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Effect of Infrapatellar Strap on Quadriceps Strength and
Jumping Biomechanics

Abstract

Background: Patellar tendinopathy is a sport injury which commonly occurred in
sports that frequently involves in jumping movements. It is also called the jumper’s
knee. Infrapatellar strap is a knee brace usually used for patellar tendinopathy. There
were very little literatures regarding the effect of infrapatellar strap on athletic
performance. Therefore, the purpose of this study was to investigate the effect of
infrapatellar strap on quadriceps strength and jumping biomechanics. Methods:
Fourteen healthy subjects participated in this study. Biodex isokinetic dynamometer and
surface electromyography system were used to measure the quadriceps strength and
muscle activation in isokinetic testing. A force plate was used to measure the ground
reaction force, loading rate and flying time in counter movement jump, squat jump and
drop jump. Paired t test was used to compare the differences between no strap and
infrapatellar strap. Results: No significant difference was found on quadriceps strength
and muscle activation in isokinetic testings with the angular velocity of 30 — 180 °/s.
The use of infrapatellar strap significantly increased the vertical ground reaction force
during taking off of squat jump. There was an increasing trend on the vertical ground
reaction force of landing after the use of infrapatellar strap. Conclusion: This study
suggested that the quadriceps strength and muscle activation would not be affected by
infrapatellar strap. The jumping movements involved in stretch-shortening cycle would
not be affected by infrapatellar strap. Infrapatellar strap would increase the push up
force in squat jump.

Key words: knee brace - knee extensor strength » muscle activation - vertical ground
reaction force
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¥ w=  (Patellar tendinopathy) -» 4 Blazina, Kerlan,
Jobe, Carter, and Carlson (1973) & = #& &1 > 4 % % ¥ & pb
Boé itz R EP o Fl L E % (Jumper’s knee) - H
ek F A s =W E T % (Inferior patellar pole) ¢ 3 & % a9
B o * P HF LR SOEE S HETHE AL (Bodne et al.,
1988; Cook, Kiss, & Khan, 1999) - & {2 3 ix {7 T L I
Whelaog 2 S8 gt EdHA 282 F5F3:E 14.2%
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X H pRE R : B ERF S FEE 446%%2 31.9% (Lian,

La

Engebretsen, & Bahr, 2005) ; & & - s #F & B % 2 F 2 3 &
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8.5%  H ¢ P iE & 2 Lo FHF AL F L 144%2 13.3%
(Zwerver, Bredeweg, & van den Akker-Scheek, 2011) - & 3
Wi aEaRE > 93 =242 - HEE s B g P
Baop g for o P a0 @ 2 E L3N E R SRR
% x ¥ (Saithna, Gogna, Baraza, Modi, & Spencer,
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X g @ B R &+~ & (Almekinders, Vellema, & Weinhold,
2002; Dillon, Erasmus, Muller, Scheffer, & de Villiers, 2008;
Lavagnino, Arnoczky, Elvin, & Dodds, 2008) ; %] % M & &
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(Stretch-shortening cycle) (Komi,& Bosco, 1978) - # p*
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L3 R U R-i R RE T AR ER DR D T o
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& i & M = & (Elastic energy) % &~ & # 3%  (Stretch
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g R EEP RS RE S FTF S R e bopow § g
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Wt S %M & ¥ R 2> Taunton, Clement, Smart,
and McNicol (1987) # I &% M & § T 7 » ¥ % L ot F 3
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= ¢ Blazina % + (1973) #& & > ~ # 5 B E % > B F 0 R B
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7oA
e B G (Bodne et al., 1988; Cook et al., 1999) - (=) #&
5 4 2 B ¥k ¥ ¥ (Magnetic resonance imaging) ¥ & ¢ >
W% T e § N R ¥ b % (Hamilton & Purdam,
2004) -

P F F i LEL - R ESHF T (Almekinders
et al., 2002; Dillon et al., 2008; Schmid et al., 2002) - ¢ %
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# @ M Bl F (Simple tests of function) - (iii) & # i 4
(Ability to play sport) - Lohrer and Nauck (2011) # 4t 3#F "%
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X W Tampere * £ chi@ & § 2T P ¥ - P2 A kop 3 Lz

EBAD > FRP LG Z AL - i Lk p kM

a4

WKL R M E G 3 20% 0 8 H X LR MT g

(Osgood-Schlatter disease) > & %% M & § T o 10% > d 0+
o Ml M e RYF A ERG T 2 -
- ~ B A EFHR L F L F

Lian % 4 (2005) # & 613 = m =& eh ik % & # F - & &

pal

R Z R ER AR v Ep R

%

o]

