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Objective: The purpose of this study was to investigate the effects of combining Mulligan taping and flossing bands on lower limb

muscle activity and static and dynamic balance.
Design: A randomized controlled trial.

Methods: Sixty-eight patients with chronic ankle instability were randomized into three groups that were treated with Mulligan
taping (MT, n=22), flossing band (FB, n=23) and Mulligan taping combined with flossing band (MT + FB, n=23), and various
parameters were compared before and after the intervention. The muscle activity of the lower extremities, including the tibialis
anterior, peroneus longus and medial of gastrocnemius muscles was measured using BTS FREE EMG 1000, while the static and
dynamic balance were measured using the Biorscuue balance measuring equipment.

Results: There was a significant difference in muscle activity of the tibialis anterior muscle, before and after the intervention, in
the MT group (p<0.01), FB (p<0.001) and MT + FB (p < 0.001). There was also a significant difference in the muscle activity of
the tibialis anterior muscle in the MT + FB group when compared with that in MT and FB groups (p < 0.05). We also observed a
significant difference in the dynamic balance all the groups (p <0.001).

Conclusions: Therefore, combining Mulligan taping and flossing bands for patients with chronic ankle instability may improve

dynamic balance and tibialis anterior muscle activity.
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Figure 1. Application of Mulligan taping
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Figure 2. Application of flossing band
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Table 1. General Characteristics of Participants (n=68)
MT (n=22) FB (n=23) MT+FB (n=23) F p

Age(yrs) 25.86+4.67 26.83+5.09 26.74+5.69 0.236 0.790

Height(cm) 171.44+8.66 171.67+£8.72 170.48+8.69 0.122 0.886

Weight(kg) 73.55+13.07 69.78+14.70 72.57+12.29 0.481 0.620

BMI(kg/m) 24.90+3.10 23.66+3.64 25.10£2.69 1.396 0.255

CAIT(score) 18.45+4.63 20.26+2.70 18.74+3.93 1.464 0.239

Mean+SD: Meantstandard deviation

MT: Mulligan taping group

FB: flossing band group

MT+FB: Mulligan taping combined with flossing band
BMI: body mass index

CAIT: Cumberland ankle instability tool
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Table 2. Comparison of changes in muscle activity of tibialis anterior, peroneus longus and medial of gastrocnemius
(n=68)
Before After Difference t p

MT 33.47+5.86 35.37£6.07 1.84+2.97 —3.016 0.007"

FB 33.05+7.19 36.04+6.82 2.98+3.48 —4.116 <0.001""
TA MT+FB 32.93+7.18 39.01+8.41 6.03+4.28 —6.833 <0.001""

F(p) 8.047(0.001)"

Scheffe a<c(0.001)”, b<c(0.022)°

MT 25.69+13.74 25.09+£7.72 —0.60+7.81 0.362 0.721

FB 23.20+5.11 24.07+6.85 0.87+£5.15 —0.815 0.424
PL MT+FB 25.56+8.43 25.34+7.89 —.021+6.17 0.165 0.871

F(p) 0.320(0.728)

Scheffe N/S

MT 15.25+7.08 14.92+6.14 —0.334+3.34 0.466 0.646
Medial FB 12.49+3.50 12.5243.60 0.02+4.23 —0.027 0.979
of MT +FB 12.58+.3.56 11.63+4.21 —0.95+4.27 1.066 0.298
GCM F(p) 0.353(0.704)

Scheffe N/S

*p <0.05, **p <0.01, ***p <0.001, Mean+SD: Mean+standard deviation,
TA: tibialis anterior, PL: peroneus longus, GCM: gastrocnemius

o|g FofAl =4 A 25.69+13.74, =R B 25.09+7.72
2 FAAHCR o3t Afol= §lal(p>0.05), E=
AHE FolA A A 23204511, A F
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Table 3. Comparison of balance changes before and after intervention (n=68)
Before After Difference t P

MT 27.45+25.96 31.914+26.36 8.41+32.95 -0.714 0.483
Static FB 24.70+£16.47 23.04£16.67 16.22+23.19 0.752 0.789
balance-eyes MT+FB  33.57+21.24 32.22+22.69 15.65+22.51 0.487 0.631
open F(p) 0.353(0.704)

Scheffe  N/S

MT 47.09+62.41 36.50+£72.01 1.09+33.88 1.308 0.205
Static FB 41.30+£36.41 36.30+20.99 4.30+30.37 0.675 0.507
balance-eyes MT+FB  34.26+22.69 31.74+18.22 2.74+17.58 0.826 0.418
open F(p) 0.074(0.929)

