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Trampoline Exercise Improves Functional Performance in
Young Adults with Ankle Instability

Ji-Seok Kim, Jong-Hee Kim"

Hanyang University, Seoul, Korea

ABSTRACT

Received: January 23,2018 PURPOSE The purpose of this study was to examine the effect of trampoline exercise on functional performance

Accepted: April 23,2018 in persons with chronic ankle instability.

Published online: April 30,2018 METHODS A total of 24 college students were assigned to one of three groups: control (CON), ankle sprained

Keywords: without chronic ankle instability (NAI), and ankle sprained with chronic ankle instability (CAIl). Both NAl and CAI
CAl exercised on the trampoline for 40-70 min, three times a week during six weeks. To determine ankle’s function-
Functional performance al performance, Romberg test, Y-balance test, Side hop test, Figure-of-8 hop test, and Square hop test were
Latera! s‘;mk.le sprain conducted both injured and uninjured sides of foot before and after exercise. The data were analyzed utilizing
Rehabilitation two-way repeated ANOVA.

Trampoline exercise

Check for
updates

RESULTS The result showed significant differences among groups and time in Romberg test(NI), Y-balance test
posteromedial(NI), Y-balance test posteromedial(l), Y-balance test posterolateral(l), Figure-of-8 hop test(NI),
Square hop test(Nl), and Square hop test(l). The result showed a significant interaction in Romberg test(l), and
there was a significant differences between time in Romberg test(l). There were significant differences according
to time in Y-balance test front(NI), Y-balance test front(l), Y-balance test posterolateral(NI), Side hop test(NI), Side
hop test(l), and Figure-of-8 hop test(l). Trampoline exercise significantly improved functional performance meas-
ures including static and dynamic balance, postural control, muscle strength, and proprioception although the
positive effectiveness is differential depending on the degree of ankle instability.

CONCLUSIONS Our data demonstrate positive effects of rehabilitative trampoline exercise against impaired
functional performance of ankle with instability.

©The Asian Society of Kinesiology and the Korean Academy of Kinesiology
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$H5 2] 40~70%= WA Q1 2 ¢l F = Q1 9k (Verhagen et
WrE A b Sl WAl e A = &4k 8 al, 1995; Gerber et al, 1998; McKay et al., 2001), WA Wk
& o] 3}1} 2 (Mascaro & Swanson, 1994), & W= 7k o] EHH A (chronic ankle instability : CAI)S 73 & & tH(Her-
7+ 2223 il ehE @ (plantarflexion) o] U 9F2 1 7 (inver-  tel, 2000; Peters et al, 1991). -7 7] 2] A A9 A 5.9}
sion) & 2 HHE 9] = o) 7} Soj b AL M )= eakg wr A9 FAl, 9Hg 7 (tibialis anterior muscle)¥} 71%-0}z]
3+th(Balduini & Tetzlaff, 1982; Docherty et al., 2005). - ¢ < (peroneus longus muscle)©] <= 98}, AL =4
(proprioception) 7]°5-2] A8}, Z1e] il 0] A& TS

CAI®] 24 ¢121¢] FTH(Lentell etal., 1995).
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Kidgell et al., 2007; McKeon et al., 2008; Cha & Kim, 2009;
Doherty et al., 2017). ] 2] A A5 EHA g 2 H
Ao gd ol 2, BEA, A s Foll S AA
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Al 7155(Gribble et al., 2016; Gribble et al., 2014)2 HFE O
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Table 1. Physical characteristic of subjects (M+SEM)
Group Height (cm) Weight (kg) Age (yr)
CON(n=8; male:6,
e 17259+238  66.45£358  2140+0.55
A= nEl 160274183  66.85£631  2145+0.87
female: 1)
CAI(N=10; male:7, 172.54+2.48 73.50+4.37 22.62+1.00
female: 3)
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Romberg test Romberg test= "3 2| 33 &/ 2} 24| %=
A 58E Brrehr] f13 AALE, HAR] SA AL A E
T 1CC=99 o] aL, S A U] Al #] 4= 1CC=.90-91% ¥
Uh(Franchignoni et al,, 1998). 3] § Ahi= =S 3] gl o 7L
st % the] = S0 A & 9 ¥4 (hip joint) 7 -5 7 (knee
joint)= 90" = 3 3 (flexion) AbAl| ol A &F HFE A TR A
A2 5ok 3 e AL H gk oA A St E S
A 3= Al 7HS- 54 813 tH(Khasnis & Gokula, 2003). 7
AR A PR chel 7} el A wol 4 A Rle] B

B d3 S A EEEE AR 5, 54
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B7Fst7] $130 A

