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The influence of hamstring shortness on thigh-muscles during lunge exercises
Bo ram Choi, Ph.D., P.T.

Dept. of Physical Therapy, College of health and welfare, Silla University

Abstract quadriceps femoris and hamstring, and continuous
Background: Hamstring shortness results in the in- hamstring shortness can cause damage on joints of
appropriate activation of the quadriceps femoris be- lower limb.

cause of the loss of the reciprocal inhibition

mechanism. The purpose of this study was to inves- Key words: hamstring length test, hamstring short-
tigate the effects of that activation during lunge ex- ness, hamstring stretching, lunge exercise.
ercises on the vastus medialis, vastus lateralis, medial,

and lateral hamstrings in participants with hamstring

shortness and normal length.

Design: Quasi-experimental design

Methods: Participants were divided into a hamstring

shortness group(n=20) and a hamstring normal length

group(n=23), based on a hamstring length test. During

lunge exercises, muscle activation of the vastus later-

alis, vastus medialis, medial, and lateral hamstrings

were measured by electromyography.

Results: Each muscle tested was less activated in the

hamstring shortness group than in the hamstring nor-

mal length group. However, there was no statistically

significant difference between the groups (p>.05).

Conclusion: Although there was no significant differ-

ence between the shortness and normal hamstring

groups during short lunge exercise time, longer ex-

. : . : . . . A
ercising periods will result in the inappropriate activa- Auer mo
tion of the quadriceps femoris. During lunge exercise, A A] AT HoF)E 70092 140(HE)
hamstring shortness causes an imbalance activation of Mgt ojyHH 3155

T: 051-999-5438, E: boram@silla.ac.kr

© 2022 by the Korean Physical Therapy Science Received 2022-03-07 / Revised 2022-04-11 / Accepted 2022-05-24


https://crossmark.crossref.org/dialog/?doi=10.26862/jkpts.2022.09.29.3.21&domain=http://jkpts.co.kr/&uri_scheme=http:&cm_version=v1.5

2 = A5 #4383 A] Vol. 29, No.3, 2022. 09. 30

Hrpejwlof oigh 7w o] =¥ (rotation)S &3l
B 0] b Aol B #Hof gkth(Neumann, 2013).
ol Ql= AlRte] B2 HdilEdAl Fdotel e Az &4 Fdotel el #8d (hyperactivation)©]
Z(shortness)= WA 7|31, o] & <18l P FHo] - x2A] MRl ohel ke sEm ] A WS oo
71 tHPark, 2012). AT} 7= H 9] 5ol Hofsh= & (gastronemius) = & @55 Fefstal, &
A2 AlgtEl A 7 (eccentric activation)ol] ]38l W $HH 0] E 58S Algkste] PPA S THAY
Ql A ApA| 8 ko] 4 X th(Shumway-Cook, 1995). o] e]gt i 4 o] 7]l 2] A|gto|u} F1H 52
st oY #EY HFo RAARES fakste] AlA F7 E(malalingment)S Z 2314 ¥ al(Horak, 1987), &
Toolv HF HiiS(scoliosis), A+ ol 59 75 FelE U F UrhKisner9} Carolyn, 2017).
Favhe e Enk goem s A A A ep Folejmof 71| o2 wWE #Hdol YIS T L5t
(Neumann, 2013). '3 the]2e] @52 32w o] 529l Oéhﬂa T, L4~59] A9s U5 SUAl7IH A
T o] B3-S H2IA7] 0 ezl 25l gAY 5 =y Z73 s Agksto] o & e o] I A
THKim, 2012), ]2 13| Fgcte]Ee] @Fo] &1k 47]% 13} Hohe] v 22l T(quadriceps femoris)
(stretch)= frbate] dojulde2e] &85 At ¢ Qlvk 25 A7t A5 WA & /bdstar
o] dol& <M Zo|(resting length)2}il =], F4 Aol 110%A H A Hehd=s 7153tk 519l
(Neumann, 2013), -5 S 30° W sk AAlollA] o 22 58 s 37| %%‘:}E]:L?J B
S A3 Fdriee] Aot soldrs o] T THLunnen, 1981), 18| 2% FHohe]e] TS
AR G E "olx o, HrigvldHoly FH 250 AL AlshA7|a, T AEES] FAUE A
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3l Al (close kinetic chain)®-5> TS A A shH W& Bdo] 1 E AeoA & Edo] &0l
FHE, 557 W Edol o] FAlol AHgato] T -Ad A H YT F(co-contraction)s YOA FH =
A = = aFEQl EribHolth(EhA o] 2008, Earl, 2001). B3 ARl T E2<] %%OL A A (lunge) =
S A7, 7 F I WHA S8 HRAR! sEo] Hashy] wiiel, v %9 ¥ 33 e WEE 1A
#AA- ol FAS e = e a4 Fo|thKuntze, 2010; Kisner?} Carolyn, 2017; Jonhagen, 2009). =3t
dokeidl a2 444 4 9 715 NS (vastus lateralis) ol th$F QFZHI K12 (vastus medialis oblique)2]
AE v &S w9 FEF 259 2, 5 28 @A maola, Fdvted A A2 #3210 24
st 75 I T8 &4 o 9 S0 E gk 7] vhe] Ald Aol AHE-¥ thJonhagen, 2009; Westfall, 1992).