Scheffe  N/S

MT 8008.14+2617.69  10272.23+2683.26  2264.09+941.87 —11.275  <0.001""
Dynamic FB 8296.96+2300.34  10692.78+2022.90 2395.83+1063.01 —10.809  <0.001""
balance-eyes MT+FB  8061.39+1908.48 10934.78+2421.18  2873.39+1113.52 —12.375  <0.001°""
open F(p) 2.143(0.126)

Scheffe  N/S

*p <0.05, **p <0.01, ***p <0.001, Mean+SD: Meanz+standard deviation,

MT(a): Mulligan taping group, FB(b): flossing band group,
MT+FB(c): Mulligan taping combined with flossing band,

TA: tibialis anterior, PL: peroneus longus, GCM: gastrocnemius

I(F=0.601, p>0.05), == A= W= FAA R
G953t ZJol= IQTHF=0.074, p>0.05).

B NS SAAY Hst Hlw

A AT 25 W S8 Aol= Heldd Hold
FolA ZA A 8008.1442617.69 mm2, FA =
10272.23 +2683.26 mm*E EASHH o2 Gol3t }o]
7t QATHP<0.001). Z24 we Zolq FA A
8296.96+ 2300342 mm?, =7 & 10692.78+2022.90
mm*E FASHH o= {O3F Zfol7t QlItH(p <0.001).

deldvt B24 2Y Ae2olA A A 8061.39=
1908.48 mm?, A ¥ 10934.78+2421.18 mm2=E &4
ata o §ofat 2|7k 2UTHp<0.001)(Table 3).
A A% 28 2 BA7E WekE vay A FAH
o Fofat Zol YUHE=2.143, p>0.05).

Aol maadS Hsstr|l Adll A= Sl
Atoll A e "ol 24 Wert g7t
+o] dEAE] FOgt ZfolE Helow, Heyl o]
gyt Z2A4 WEE A3t A7 g 7HA] SARE F
SRS ET; {23k ZfolE Hrh APA-te] st
Hejd go|gS Wigo] Aot e AEFA
o Us 59 Z=rt ST AT &
37F S7FECHAL sEATH29]. EEA MEE A-8-519
S o) 259 S SA| LT 4= lom IEVEE
HAE S7HA1Z 4= dokar sk6la[30] s w8 e
¢} oo THH & <+

[31].

2 dAqtolA= Hed glolgo] Qtfe] AEHAE
FojFa, Z24 MEE FEoto] 259 '@Adol F
o] F 7HA] FAE Aete] H83S o 7Y
T2 Eo AYA] BIHE THACL Z17e) FAE AE
e wEoh {ogt 2fol7t YEbthal Azt Ay
Atoll A Held glolgo] 1lFotelde] 8w ¥
3= Ho|A] ¢IQkTtH32]. ol= & Aol Autet UX|s
QA Z1gote 2 UEe] Aol Fast 93
k= 5017 wi2ell[33,34] SFOo g9 AtolA Z1Eot

o %
2

ox Mt &

[o

o



Jeong et al.: Effect of Mulligan Taping Combined with Flossing Band in Chronic Ankle Instability 133

ool Yt Weld HolWu 24 WEY At A
%7 0w o|RolAo} grku Azt
£ Ao B HolFu B4 W, Bl

ol SR WEE AT FAVL FAFYN
ol8F Aol sl 2 o] el Aol gl
AT el Hlol g e el Hgape /1A

A =875 X}J w3 A A717F 7hsshAl s
ATl S7ISFAHAL sHAL35], TS wY Al
7R AbelA 288 W FAEE AAPE frelsHAl
S7HEITH36]. S22 WMES W A8 A R
72 A2l Ayt okal SFATH30,37]. F7t
Al FA R T S8R ST SR
@ol S7IBIAAL ol Aol st e
of Z o]Ro|A FAtFol SUFEHUT L HAE F
7HA SAE Adsto] A8 2t 242 283t itk
Frolgt Apol= Kol 0}0*21'} 7R AA AL F
As A8 5 Aol7 ¥ A 4= okl sl o
OO Aol e Hlo l 3% £24 Wes 4%
& FA7E EHFFl ML Il g5 A7 B
/do] Qokar AyzFsict,
Ao Agde cheat ek A4, 20~ 30002
%Li ST B, M, AEHL ’1le) Aol
HAE dutelsty] of#Hth 4, T
W SEAAEAE ARSIt YAl 23] b2

o ME §hY WE BOLYY A AN o2l
o A, S0l AT v wE =Roly] o] 4

A7} o] R0l )] ot A7|7ke] wIFE o 4 glYd
o= “*?474 glo|g, e Ejlez
- 7 'G‘ZH ol 2=
ZZH SAE A8 u s
T ulem gapel SHA; 7F
Agtdol U
A7|H o2 AAs Tk dF
lEsfohe ot 5% A7t
Et‘z ded gHolgi E24
°*7l i %‘Tar%hﬂ