Star Excursion Balance Test(SEBT)2] 871 %3k
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ol A] Eoh= Aol = Al 2 7hEtal Al S A TE 2 AT (Caffrey et al., 2009; Gustavsson et al., 2006). $F
°] 40cm<Ql gAHZHE wpgel gk o) Z1efar 724 Apd
Side hop test Side hop testt= &2 /W (frontal S Yol A QPO =2, QFo| A WIo & HU == 54 ks
plane) ¥} & T ¥ (transverse plane) ol 4] ot SFEHM T T AR 07 Fol o = 215 2 dolo] gk Ak
(inversion) ¥} 712 7 (eversion) 2] WAz S H7F 0.01%(sec) T 2 7| 53Tk QL EH2 A AW, o
st7] 918k AALE, SAA}F 1 A8 2= 1CC=.87-930] 31, 2 WA ] Wako w sk qith. il o] Ao g
=42k W A X ICC=.842 £ TH(Docherty et al,, 2005 1, Whofl Wk o 2 g A, A8 8 9ol = 7hekar
Gustavsson et al.,, 2006). 3+ 2= 30cm 7H24 9] A8 22 30% 39 XH%‘ J3 .
HoJH AT ThA] A9IA & Eole =4S 18] & 3}
HAe w2 A 1038] vHE 5= A17HS 0.01%(sec) ¥ XfR X 2|2
A7MA 7158k ok T dE BEkS AL BEE A gekar 2 5= Windows-& SPSS version 21.05 &85l =
30 ¥ ASA A AE AR E4E AAlsd 7= Eﬁﬂﬁg 33t 3}
I i}(standard error of mean : SEM)® A A3} 3L, &
Figure-of-8 hop test Figure-of-8 hop testi= "0 27| & F-3& o €} 4|35 (partial eta squared) &= #|| A] 5}
s G ehael A ok R AR, e Ak A W82, e 3T A7 1] ol & 1A 9
31 QFE:=-¥ (medial rotation) @} 715 ¥ (lateral rotation) 3} WHE o] 914 kEA 8- A A5k T, F] w3} A] 7] 9/] *7?
o] ek ghs S Hrtelr] s AALR, SHA A AT Hu A7) 9] o S A8 o] Ve
F1=E=1CC96-.980] 3L, SAA W A F == 1CC=952 A1 -, J ] A7) 318 Aol = T&H -4 55, 3t X}Ol
] =7} S TH(Caffrey et al,, 2009; Mohammadi et al, 2015). & AUV FEA 02 15319 31, AR A= Bonferroni
m {2 0% F8-§ F(training cone)S YA SR v & ARESISITE SAIA ol dg {9 () 055 A
5, gk dte g Rys gy S vteA e = Atk
A H o7 Eol-2 A7HS 0.01%(sec) T E 7] S5}
ojs o] Aol i A9, WOl A A, 2 el AT}
EfE A9 AR 15eka 30237 §2 F ASA
Eibass <Table 2> & 2 A]7]¢]] w2 Romberg test®] ¥13}
2 02T Astoltk. A /1% Aeknh Aol H #9
Square hop test Square hop test= ¥} A 3 Aol 7} LrER T ARS-2 S A 3t CAT 5] ©o] CON A
(sagittal plane)oﬂ/‘14 TRHAR HEFE ] FAAH W @y NAI F el vl&) frolahAl Wakal, &5 F-of 1<
P d S Hrtelr] g AAR, SAA B SA s w3k 85 715 JWda A7) o B Ag aakel
AU A # == 242 ICC=.85, 1CC=.90.%, A Z| =7} 35 Al 7]oll A f2] gk 2o 7F Leb st o] = 5 okl Ad o]
Table 2. The change of Romberg test score in both sides of foot (M+SEM)
Variables Group Pre test Post test F post hoc e
Romberg test(N] CON®D 37.60+4.55 4130+5.18 group(G) 6.164% D=0<G 19
NAI@ 35.79£10.87 64.08+1.34 time(T) 10.272%* pre<post 16
g CAI® 22.71+6.02 36.35+10.26 @) x(T) b3 R— 08
Romberg test() CON@ 34.58+3.49 32.11+3.34 group(G) 3.005 @ o .10
NAI@ 24.66+1.93 34.36+4.02 time(T) 6.482*% pre<post A
9 CAIG 13.9142.06 32.60+7.49 @) % (T) 3263* ®=0=0 a1

