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resistancc l)r'()granr li)cusing ()n
ncgatiyc. (n ecccntric. \\'()rk ()f
clLrrdriccps xD(l hil) cxiensol.s
usirrg iL reclrnrbcnl .\.lc crg(rnc-
tcr.'l hr sriln(lxr(l rchxl)ilitxlirm
g11)up c()nrpleted an cxcfcisc
rcgir)r(n ()l sinriliu intcnsir] blrt
\\,ilh il 1(rcus on p()sitive (rr c()n-

5c.\cnlrcn pxticnrs in thc cccerl'
tric gf()Lrp xn(l l5 prticnts in rhc
slan(lafd gfoup rctLl ned li)r rhc
l -vcxf fi)ll()\.Lrp. Mxgnrtic Icso'
nance inrxges of the thigh \\'crc
compxred widr vxlucs ()btxinc(l

3 wceks tbllo\ring A(ll. rec()n-
str'Lrcti(nr Kncc lirxitt. soengdr
ilr)d lirrrclionirl xssessrncni \\'ere

Ar litk)\\'Lrp. qulrddccps fcm{)is
xnd glLrrcus m1L\imus muscle !()l'
n nres \\.cr-c siltniflcunth gfexter
in thc ccccnnic cxcrrisc !tf()up.
Qu.driccps and gluIcLr\ mlu-
inrus musclc Yolume impr(^cd
23.i!ri, .n(l 20.6?,. rcspcctivcl\r in
lhc rcccn! ic Uf()Lrp. c(rnpxrc(l

QL,krrq\ rr nr rn

\\ irh ll +i, rnd ll.6f/oitllhc
stxndxrd rch^bilitilti()lr gr'()Lrl)

(|igurc I ). Qlrxdricel)s r)rusclc
srfcngrh xnd h()p (listilncc \\cfc
xls() significxnih bcttcr'ill , rriu
in thc cccentric grolrp. \o (lil
fi.r'cnccs qcrt filrr(l brt\tcn
thr groups for kncc lrxit! or
finctionxl ()Lrtc{xrles.

i\t I )ce[. pxtirnts \\'h() fi)ll(x|cd
the pr()gr'cssiyc cccentric inrer-
\cnti(n pr()gr'ilnr xftcf A(il- rc-
c()nrrtILrcli()l1 hild musclc so engdr
rncl \'()llunc chilngrs ihrt .'x-
cccdctl thc irDpfovcments fi)und
in thc prticnts \\'ho lrxd fi)llo\\'c(l
rhc stxn(lxr(l pr()grirrl lhcsc
fin(lings highliglrl thc i rl)or-
rancc ()f this t\?c {)l rxtfcisc in-
r.'r-\'cnrk)l1 ls paft ()l il conrprc-
h.'nsivc fchrbilitxtk)n pfogrirn)
fi)ll(^rinlt A(ll. rcrorrslf uction

t;frhr't.lta ttd).rs t?t. t)ihhL Ll: tt .l
1./l..tt t)1.4 t t)r()!trs\irt r...rtttl
..\\,\-is..)!t,tusLlL si-. ttrtl lt!it./jt)11
dli(t t,tuit, LtrLidtr liirdrt.ltt tr
LnlttrtLtri.tl t I t.4t.linhtt rt slrltl
tl d rtItlt,ii:td.liri.dl inrl. I'h\t

ti()n. llcrcni cYidcncc hils sho\\n
b(xh ccrcntric tr'xining xnd
shock-nx\'c thcrapl. (Sv l ) lo bc
cf1?ctilc in slmptlnn rcduclion.
$ith success rrtes >50 609a. I!r

this stlr(l\r ll(npc ct,rl Ironr lhc
ofthollru u llvxludtion (llinic.
(;cmran). lsscsscd \,\'hcthcr thc
conrbinc(l usc ()f thcs{r modrlli
ries \r()u1d 1.'xd t() evcn bcllcr
rcsults in s\mpt()ltl rcductiolr.

sixn'cigbt p:llicnts $ith chr()nic
f cf llf itlult r\chillcs rendiD()pa'
thv ()f >6 n]()nlhs chl|_itri(nr \\'cr-c
Ixn(l(nnl) xssigncd rc eirher

iln ecccntfic l()xding cxcrfisc
gfoup ()''

xn ccccrltfic l()xding c1c(isc -
S\\'l grolrp.