1
ZaA W AR

2
OFO—V#;@‘
msi'>>_a
;

%5
iz}
oo

20
o

fo
ot
[N

IR
, ot
2 o

= flo

righ ofx A

RGNS
N
o

U
N
it lo

o ox
Do
J

f
%
o oo
r
rﬂ

M

2,

il

EE

2 o
N

% N

4 o

o

<

%

"

e

r&

-1

N

N

O

asgwel 4, 5ARYS 24 A% WA

=S A3t %XHA 7‘“101 OWOHH hAtol gt =
552 olZojd Jlo ARA FF Pejz ge]
W E2A WMES Add A8she AAZola A
3l A7t F&H o= ofofA A s|Tficy

Scott G, Menz HB, Newcombe L. Age-related dif-
ferences in foot structure and function. Gait posture.
2007;26(1):68-75.

Lee WH. Effects of Gastrocnemius Muscle Length
on the Dynamic Balance and Antero-posterior Pressure
Distribution of Foot. JKAIS. 2019;20(6):150-157.
Helly KL, Bain KA, Hoch MC, Heebner NR,
Gribble PA, Terada M, et al. The Effect of
Attending Physical Rehabilitation After the First
Acute Lateral Ankle Sprain on Static Postural
Control in Patients with Chronic Ankle Instability. J
Sport Rehabilit. 2021;30(7):1000-1007.

ChoEN, Kwon SY, Lee DY, Hong JH, Yu JH, Kim
JS, et al. Comparison of the Immediate Effect of
Ankle and Hip Joint Thera-band Exercise on the
Balance Ability. J Kor Soc Phys Med. 2021;16(4):
23-31.

Jung EN. The Effect of Attentional Focus on Ankle
Balance Training in Athletes with Chronic Ankle
Instability. Kor J Sports Sci. 2018;27(3):395-405.
Someeh M, Norasteh AA, Daneshmandi H, Asadi
A. Immediate effects of Mulligan's fibular re-
positioning taping on postural control in athletes
with and without chronic ankle instability. Phys
Ther Sport. 2015;16(2):135-139.

Yeung MS, Chan KM, So CH, Yuan WY. An epi-
demiological survey on ankle sprain. Bri J Sports
Med. 1994;28(2):112-116.

Beynnon BD, Renstrom PA, Alosa DM, Baumhauer
JF, Vacek PM. Ankle ligament injury risk factors: a



134

Phys Ther Rehabil Sci 11(2)

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

prospective study of college athletes. J Orthop Res.
2001;19(2):213-220.
Sarvestan J, Alaei F, Kazemi, NS, Khial HP,
Shirzad E, Svoboda Z. Agility profile in collegiate
athletes with chronic ankle sprain: the effect of ath-
letic and kinesio taping among both genders. Sport
Sci Health. 2018;14(1):407-414.

Maffulli N, Ferran NA. Management of acute and
chronic ankle instability. J Am Acad Orthop Surg.
2008;16(10):608-615.

Nam SS. Effect of ankle taping treatment for pos-
ture stability of the elite athlete. Korea J Sports
Sci. 2019;28(4):1021-1029.

Mulligan BR. Manual therapy: NAGS, SNAGS,
MWMS Etc. (5th ed.). Wellington: Plain View
Services; 2004.

Someeh M, Norasteh AA, Daneshmandi H, Asadi
A. Immediate effects of Mulligan's fibular re-
positioning taping on postural control in athletes
with and without chronic ankle instability. Phys
Ther Sport. 2015;16(2):135-139.

Han SW. The Effect of Vibration Foam Roll and
Flossing Band Exercise on Muscle Strengthing and
Balance in Olders. Arch OrthopSports Phys Ther.
2019;15(1):1-9.

Hendrik E, Roland, K, Klaas S, Bernard, CK.
Flossing. Bumuneducation; 2016.

Koya M, Ishiguro K, Nakayama T. Immediate ef-
fects of two different ankle taping techniques on
ankle inversion during quick lateral cutting move-
ments; a pilot crossover randomised controlled trial.
J Phys Ther Sports Med. 2018;2(1):5-9.

Galis J, Cooper DJ. Application of a Floss Band at
Differing Pressure Levels: Effects at the Ankle
Joint. J Strength Cond Res. 2020;10(5):10-20.
Kulkarni G, Desai A. Effectiveness of additional
Mulligan taping over conventional therapy in young
female gymnasts with lateral ankle sprain. Int J
Health Allied Sci. 2020;9(3):271-276.

