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| Abstract |

PURPOSE: This study examined the effect of vibration
stimulation of a vibration foam roller on the change in the
range of motion of the ankle joint and proprioception in
patients with chronic ankle instability. An additional aim was
to provide basic data for rehabilitation programs for chronic
ankle instability patients.

METHODS: This study was a randomized crossover design
of 22 patients with chronic ankle instability. All subjects were
divided into a vibrating group, a non-vibrating group, and a
control group. The vibration and non-vibration groups

performed the interventions, but the control group did not. For

fCorresponding Author : Sung-Hwan Park
227329@naver.com, http://orcid.org/0000-0002-4041-8933

This is an Open Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

the measurement, the range of motion and proprioception of
the ankle joint was measured using an electronic protractor
(Electrogoniometer, BPM Pathway, UK).

RESULTS: The vibration group showed significant differences
inthe dorsiflexion angle, dorsiflexion proprioception, and plantar
flexion proprioception (p < .05). The non- vibration group
showed significant differences in the dorsiflexion angle and
dorsiflexion proprioceptive sensation (p <.05). The vibration
group and the control group showed significant differences in
dorsiflexion proprioception and plantar flexion proprioception
(p<.05).

CONCLUSION: The range of motion and proprioception
of the ankle joint were improved in the group that received
vibration stimulation after the intervention than before the
intervention. Future research will be needed on patients with

various diseases.
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Fig. 1. Vibration foam roller.
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Table 1. General Characteristics of the Subjects (N = 22)

General Characteristics Subjects
Gender (male / female) 14/ 8
Age (yrs) 22.50 + 1.90°
Height (cm) 171.64 + 7.86
Weight (kg) 6532 = 11.66
* Mean = SD
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Table 2. Comparison of the ankle joint range of motion and proprioception

Pre Post Change p
Vibration Group 24.82 + 7.23° 27.95 + 6.99 3.14 + 4.54 005"
DR Non-Vibration Group 25.18 £ 745 2723 £ 7.16 2.05 £ 3.20 009"
Control Group 25.82 £ 7.46 2573 £ 797 -09 + 424 791
Vibration Group 51.82 + 7.02 52.50 + 6.34 68 + 7.08 .904
PR Non-Vibration Group 43.64 £ 6.29 48.64 + 791 .00 + 451 987
Control Group 4582 + 7.12 4750 + 7.28 1.68 + 5.14 .106
Vibration Group 2.14 £ 125 .82 + 1.01 2132 + 1.49° 002"
DP Non-Vibration Group 2.05 £ 1.09 136 = 1.05 -68 £ 1.13 012°
Control Group 1.95 £ 143 2.05 £ 1.50 .09 + 2.00 .980
Vibration Group 2.77 + 2.00 1.00 = .98 177 = 2.14° .001°
PP Non-Vibration Group 2.00 + 1.69 1.59 + 1.56 -41 £ 236 418
Control Group 2.18 £ 147 2.59 £ 1.82 41 £ 211 438
*Mean + SD
® Vibration group and control group were significant in the comparison between groups
“p<.05

DR: Dorsiflexion Range of motion, PR: Plantarflexion Range of motion
DP: Dorsiflexion Proprioception, PP: Plantarflexion Proprioception

g2 WE feld Holsk vehhal gskrkp> 05 thele] TeeFel F7b5w, cel 2 AM 2
(Table 2). selo] GAETtT Hustgc19). Ei w5 E)
Aol Sl BAelA EATFo] WRBAAA AA
V. 3 & o A3t} gickin WISHACH0). BT 289 AP
7 gastel AEWIZE Fobste] YA F3%5E,
IR B WE B Sakel A RPEEe] YA Y vjAcky Shgirh2r] &
B2 Qlolo] A7) Tl £AE £5S 4T S e AT WE F Belo) WFATo) Wile w9
5] AT U WU ol e B WRUZ P TR WY B, 28T F7H
Welo] H5hE Fukstel 4ol S WolEatHle) of WEFY FHEUNG DR EAUL 37
weba] B ATE SRR SelA Ae < 93 vA Ao AzkEr
TE Ause] A% F BelS A8 UR WA A5 B A7 vUSTL USFVLAE, WEFY 0%
W9 D ezl A SR Exfe] o) FEHUZIA 97 Aolrk vhepita, - 274
o gohwii, 7 FASe) ATES wwslel eH & S9@ Aolrk tehix Rtk F B 858
24 e AN skl AXSHATHIT,I8] Qreio] o3 55 AN AT 7HE WP R
B AT AETE 7 oA BEBUAE, W HUOmR2] WA HEoRE 2 Eap} girky B
SHY A958R, Wil D958 4a7t TSR] B9 E 29 252 de o) 282
o4 SolFt Aol7h LebaL, 7 kol Bt AT gl AgRe 2kl $4S YU
gzl WEHY DESEAR W Ry 1 20R4 2 dpe nUS TS E Be £508 g
Go-g3t7tol] olat Aol Uepdeh, ABATL o ok HobA Gl T8 2uto] oletsl) A 55



DrU=EE0Y ainfol TS0l IS

HQl % IQ4SHZ2N Dl SN ik P Uk &7 | 13

B ol wE ey BAlA AE E 29
o AEAT] BT BE EHS] D D4
24 v|A Z22el Aol dfs) Lobn ik Al
gick. 7 2w, W %@4 U
Ztol ; & v 2ol
o Pt ;u 4~ oz s
A9 FHBHSI DRSgH Yol AskE ZAA,
AA BAS AL S YA AR 7%

References

[1] Koh EK, Weon JH, Jung DY. Effect of direction of
gliding in tibiofibular joint on angle of active ankle
dorsiflexion. J Korean Soc Phys Med. 2014;9(4):439-45.