*p<.05, ** p<.01, *** p<.001, CON: Control group, NAI: Injured and not CAl group, CAl: Injured and CAI group, | : injured side, NI : non-injured side
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Table 3. The change of Y-balance test score in both sides of foot (M+SEM)
Variables Group Pre test Post test F post hoc "
CON® 73.76+1.30 74.20+1.16 group(G) 16.695%** @<@=0 38
Y-balance test 1(NI)
NAIQ) 83.04+0.15 85.32+0.80 time(T) 1111 _ .02
(cm)
CAI® 81.70+2.79 83.93+3.25 (G) x (T) 0.148 _ .01
CON® 74.18+1.66 73.03+1.80 group(G) 21.758%** @<B®<® 45
Y-balance test 1()
NAIQ) 79.27+0.43 83.90+0.97 time(T) 2467 _ .04
(cm)
CAI® 76.57+0.95 77.75+0.89 (G) x (T) 2.871 _ .10
CON®D 90.26+2.19  95.81+1.89 group(G) 5.258%* @=2>06) 16
Y-balance test 2(NI)
NAI2) 89.44+0.71 89.40+1.05 time(T) 4.221* pre<post .07
(cm)
CAIR® 81.57+4.07 88.50+3.18 (G) x (T) 1.117 _ .04
CON®D 8862+1.81  91.38+1.44 group(G) 7.117%* @D=@>06) 21
Y-balance test 2(I)
NAI® 86.48+1.53 89.79+0.37 time(T) 5.446* pre<post .09
(cm)
CAI® 79.55+2.67 85.38+3.32 (G) % (T) 0.308 _ .01
CON®D 91.88+324  92.88+3.28 group(G) 7.190%* D>@=06) 21
Y-balance test 3(NI)
NAI® 84.42+0.27 86.68+1.17 time(T) 1.827 _ .03
(cm)
CAI® 79.36%3.11 85.13+3.50 (G) x (T) 0.411 _ .02
CON® 93.50+2.92 93.76+2.89 group(G) 13.175%%* @>@=0 33
Y-balance test 3(I)
NAI® 80.10£1.75 85.56+2.05 time(T) 4.284*% pre<post 07
(cm)
CAI® 75.661+2.92 84.20+3.86 (G) x (T) 1.108 _ .04
* p<.05, ** p<.01, *** p<.001,CON: Control group, NAI: Injured and not CAI group, CAl: Injured and CAl group, 1 : front, 2 : posteromedial, 3 : posterolateral | :
injured side, NI : non-injured side
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<Table 4> F &t & A] 7] o] u}2 Side hop test2] W 3}&
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Table 4. The change of Side hop test score in both sides of foot (M+SEM)

Variables Group Pre test Post test F post hoc 7
CON 9.55+0.12 9.54+0.28 roup(G 15.462%** =)< 36
Side hop test(NI) @ group(6) ©=0<®
NAIQ 9.82+0.86 10.00£0.19 time(T) 0.214 .00
sec
(sec) CAI®) 11.61£0.41 11.05+0.62 (G) x (T) 0.633 .02
) CON®D 9.98+0.38 10.01+0.32 group(G) 12.889%%* @D=0<0 32
Side hop test(l)
NAI® 9.86+0.63 9.49+0.60 time(T) 3679 .06
sec
= CAI® 13.16£1.07 11.06+£0.48 (G) x (T) 2362 e .08
*p<.05, ** p<.01, *** p<.001, CON: Control group, NAI: Injured and not CAl group, CAl: Injured and CAl group, | : injured side, NI : non-injured side
Table 5. The change of Figure-of-8 hop test score in both sides of foot (M+SEM)
Variables Group Pre test Post test F post hoc 8
*XK —
Figure-of-8 hop test(N) CON@® 6.33+0.18 6.03+£0.14 group(G) 9.965 @D=<0B 27
NAI2) 7.20+0.11 6.21+0.77 time(T) 11.620%** pre>post 18
=g CAI® 7924056 690029 @) x(T) 1095 e 04
X%¥ -
Figure-of-8 hop test() CON@ 6.33+0.12 6.36+0.22 group(G) 10.180 D<@=0 27
NAI2) 7.16x0.10 6.62+0.93 time(T) 2661 - .05
(sec) CAI® 7.45+0.26 7.12+0.34 @) x(T) 0938 e 03
*p<.05, ** p<.01, *** p<.001, CON: Control group, NAI: Injured and not CAl group, CAl: Injured and CAl group, | : injured side, NI : non-injured side
Table 6. The change of Square hop test score in both sides of foot (M£SEM)
Variables Group Pre test Post test F post hoc 8
CON 7.39+0.54 7.23£0.17 G 15.274%** .36
Square hop test(NI) @ group(G) D<@<®
NAI@ 8.17£0.21 7.59+0.21 time(T) 6.017* pre>post .10
(sec) CA® 876+030  822+033 (G) x (T) 0607 e 02
CON 7.59+0.16 741£0.16 G 21.788*%** =)< 45
Square hop test(l) @ group(G) ©=0<®
NAI2) 8.06+0.13 7.65+0.14 time(T) 9.326** pre>post 15
(seq) CAI® 924037 833013 (G) x (T) 1712 e 06

*p<.05, ** p<.01, *** p<.001, CON: Control group, NAI: Injured and not CAl group, CAl: Injured and CAl group, | : injured side, NI : non-injured side
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