Nguyen AP, Pitance L, Mahaudens P, Detrembleur
C, David Y, Hall T. et al. Effects of Mulligan
Mobilization with Movement in Subacute Lateral
Ankle Sprains: A Pragmatic Randomized Trial. J
Man Manip Ther. 2021;29(6):341-352.

Mulligan B. The painful dysfunctional shoulder: A
new treatment approach using 'mobilisation-with

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

movement'. NZ J Physiother. 2003;31(3):140-147.
Hopper D, Samsson K, Hulenik T, Ng C, Hall T,
Robinson K. The influence of Mulligan ankle tap-
ing during balance performance in subjects with
unilateral chronic ankle instability. Phys Ther Sport.
2009;10(4):125-130.

Driller M, Mackay K, Mills B, Tavares F. Tissue
flossing on ankle range of motion, jump and sprint
performance: A follow-up study. Phys Ther Sport.
2017;28(1):29-33.

Mills B, Mayo B, Tavares F, Driller M. The effect
of tissue flossing on ankle range of motion, jump,
and sprint performance in elite rugby union
athletes. J Sport Rehabilit. 2018;29(3):282-286.
Geerinck A, Beaudart, C, Salvan Q, Van Beveren J,
D’Hooghe P, Bruyére O, et al. French translation
and validation of the Cumberland Ankle Instability
Tool, an instrument for measuring functional ankle
instability. Foot Ankle Surg. 2020;26(4):391-397.
Ko J, Rosen AB, Brown CN. Cross-—cultural adapta-
tion and validation of the Korean version of the
Cumberland Ankle Instability Tool. Int J Sports
Phys Ther. 2015;10(7):1007-1014.

Jeong KY, Kim TG. A Study on the One-leg Drop
landing Pattern and Muscular Activity depending on
Chronic Ankle instability among Basketball Club
members. J Digit Converg. 2021;19(2):481-488.
Delbroek T, Vermeylen W, Spildooren J. The effect
of cognitive-motor dual task training with the bio-
rescue force platform on cognition, balance and du-
al task performance in institutionalized older adults:
a randomized controlled trial. J Phys Ther Sci.
2017; 29(7):1137-1143.

Yoon Y]J. Efect of Visual Diference on Balance and
Walking Capacity in Life Care of Colege Students.
J Kor Entertain Ind Assoc. 2021;15(1):191-197.
Ghadi P, Verma C. Study of the efficacy of the
Mulligan's movement with mobilization and taping
technique as an adjunct to the conventional therapy
for lateral ankle sprain. Indian J Physiother Occup
Ther. 2013;7(3):167-171.

Maust Z, Bradney D, Collins SM, Wesley C,
Bowman TG. The effects of soft tissue flossing on
hamstring range of motion and lower extremity
power. Int J Sports Phys Ther. 2021;16(3):689-694.
Plocker D, Wahlquist B, Dittrich B. Effects of tis-



Jeong et al.: Effect of Mulligan Taping Combined with Flossing Band in Chronic Ankle Instability 135

sue flossing on upper extremity range of motion
and power. Int J Exerc Sci. 2015;12(1):1-7.

32. Chou E, Kim KM, Baker AG, Hertel J, Hart JM.
Lower leg neuromuscular changes following fibular
reposition taping in individuals with chronic ankle
instability. Man Ther. 2013;18(4):316-320.

33. Itoh S, Kubota K, Ogata K, Tsuji T. Exercise sys-
tem for eccentric tibialis anterior contraction to im-
prove ambulatory function. Annu Int Conf IEEE
Eng Med Biol Soc. 2016;16(20):5845-5848.

34. Yoon SR, Kim JW, Song DE, Lee BR, Lee JH,
Kim YW. Effect of various support surfaces onacti-
vation of tibialis anterior, peroneus longus and gas-
trocnemius muscles during squat performance. J
Mech Sci Technol. 2019;3(2):31-37.

35. Yanghoobi M, Mahmoudi Z, Gholami M,
Mohammadi R. Effects of lower leg therapeutic
taping on balance in central nervous system dis-
eases: A systematic review of literature. Middle
East J Rehabil Health Stud. 2019;6(3):1-7.

36. Simsek S, Yagci N. Acute effects of distal fibular
taping technique on pain, balance and forward
lunge activities in Chronic Ankle Instability. J Back
Musculoskelet Rehabil. 2019;32(1):15-20.

37. Ross S, Kandasamy G, Lecturer P. The effects of
‘tack and floss’ active joint mobilization on ankle
dorsiflexion range of motion using voodoo floss
bands. J Phys Ther. 2017;43(4):1-22.