Iicccnt.ic triining tarltrtccl b()th
thc qilstr'ocnenriLls xnd s()lcus.
xnd pft)gr'rsscd fiom l sct l{) rcp'
ctiti(ns t() J scts l5 rcpetiti(ms.
2x ill\r Ilxcrciscs pf()gfcsscd t()
\cight resistiucc $hcn drcrr
\,xs no prlin or disc(tnfi)ft. 1n

gr()LrP 2. P:lricnts l)cg:ur \\.ith thc
salnc ccccntr'ic rririning Ahcf
i Nccks. thcl coolinucd \\.irh thc
cf ccntf ic trxirring l)r()grxnr ancl

\\erc rLs() l.ai\'ljn J sessions ()l
S\\"11 lhc xrcl ol nraximxl tcn-
dcrncss \\'as trciltccl. ilnd n()
l{)crl rrncsthcsiil wxs il)plicd.
()Lrtc()lnc crlslu(s inclLrdc(l dre

I Achilles Irn(ion spccil i(
\'lSA'A (a |isLrul rnrk)gu(]
sc(rr'c l() asscss p:lirr rlrr(l
ilctirir\ ) qursti()nn:lirc.

I thc l-ikefl srxl( ( | 6) fi)r fat-
ings of sell'fct)()((!l inrprovc'

I ir nunlcfiral fxting (o l(J) I)ain
ilsscssnrcnt scllc

hronic Achillcs t(ndin()prl-
lhY is x c()nrrr()n (^ erusc
irriur\ rhiLr rftccts rhc gen-

cml p()puli|li()n Allhough .20

dillcfctrr lrrillnrcnt irlicI\en'
ti(ns hx\ c lrcrn t)f()|oscd in rhc
litcr,rtufc. 1c\\ l1ln(iomizcd c1i11i'

crl lfixls c\isl l() gLridr murrgc-
cnr ()l thi\ chirll(ngillg cr)n(li-



Table 1.

Group 1 eccentric
oulcome measure loading mean

73.0

2.9

3.9

VISA-A score {0 1001

Liken scale l1 6)

Load induced pain,

NBS {0-r0l
NRS, huriercal t.rrr| \ealc

( )ulr()nrcs \(.fc:rsrcssr(l prnf t()
rrnd( rniz:r l i( )n rn(l rt l6 \1ccks
rlicf b:rsclin( rssrsslncnr

Al { nnn)ths li(nn bilsclinc. rhc
VISAa\ sc(nc incrcrscd irr borlr

l.lfouPs. in(li( rting inrPft \'cmcnt
in p:rin. lirncti(nr:r)d uctivit\: U()th
gr'out)s inll)r(^((l b\ :-lO p()mts
lr(nn l)usclar)r n)clrsLrfemcnt\
(I.ui)up I inrpr)\cd li(nr 5l l{X)
I() -J IOO: {r,)ul) -l impf()\cd
tfr)nr 5l) l()O l() S- IOO). Iih\-\i\
p(ffcnr r)l prriLnrs in group I

:rn(l 81",,,)l pxlicnt\ in lrr()up 2
flrlr(l thcnrscl\rs r(J l)c cilhcr
.()nrt)l(,rr.l\ rcc(J\crrd or Io br
lnuch inrl)ft)\({l on lhc l-ikeft
scrle. lhe rrunrcfic,rl pxir)
xss('s\nr( nr s.rlc xlsi) \h()\\c(l
inrl)r( )\ ( nrerrl\ li)f b()Ih groul)s
li)r cr(h ()l thcs( ()Lrlcr)mc

l),rre'rr\ r,) ltroul)
-l ((()rrrl)inc(l e( ccnrri(. Irxinillg
\rirh S\\ l) s.()r(rl sienillc.ntl\
b(rlrr rhxn p:rtict]t\ in r.()up I
(1:rlrl( l)
In rhis \lu(l\. l){)(h trt.ltmcnt
!tr()ups rnrpr (tr c(l lr(nn b:rsrlinc
!xluc. ( ife,rr c I Inrpr(\cmcnrs
r)cclrrrc(l lor rhc sfolrp rhrr rc-
rcivc(l r((r'nrfi( rfrinirg r S\\ I.
\\i1h I (lcnrl)n\lfrlerl surccss txlc
()f8-.1'l . ln (lirric:rl Invironmrnls
\rh(r( S\\ | is nor I lcasiblr
()l)ri()n l() r(nrrhinc \ ith cfccn-
rfic rfirinin!t. rcrcntfic Ifrinin:l

Group 2 eccent c
loading + SWT mean

86.5

2.1

2.4

2009
xncl intcrnal r()titkn1. krr(c xl)"
ducti(r'I. til)ilI intellral ft )ilti()n
and kx)t pr()nxti(nr.