[2] De-La-Torre Domingo C, Alguacil-Diego IM, Molina-
Rueda F, et al. Effect of kinesiology tape on measurements
of balance in subjects with chronic ankle instability: a
randomized controlled trial. Arch Phys Med Rehabil.
2015;96(12):2169-75.

[3] Gribble PA, Delahunt E, Bleakley C, et al. Selection

criteria for patients with chronic ankle instability in
controlled research: a position statement of the
international ankle consortium. J Athl Train. 2013;
49(1):121-7.

[4] Hiller CE, Nightingale EJ, Lin CWC, et al. Characteristics
of people with recurrent ankle sprains: a systematic review
with meta-analysis. Br J Sports Med. 2011;45(8):660-72.

[5] Gilbreath JP, Gaven SL, Van Lunen L, et al. The effects
of mobilization with movement on dorsiflexion range
of motion, dynamic balance, and self-reported function
in individuals with chronic ankle instability. Man Ther.
2014;19(2):152-7.

[6] Salazar AP, Pinto C, Mossi JVR, et al. Effectiveness
of static stretching positioning on post-stroke upper-limb
spasticity and mobility: systematic review with meta-
analysis. Ann Phys Rehabil Med. 2019;62(4):274-82.

[7] Kwong PW, Ng GY, Chung RC, et al. Transcutaneous
electrical nerve stimulation improves walking capacity
and reduces spasticity in stroke survivors: a systematic
review and meta-analysis. Clin Rehabil. 2018;32(9):
1203-19.

[8] Cabanas-Valdés R, Serra-Llobet P, Rodriguez-Rubio PR,
et al. The effectiveness of extracorporeal shock wave
therapy for improving upper limb spasticity and
functionality in stroke patients: a systematic review and
meta-analysis. Clin Rehabil. 2020;34(9):1141-56.

[9] Cardinale, M, Rittweger, J. Vibration exercise makes
your muscles and bones stronger: fact or fiction?. J Br
Menopause Soc. 2006;12(1):12-8.

[10] Sullivan KM, Silvey DB, Button DC, et al. Roller-massager
application to the hamstrings increases sit-and-reach range
of motion within five to ten seconds without performance
impairments. Int J Sports Phys Ther. 2013;8(3):228-36.

[11] Pearcey GE, Bradbury-Squires DJ, Kawamoto JE, et al.
Foam rolling for delayed-onset muscle soreness and
recovery of dynamic performance measures. J Athl Train.
2015;50(1):5-13.

[12] Morales-Artacho AJ, Lacourpaille L, Guilhem G. Effects



14 | J Korean Soc Phys Med Vol. 18, No. 1

of warnrup on hamstring muscles stiffness: Cycling vs
foam rolling. Scand J Med Sci Sports. 2017;27(12):
1959-69.

[13] Romero-Moraleda B, La Touche R, Lerma-Lara S, et
al. Neurodynamic mobilization and foam rolling improved
delayed-onset muscle soreness in a healthy adult
population: a randomized controlled clinical trial. Peer].
2017;5:¢3908.

[14] Alawna MA, Unver BH, Yuksel EO. The reliability of
a smartphone goniometer application compared with a
traditional goniometer for measuring ankle joint range
of motion. J Am Podiatr Med Assoc. 2019;109(1):22-9.

[15] Willems T, Witvrouw E, Verstuyft J, et al. Proprioception
and muscle strength in subjects with a history of ankle
sprains and chronic instability. J Athl Train 2002;37(4):
487-93.

[16] Anandacoomarasamy A, Bamsley L. Long term outcomes
of inversion ankle injuries. Br J Sports Med. 2005;
39(3):el4.

[17] Han SW. Short-term change on pressure pain threshold
and vertical jump when foam roll exercises and vibration
foam roll exercises. AOSPT. 2018;14(1): 134-42.

[18] Deshpande N, Connelly DM, Culham EG, et al. Reliability
and validity of ankle proprioceptive measures. Arch Phys

(19]

Med Rehabil. 2003;84(6):883-89.

Lam FMH, Liao LR, Kwok TCY, et al. The effect of
vertical whole-body vibration on lower limb muscle
activation in elderly adults: Influence of vibration
frequency, amplitude and exercise. Maturitas. 2016;
88:59-64.

[20] Baumbach SF, Fasser M, Polzer H, et al. Study protocol:

(1]

[22]

the effect of whole body vibration on acute unilateral
unstable lateral ankle sprain a biphasic randomized
controlled trial. BMC Musculo skelet Disord. 2013;
14(1):1-9.

Yang F, Estrada EF, Sanchez MC. Vibration training
improves disability status in multiple sclerosis: A
pretest-posttest pilot study. J Neurol Sci. 2016;369:96-101.
Young JD, Spence AJ, Behm DG. Roller massage
decreases spinal excitability to the soleus. J Appl
Physiol(1985). 2018;124(4):950-9.

[23] de Souza A, Sanchotene CG, Lopes C et al. Acute effect

of 2 self-myofascial release protocols on hip and ankle
range of motion. J Sport Rehabil. 2018;28(2):159-64.
Krause F, Wilke J, Niederer D et al. Acute effects of
foam rolling on passive tissue stiffhess and fascial sliding:
study protocol for a randomized controlled trial. Trials.
2017;18(1):1-6.





