]
7153 TLEEI B vmsllt 25 A7
ofHE AR 2ROR P& WIR o] BRA
M=o w3t Yol Wavt 9 Folck A, B A
oML ZEAME o] Z7bAel AuLS HwslHonE
25 AFolL BRalsY A4S FR 9
sto] Altol whE W3} golshs A7 RS Alojth

rulo T

5. 22

B AToE A7 AL o WEo] B2
AMES A3 Y 23} ERANCE A8 &
otz 202 Uko] U 283 WAAEHS
B AN T T /15E WAIEENIe HantE
u]ahch



424 &=g8ssl=2X HM12# HM1253

gz Zo] wste] A9 SojM F=HE 754
VAR, EA W), Wit wle) Zwst £l
SHA PR ST ol TEHE| £
e e /\] 7154 BA7sEet Hasglo] Ay
Ak S 953 Zoltk, Hehd SRAwco] e
232 BN 7153 BA/ISE IS uclel U

£49] o] £go] B Zole, ARBYOIAE B

7HE 9] Ate] Sl Aol 7KE ] $7] XEot 27y

Nz A £go] B A0 Arett
REFERENCES

[11 Brown C. (2011). Foot clearance in walking and
running in individuals with ankle instability. The
American journal of sports medicine, 39(8),
1769-1777.

21 J. H Lee & B. M. An (2021). Reliability and
Validity of the Korean version of autonomy
preference index among patients with chronic
disease. Journal of the Korea Convergence
Society, 12(8), 381-391.

B] E. S. Sung & J. H. Kim (2018). Relationship
between ankle range of motion and Biodex
Balance System in females and males. Journal of
exercise rehabilitation, 14(1), 133.

[4] C. J. Holland, K. Campbell & K. Hutt. (2015).
Increased treatment durations lead to greater
improvements in non-weight bearing dorsiflexion
range of motion for asymptomatic individuals
immediately following an anteroposterior grade
IV mobilisation of the talus. Manual Therapy,
20(4). 598-602.

DOI : 10.1016/j.math. 2015.02.003

[51 1. C.Jeon, O.Y. Kwon, C. H. Yi, H. S. Cynn, & U.
J. Hwang (2015). Ankle-dorsiflexion range of
motion after ankle self-stretching using a strap.
Journal of Athletic Training, 50(12), 1226-1232.
DOI : 10.4085/1062-6050-51.1.01

[6] R. Grieve, J. Clark, E. Pearson, S. Bullock, C. Boyer
& A. Jarrett. (2011). The immediate effect of
soleus trigger point pressure release on restricted
ankle joint dorsiflexion: A pilot randomised
controlled trial. Journal of bodywork and
movement therapies, 15(1), 42-49.

[71 L. Donovan & J. Hertel. (2012). A new paradigm
for rehabilitation of patients with chronic ankle
instability. The Physician and sportsmedicine,

40(4), 41-51.

8l

[16]

(18]

B. Vicenzino, M. Branjerdporn, P. Teys & K.
Jordan. (2006). Initial changes in posterior talar
glide and dorsiflexion of the ankle after
mobilization with movement in individuals with
recurrent ankle sprain. Journal of Orthopaedic &
Sports Physical Therapy, 36(7). 464-471.

D. J. Dearlove, E. Newman & M. Zasada. (2019).
The time-course effects of talus taping on ankle
dorsiflexion range of motion. International
Journal of Therapy And Rehabilitation, 26(5), 1-8.

Kyung-Yoon Kim & Seahyun Bae, (2021).
Convergence analysis of pain changes on brain
wave and autonomic nervous system after
intervention for delayed onset muscle soreness.

Journal of the Korea Convergence Society, 12(2),
61-66.

M. W. Driller & R. G. Overmayer. (2017). The
effects of tissue flossing on ankle range of motion
and jump performance. Physical Therapy in
Sport, 25, 20-24.

M. Vogrin, M. Kalec & T. Li¢en. (2020). Acute
effects of tissue flossing around the upper thigh
on neuromuscular performance: a study using
different degrees of wrapping pressure. Journal of
Sport Rehabilitation, 30(4), 601-608.