'It:rdirk)nxlh. rtlcnrp(s () c(xrtr()l
l-E movcmcnl piLtrcfns Nith drc
g():rl of re(lucing inju'-\ risk hrlc
invoh ed inlcrvcnli()ns dirccted
:rt the lbot. Allh(Ngh rcccnt bi()-

echxnicirl stu(lics hilvc c'rrplra-
size(l thc ilnprflancc r)l thc hip
in controlling t.la pi)siri(n. dre
ef]!c{ ol hip strcngthcning on
dre chxnge in l.lj nrcchil,rics hxs
not bcrn s(u(lie(l. In lhis invcsti-
gation. Snydcr c( ul lf()rI (lrc
Univcrsitr ol \()rthcrn l()\\'x
asscsscd thc cffccts r)l ir (!Neck
hip st.cngth{rninla l)r()gr'xnr ()n
l- Il rcch:lni(s during runnin!1.

lifteen he:rlIh\' \\'(nncn (mcrn
xge. 21.9 vcars) p:rfri(ipatcd.
ls(nnerdc hip strcn!.arh mcrsurc-
nrents (c\tcrn;ll f()lali(nr ilnd
rbduclioD) irn(l 3-(linrcnsnmal
bi(nncchilnical irnirllscs Nc, e
collectcd bcli)rc. irl rrridp()int
xn(l fttk)\ ing c(rnl)lcri()n ()l r
G\\eck. 3x Nc(k s(rcnglhcninla
progrxnr. 'lhc hip srfcnglhcninli
pfogrxn) inclLrdc(l l scrics ()l
closccl ch:lin hip ltb(lucti()n rnd
rotation cxcr'ciscs usinll x cxblc-
co[lnr] l(n [(sistilnc( l.lcsisrxncc
$as progfrssi\clv incf(irsc(l ()\cl-
thc 6 \\cck pcrio(l

'lhe stlr(h rcsul{s sh(\vr(l rhrt
thc Irriirin!t progrrm incrcxsc(l
isomclric hip rbrlLrcli()n un(l
e\tcr_nrl r)Iari()n stft nglh b\
ll'r and 2J",,. rcspccri\cl\:
(lhangrs in rhe l.|] nrnrn)cnt
patlerns dLrrinlt flrnnin!.a in-
clu(l.'(l r silanilicrnr rcdurli('n
in kx)t cvcfsi()n f:rn!t( ()l n)(r
tion (1) -. O5) rn(l :r tr(rrd l('
\\ xrd x fc(lLrrti(nr in hiP intclnxl

4-month mean

Group 1 vs group 2

dilference

-13.5i p = 0016

0.8; P = 635

1.5;p =-qq1l

srill l)r(^i(lcs iln (llccli\c inlcr-
!cn(iorr li,r r)rirnilgcrlcnl ()f
chronic Achillrs tcrr(lin()l)xth\r

kt,t4r,.l1) nttid.l tl4Inlli \ tia\rIti.
L\tditt! tu\us t.ttlttrit Lxklir.q l)lt^
i,\1! t! dt ! 1t!4111r'trl.lit lrilt)ttli.rl
r.lritks t.lrliIx)lttth.t ,\t\i. sf,)n\ !(d

srstilirr iln ()\ crusc inirn'
lhill fc(luifts ir tcmporan

hall iD rhcir lrrnning rcltinrc. ()nc
(rl lhc lil(l()r\ linl(((l lr) l()\\'cr c\-
rf(nril\ (1.|) injuric\ rc1xles t()
rhc inirhilitv n) r{nrrrt abt](r' xl
r()\cnrcnt pltlcrns in thc filrrtxl

irn(i t.irn5\c15( l)lirrrcs llil) rnusclc
srxlnc\s h:rs bccn ilrtplic.rlcd in
l.l; irriufic5 th:rt irrcIr(lr

I ankle spmins.