(Orienteering) - # & # # & ~ ¥ 3 &£ 1 2 2 53 p %
MR TH 8 mERFEE R DR F R R

WE LT EREL R A RGP F RN

ht!
o+
S
%
ol
L
g

WL e 4 F 5 14.2% > mok A T ¥ 32 B 0 o M b A I M

TE G

=k

2T e Hc i 64 4o B P Pz iE BB 4 F &
% (44.6%) > H = 2 g3k (31.9%) - A p FE E T A

TochiE B 3E B ¢ 0 X L AR WL 4 o

11



Witvrouw, Bellemans, Lysens, Danneels, and Cambier
(2001) m % 138 =5 4 (99 = 9 M4 %2 39 =4 ¢ » T 35 g #
518 8Kk) 7 A WA E M T KRN N wRBEMESE T
BT kAN A o BN g 4 F L 13.8% -
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(Houk et al., 1996)

S~ EAHEPRFR/MELTP (Repeated tensile-overload /

Chronic overload theory)
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* 3 VA % A 52 (Finite element model) & & 45 & % < 4
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4 ®o o & Almekinders & 4 (2002) e § % ¢ > | *

P

AR S R A AR RS R T~ R T 2 R
Txy o & % R % 3+ (Strain gauges) - ¥ B E % B & 0°F 60°
LA mE R s g R ORPME 0°F s frEa L2 8L R R D
BRI G F A G = VAR RIS 7 A T = N .
AL R R EB T oA ow ok R EH S A
W% f 5 &4 O jrox s (Stress shielding) - @ § % B & &y o
060°F > e R AL - v P REHFRLE LRSS - AP

e fER G PR LR AT 2 AT R

Almekinders 32 2 2 v £ 4 0 2 F B e £ B o

o~ WG OR 2 E R
Hamilton and Purdam (2004) z:u % %% & % 4 > & ¥
e A 4 g R BB O MM S EY I 60°9 8 A2 o B

e kg B LR - BRyGH4 E (Compressive force)
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- BEBESOBER AL HRL VM AESEE P L -
Wi KE RS hd i &d £FAFE RS R (High
molecular weight proteoglycans) %2 % = 3] % & % +¢ (Type Il
collagen) #f e & ;& K X 3%k 4 hle i & d Ko F 8 h{rw
9 R P (Low molecular weight proteoglycans) 2 % - 4| #%
f 399 (Type | collagen) » = (Robbins & Vogel, 1994)
SRR G ERET O EHE AR R A (R4
k4 ) a3 R RERDERLE L o B ERLT G D

(Hamilton & Purdam, 2004)

Bl 2-2 %% B & §d chi AR > s L BREFREL L DFTY

(Hamilton & Purdam, 2004)

RIS - v‘/gief;;kﬂ:.?y‘ung’%%T“%iﬁ,i,@ﬁﬁiiﬁéfné
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(Intrinsic risk factors) % ¢ % g *% %] + (Extrinsic risk
factors) = dﬂz * 3 #% (Lian et al., 2003; Maffulli, Wong, &
Almekinders, 2003; Mahieu, Witvrouw, Stevens, Van Tiggelen,
& Roget, 2006) ; @ & &~ F & ¢ » F &£ AN A B % FF e

fE o R AR RTS A R PG PR T R

~.

SHRTIS SNV SN B B B AU N S S i R

(w
F_L
Yy

R S AN AR A L RS R R

boF G b o o R AR L R R E L g o Tk E

|

B BB EEL 2 A FF A r F R A o

-~ reAS
(-) Wt

>
]

¥

Schmid % 4 (2002) #7 7 #f % & ch & ¥ & 4 % & & th

i

Mofkoa 4t Sl iy g 89 25 a ol e (19
=) M2 @Rk E (32 ) > fl*E EREEFEP RS FFAY
P B —g s Ak s WP =% (Tendon insertion

location) - % % % 3 ¥ %= X %ﬁi EE A2 ARy K
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FAR o R RLEE O RERT F AL E Y O
I B i 4% A ;% (Posterior insertion) - it 7 68.4% > @ i B
FHOREL G N BTG 43.8% 0 it R T v R
Koemg 4 > A ARG R E R o AL

Pl G 0 R B b2 R R RSB R

(=) ~ W R TR

AHPRTFEALSEF I FARED 0 B R LR
A

s

TR EF MY P F R
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N
PTAERWRLE L g

b

CFo P g AR F 0 W E AR
Y
f

|k

Lian & « (2003) 4z

e

47 =R 3 iR A Pk E (e ke 0 24 =5 R

‘.3;

A
B23 ) o4 A P RIFT A E RS R R
g LEEFRESOHE > P LG OB F R G

BB i 4 o @ Lian % 4 (2005) A 7 613 = 4m = & & E (iF
% i

W
\

£ & 5 op

o g ks Kk ) 2 B4 ER

i

GhoA 4 R T

=l

B G R hE 2 T ENFR

p

L
€ (84 kg V.S 77 kg ) - F ¥ % ehiE

Az T3 23 8HF
#% % (186 cmV.S181cm) - ¥ ¢ Zwerver % + (2011) ~ @&
%891l - m@EH R oH P T ML 502 (¢ F 51
B oWrsEt) o 44 i 389 (H Y5 25y AEEL) o

FhoL K f R ETR o S LMo Lo BPE R
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B mehE R (22.8 A& V.S 241 &) > b3 R
(185cm V.S 181cm) - * # & » & € (77.4kg V.S 73.6kg) -