o] AA| ol #dt Aol A=, I B AWM 42 A w2 A skl wl, Eebd A4

oty gk ool 2B I FO5H S/ AT E Y 5, 2012), thAAF ARl ] the] Ao
td2; g2l o] 2] 40%, 60%, 80%°] (HA 0= oF WS XA|A HH| TS AAESES o, ot
rectus femoris), 7H5Hl 52X (vastus lateralis oblique), ¥3! & K %FX(semimembranosus) A 40% 3+ S
18t 9] g2l 7P & FEAE YeEbd o=, 2018) W8 52 ©A] %520 agolvt %{JTB‘HH

AP A} AT A g2 TS thdAE] 25 Aol digh &Rl glo] AU
b B50] Sl B2l iR A s, el 7]*14‘?1 ol ot 52 @& 59 %;—%]%]«] Eﬂ
S 7 &, 2018; Song, 2021) @] @&
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A &5 A FAdue 2 g5 dad 2% A= mA= 9 3

A £5¢ $9E 4 doiEiue A92 Aunues ARdes dd Ju O
Zolth. ol Qlal Yrielvldeiee SRR JFE vAA LaHe A 5o
A 8 Al 22 i) ATl ) 94 £F A B9 26 BYE 8 s

rob 7 a7t
e ae) 5e Suierele) 4 ola) uiekle) 95 ol KL APl A £ A9
= ol of@ zfol7h QA otz Fk

AP

2 AT U A= sHigt e AjEE 1 S-St o2 Ardtel 2 wuE Fall EFITE didA} Alg]

&% the] $doll F5olu o, AP A ARl Agtolu e gk kAol Y, TSl
FA 0% A 8, 2L, B3l o]io] Sl didtelth iRt A7 HEvkE S ¢
F3ll Fldohel ©% 1+ (hamstring shortness group: HSG) 20%8(71: 156.7+7.9, &-7: 61.0+4.8)2} T
47 o] 15 (hamstring normal length group: HNG) 23™(7]: 160.0£6.1, &5 71: 63.8+6.4)S - F3 vl F+
wol, 7], A frolgh afol= llth 8% B 4% 55 3 227} 1550 o8] A=
2 @ IF 0 R R A thKumar, 2011). B3 BE OAAES AT S35 e disl 8] AR
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Figure 1. Hamstring length test.(A. start posture, B. end posture)
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v 25 45 54
¥l 25 (4D-SES, RELIVE, Korea, 2018)E ©]-8-3f FEHLI2, 7IELI2, Q71 Fdcte|e] 4%
5 St BE FFS(sampling rate) 1024Hz, band-pass filter 10-500Hz, notch filter 60HzE =7 3t}

Root-mean-square(RMS)+= epoch 50ms@= 2834 #A4titl. EMG datat= RELIVE EMG software(4D-SES,

RELIVE, Korea, 2018)% ©]-&3ll4 A Rtk = F-2F -9 52 A o yehhs A9 495 11

glom, o] 7H G stE = el FARIoE Aol 1] 21s AASH] S8l vhAE i SH e

St A gk A3 o AP e A5E FA oK Criswell,

, 7SR, Flavel 2o SRS EEstelr] Slsl i 2= HAF Aol A FH o 2

A T3 FHOMVIO)= ST B2E5 54 A= tdAE o] uhttel] g2 9k AR Elo] Sl
[e)

AHSGEE It S el #5 & 0% w3oE fFAste] Al ZHAlE FHetes A g
q

p

S S L B A% ATE
Ho o4 2 FFo] dojubA ok FAdrkele 53 At =R AAeA 75 2

ko] b o} ko ' AT Tlehe St thdAE Ao Jlow &
W W] Ho 94 SHAY FH0] dolubAl Frh(Kendall 5, 2005).

o N
to o 2

2

WA F2 e oA o nE R vl A AAE AlFoR, sl S HA% A vt
A 90° W, F5 ¥ 90° o] Hi A7 ghow Wt o] w) W
7heks WA ke b, whelE vhelis e adsta AdagA weke A e o]
AAIE 5% Bt AAT Foll iR A AR Foke| Fh oAl SAES waRloH, Y w3 900 w5,
e 900 #3 Aol sz Fek FAskE TP LS 574 Hrk(Selkowitz, 2013). I ZE HA25}8}7] 9

=
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Figure 2. Lunge exercise
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. A+243

Hgcie] o] W& I15(VL:141.38+44.85%, VM:141.22+43.75%, LH:48.93+21.48%, MH:45.59+19.80%) ¥} A
Z o] T15(VL:157.58+73.84%, VM:179.60+64.96%, LH:58.57+23.92%, MH:51.82+17.87%) 5% BE 8 {9
gk ztol 7k QIR ©1A] w2 F3skE st AT @5 5] fdvige]l B4 dol I ET
BE 259 @457 WA JEbsthFig 3).