I pir(llncnxnirl I)xio s\t](lr(n)c

I non|ontuct :rrrrcriof (flrcirlc 1ie'

'lh{r rbrr(nlrr1 nr(^ctrrcnr pxl-
lcrn5 rsr()riutc(l \\ith hil) (i\s-
lirnctir rr intlrrrk lrit) ir(l(iudi()n
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rotation. Joint moments werc
also significantly reduced for
rearfbot inversion (p < -01) and
knee abduction (p < .05).

dthough the participants in this
study wcrc without LE pathol-
ogy, the findings suppoft the
concept that hip strengthening
may have a significant, positive
impact on the altention of move-
ment patterns that are consid-
ercd detrimentxl Progmms that
fbcus on the hip musculatur.e
should not be overlooked in the
prevention and/or treatment of
LE overuse iniuries.

Sl\det KR, EarlJE, O abnflor l.-M, t:ber-
sob m Resistaqe h?nlitlg is a@o"4).1-
nied 4'inue$es ii1 bip snen&tb.u1ct
changes in louer enrcntit_r' brttL.hani.s
.lufing runnnlL!. Clin Rionc.h 20O.);2r:
2G.)1

Enhancing Exercise
Programs for Ghtonic
Neck Muscle Pain

eck pain originating
from the upper trapezius
muscle (m,valgia) is com-

mon in office workers and oth-
er's involved in similar repetitive
wor'k tasks. Recent investigations
have shown that high-intensity
strength training for painful neck
afld shoulder muscles markedly
reduced pain in women with
trapezius myalgia.

The aim of this study from Andcr-
sen et al from the National Re-

scarch Centrc fbr the working
tsnvironment, Denmark, was to
compare the electromyogr aphy
(EMG) responses of 5 diffbrent
exerrcises bclielecl to be eftectil'e

in activating the neck and shoul-
der muscles. The goal ofthc
study was to identili the exer-
cises that would best target the
upper rapezlus muscle.

Twelve women, eged between
30 and 60 years, wirh a clinical
diagnosis of trapezius myalgia,
participated. Surfacc EMG was
rccorded {iom the upper trape-
zius and deltoicl muscles during
5 diflerent stiength excrcises.
These exercises wer.e

I shrug (SFIR),

2 one.arm row (ONE),

3 uprirtt ro\\, (UPR),

4 reverse fly (RED rnd

5 lateral r^ise (L{T).

Thc ma-ximal voluntary static
contraction (MVC) of the uppcr
tmpczius and deltoid muscles
!v?s first obtained. Peak EMc
during tl, e exercises was then
compar'cd with the MvC values
for each muscle as the patients
perfoflncd cach exercise.

For the majority of exercises. the
level of muscle activation ex-
ceeded 60% MVC. Upper trape-
zius activation vt'as lireatcst with
SFIR (102% MVC), followcd by
IAT (97%o MvC) and UPR (80%
MVC; Figure 2). The latter 2 cx'
crcises (I.AT and Ul'R) requirc
lcss tnining lo^d rc achicvc
activation levels siinilar to tl,ose
of SHR, and may be considcred
as alternative options for paticnts
with chronic neck myalgix whcn
SHR is difficult to complete.

It is impoftant to note. however.
rhar while these exercises may be
beneficial for rehabilitation pro-
grams tar€eted to upper trape-

Figu.e 2. Nmnralzod E[4C actlrty The h glrest

levels of actrvaLroi i0r lhe Lrpper tfapeztrs werc

lou d th€ SHR and LAT exerc ses. rdicales

s q l,canl d fleretrce n iorma zed E[r]G

betweei exerc ses lp 0ll

zius activatiol. they may aggra-
vate symptoms of shoulder im-
pingement bccause of the added
resistance to the muscles of the
rotator cuff Cirreful monitoring
of patient feedback will enable
modification of the exercises if
needed-

Ai.lercen U, E.er A't, Ar.le$., CH, et al.
LIu scle acti u.ttion .ht tn18 selecte.l
siengtlr erercisL's nl uonte, u'itb
cb rric neck hLtsclc 2air. l'h.vs 'l hc.
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