M 2 R 4y B (Body mass index ; BMI)
AR St SR B U A I SR I | S R
2 - ¥ % Gaida, Cook, Bass, Austen, and Kiss (2004) - »
32 g g AT gERA R G LY 2 24

SR A MR TR SRR R R

.
tOF
Bz @& R (0.74) > WX led ¥F g oL (0.76)

3

Malliaras, Cook, and Kent (2007) =0 ¢ 2% ~ # £ 113 =

BE PR E L2 AR FTHEEY TR T3 (R R

=

24 > 5 H BB L &= 21 o BERIE R E 28 ) o &

Mos 40 = (B e 19 = 5 FrowE L e 16 = o5 B R B O R

5 ) O REREFFR S OPRY G EELER R 2L
BEF Rl (915 1226 %5 1223) » F LB
e BO(H R Atz BMI: ¥ B 5 248> % 5 23.0;
B AF WL 2 BMI: 9 4 25,7 & | % 25.5) 4 K EF B b
CH T Rl Vo p R R G WL ES R R (7
5 0.80; % 5 0.74) - F WL I HLEHR TG RF D
OB (H Rl Ar L 0 0.82 BRI B 0.85) 5 F 9 oMo
Bl < * 83cm> » ¢ F W B AL S 2R G o

P 2 BRI G REORE P v AR
3 ¥ i

A
o

=
s
=
=}

AT R G R A HL T WRERE R
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BEB a2 R E HEE RS AL REEFG AR
WREE A WL L F AF Y F R B R DY S E R
B o & Witvrouw % 4 (2001) v =% ¢ > % v Z A2 41 » 138

fi%‘f’* (_E;l,ri99{:—'_,—#:&_391’_"'_,-155’-&‘1\5&%188%‘)7{

e

B OE PR TR A o B S ER R DR G

SR F RN BE LS 4 (17 =) > H e ol B —

BMOa md AR (e 86° VS B & 1 132.6°) 2

fered R —HME By &R (F Ul 2:83.7°VSEEE &

100.8°) # X F W % L eh B 4 X o ¥ ¢ A& Backman and

Danielson (2011) v/ 3 # > & % 75 2z & B 4 ¢ §F & 3%
H

o F (14~20 A ) > H ¢ 95 38 =0 4 4 5 37 = o

ek

55

#* % 5 % % (Lunge) P BB & % B (Dorsiflexion) &

W

X - EREIRE 0 FRERLOF L BT BTG

=l-

\\?{r
W

#E s R e (12 2) #og ke (63 =) o R A

omr oo B el 2 F B & R G 34.3° & K e S 39.1°

=5

G2 v oA gL A B & R 5 35.3°0 Eop R R G

34

40.4° B L i Rl PR M E R R B R > R B A B E
MM OE R & B ¥ K 36.5% h- & MR L hF 4 F 5

18.5%-29.4% > & B M & % A & & < 36.5°ﬁ SR N 1

22
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FIE& RHRFERA

AP G B G BERREEAHERE Y BR Y 2R
BEde B cn L B o I Z v PR RBRER Y RN RS
E R B A S L S R ol I A
Bede o 2 T M S EEE St kg Jrg o F R
Ben & > 0 2 1% p 4 45 o 7 B R v T OH B2 F ok OE
TN R T 2 " B Ao~ = I S A B S = VA S . 4

R i oo

- ~z &P A F 5% (Force plate)
Kistler = & ] + (Type 9260AA,Kistler,inc.
Winterhur,Switzerland) (@ 3-1) - # # # & 1000Hz > # &

ISR - BRRECE R R O I R
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T AEE A A E FR LR G LR R

B 3-1 Kistler = X ip 4

30



= ~ % @ "% M H (Surface electromyography system)
BIOPAC MP150 #- ¢ = % ¢ & % % (Biopac system, Inc,

CA, USA) (W 3-2) - # # # % 1000Hz- 5 & % & % Jc & %

EOER YRR T s e 2 oY R A g X

SR BN RT R R TR G

~
\

N\
=

¥ & TsD150A

B 3-2 Bipac MP150 #»~ ¢ = 5. ¢ & & it

S RAMEE LR

S700 Joint angle shape sensor % 3+ M % £ & =
(Measuurand, Inc.Hanwell Road, Canada) (® 3-3) > * | *
BIOPAC MP150 ** ¢ #t 5Lfc & S F ok #H & > & %K
#g % 1000Hz > e & F % B /27 % M & & A g > &7 ik

HIFEERRE TG R T R
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I ~¥Hwe4 BF (Infrapatellar Strap)
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28 BRI As

~F 3 1 SPSS V12.0 st g 5 a1 B2 o ook
A T % (Paired t test) v $a a7 3 S & K ff % %R ¥ B % b
BA Bz v d v B R A s FR P LI
Foigd 4 ~ f @i 2 29 B YRR kipagit o BFOLE
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A ki G 4 RmRFY FEF(129 024 ) 2 ¢ 13
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T hEE T aE L 221Kk 2§ T30 173420 0 HET
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