200+
W= HSG

i = HNG

MVIC(%)
:

W
Rt. VL Rt. VM Rt. LH Rt. MH
Muscle

Figure 3. Comparison of hamstring shortness group and hamstring normal length group in thigh-muscles activation.
(Rt. VL=right vastus laterlais; Rt. VM=right vastus medialis; Rt. LH=right lateral hamstring; Rt. MH=right medial hamstring;
HSG= hamstring shortness group; HNG=hamstring normal length group).
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FED) AP FERGH BAZ /AT Uk FEZo] AT 4§35 JAE g o] Mt
Ful o] 49 At FEY A&E olopath AgTe] At
] =

w23} g Aol 7|odolsl e A2 8HE FAo] o)
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#JoF SHHO’Brien 5, 2009; Calmels, 1995). $1#] %2

]
A2 (eccentric) B3-S S8l A FHFE ok
&

ZE2e] e FAAQ JEFs = Aolgtal 7Pgsta Ay FPTE B AF-e] Ay 4] 5 Al TMEESEL
A== FYue S @& 250 A IFEY 162% S, erE R0 GAEE 38.38% WA UERA| wE

BAHOR @ Aol Qlch 7Hel Fashe AdTkeE Aolvk 34 18] He2EY BHES BY
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Ak, st &fol 7 YERA = Sk
Aok 4508 Qs 75 1@94 =49 Al WAskE gkl g a2 Fdoke] ] dgekA
k2 A+ 9 Al(reciprocal inhibition):= A Z7Fe] &8 A<l Ed(unbalanced activation)= F-'23}al, &~ E]S-
5

Q]
ARA| Et D (postural sway)oll 1 ek g d ek Hdlol Ak doA A Ao A A #F s e Ast

Al7]a1, A Ee o8& =71 tH(Nies, 1991; Cleworth, 2016; Jandre, 2015). <-5-2] ")rqO]LP ©F3H(weakness) =
AR AA AE-E FFste] vt Q1 AbM| 9k 7] s el oS YR, 252 dSo] TAEA
A712F WA= A9 578 72 (proprioceptor) B S o]/ MSAIA 577 Al(somatosensory system) 2] 217
A 7HAE L, 7Y ofst W 2% S wESo] WolA A sl Q.+, 1998; Shumway—Cook, 1995). o] 2]
Sk A 3t ZEAY] o] WEh= HAG AR AANES R 3 BES- AITF XS ko] AAlE B E]le)
Al REE31, AlA] &4 S o] S7kshe ofedhs 8l $hth(Alexander, 1998; Steinweg, 1997). 121 2% ¥ drz]
o @EF2 A EHH 07 v 5] EAES Fidety, ol WAS A S fA s, Fgrie
0% @550 the] o] Solv Agks 8 ¢ Atk & ATollA = Fdvke]e] dole wE |ogu)
o] S5 Aol 7k frelakA] kAL o] st Bt de A A gk A GAIE AEARD HA] 5L

2 AT AR ATTA 57h HolA Awskab] YEI Fvel w5l thaf 73

A = B 55° 43
7)ERke] ofue} 3009k 60° Wi o] A% F sttt Akt FEvE s @ 7&/\} Al 9d BE 900 H3I
FAS L T 55 2 A 1 AAE do® v S5 A, BT FAS FEE 242 O] 3
ARl »=7o]7] wjitel FAIsH] o itk Bt st @5 AAP}E Fasitt 1?41_ a7 T4 Al 49 A4
90° w3} F5 #E2 90° WS 5% §<t XS YA T wjuict A Al E A XY, 9 HE

V.4d &

B AT U4 9% A Byl 9F 28 AV 44 do] 1R Wrky 2% 4% Aol
HlZ T AUTET Aol A4k 180l B 1HRT Wewse SRS EAATW, f213 Hol7h e
A esieh. SR BARE A%AQ S5 drkelulgets fdiele 2RYe ReaA 2 e
MIHE E SR ok JelER 89X 955 AR vrkley as gAE AAs, Akl asol
A A% WAL B 9ES 9o Fol AA 2FL ANFE S FAUG AU 9EL

A SEwo] ohle thE 2Folt DPPTIAE the) 28] BFFA BH o5 Bae] R

FEd
T, AFY, olF T EAAEY 2PEAAEAN AFE, A 2012.
B, 34, WAL AAAke] Q19 AR 543 -aFde] dxEwle] ZHI #el nA= T

HpAol, A9, =34 &/ T S5l 9l
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