Pavl, D., Panek, D., Kuncova, E., & Thung, J. S.
(2021). Effect of Blood Circulation in the Upper

Limb after Flossing Strategy. Applied Sciences,
11(4), 1634.

P. J. Stevenson, R. K. Stevenson & K. W. Duarte.
(2019). Acute Effects of The Voodoo Flossing
Band on Ankle Range of Motion. Journal of
Medical Biomedical and Applied Sciences, 7(6),
244-253.

H. Kaneda et al. (2020). Effects of Tissue Flossing
and Dynamic Stretching on Hamstring Muscles
Function. Journal of Sports Science & Medicine,

19(4), 681.

M. Vogrin, F. Novak, T. Licen, N. Greiner, S. Mikl
& M. Kale. (2020). Acute effects of tissue flossing
on ankle range of motion and tensiomyography
parameters. Journal of sport rehabilitation, 30(1),
129-135.

K. Cady, M. D. S. Croix & M. Deighan. (2021).
Back foot influence on dorsiflexion using three
different positions of the weight bearing lunge
test. Physical Therapy in Sport, 47, 1-6.

X. Fang, C. Liu & Z. Jiang. (2018). Reference
values of gait using APDM movement monitoring
inertial sensor system. Royal Society open



W 80| 715X BHISHele Basel nlxls 9% 425

[25]

[26]

(271

science, 5(1), 170818.

K. Starrett & G. Cordoza. (2015). Becoming a
supple leopard 2nd edition: The ultimate guide to
resolving pain, preventing injury, and optimizing
athletic performance. Victory Belt Publishing.

S. Cheatham, R. Martinez, A. Montalvo, M. Odai, S.
Echeverry, B. Robinson & K. Viecco. (2020).
Comparison of Roller Massage, Instrument
Assisted Soft-Tissue Mobilization, and Floss Band
on Passive Knee Motion Among Inexperienced
Individuals. Clinical Practice in Athletic Training,

33), 24-36.

D. Plocker, B. Wahlquist & B. Dittrich. (2015).
Effects of tissue flossing on upper extremity range
of motion and power. In international journal of
exercise Science. Conference proceedings, 12(1),

37.

S. Aali, F. Rezazadeh, G. Badicu & W. R. Grosz.
(2021). Effect of Heel-First Strike Gait on Knee
and Ankle Mechanics. Medicina, 57(7), 657.

S. B. Ju & G. D. Park. (2017). Effects of the
application of ankle functional rehabilitation
exercise on the ankle joint functional movement
screen and isokinetic muscular function in
patients with chronic ankle sprain. Journal of
physical therapy science, 29(2), 278-281.

T. W. Kernozek & J. D. Willson. (2021).
Fundamentals of Normal and Abnormal Gait.
Fundamental Orthopedic Management for the
Physical Therapist Assistant-E-Book, 224.

J. Stanek, T. Sullivan & S. Davis. (2018).
Comparison of compressive myofascial release
and the Graston Technique for improving
ankle-dorsiflexion range of motion. Journal of
athletic training, 53(2), 160-167.

J. Agostinucci. (2010). Inhibitory effects of
circumferential pressure on flexor carpi radialis
H-reflex in adults with neurological deficits.
Perceptual and motor skills, 110(1), 89-103.

J. K. Kim, M. N. Bae, K. B. Lee & S. G. Hong,
(2020). Gait event detection algorithm based on
smart insoles. ETRI Journal, 42(1), 46-53.

N. F. Waterval, M. A. Brehm, H. E. Ploeger, F.
Nollet & J. Harlaar. (2018). Compensations in
lower limb joint work during walking in response
to unilateral calf muscle weakness. Gait &
posture, 66, 38-44.

£ Y 3(Byoung-Hyoun Moon) (M52

- 20209 3¥€ ~ @A FREOEi
EA s )

- THEoF 1 @54 &, 71584 Y

- E-Mail : mbh930@naver.com

4 Xl @ [i-Won Kim) [R5

201449 2¥ : AN EEAR
shrk(apA})

20149 39 ~ @A : gRHTgE
geasiy 15

- ARk - s, S=AAE

- E-Mail : rehab@nambu.ac.kr




