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Biomechanical Factors Linked to
lliotibial Band Syndrome

a

I liotibial bxncl svn(lromc
I (l l BS) is thc pdn]rry crusc
I oflxtcr: kncc pdn in run-
ncrs. Althoulth this s11r(lronrc is
bclic\.Lcl to rcsult fi-onl friction of
thc ili()tibixl bxnd :$ it slides
rx'cr thc latcral ftmoral con(lvlc.
thc rchti()l]shD bcnvecn this
injun lnd the bi(nncch:rnics of
tbe hip. kncc an(l fix)t is not
wcll knorvn. Nochrcn ct al fi(nn
the Llnivcrsitv of I)elxwrrc pl.()'
spccti\-LlY studicd x group of
fcnrlc runners wh{) clcvLk)ped
l l BS an(l compxred thcsc sub-
jccts to hcalthy controls. Spcci-
ficrll]l thcsc invcstiga(ns so ght
to dctenninc if prccxisting ffontrl
xnd trrns\rrsr pllnc nrovcllrcnt
pattcms \\,crc linkcd to thc (lcvcl-
opmcnt of llBS.
'l lTc rLrnncrs \\'cr'c piu-t ()f ir
largcr, ()ngoing stucl,v inYcstigat'
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ing k)\\,Lr cxtrenrit.| injudcs in
lcnldc runncrs. All wo'ncn (agc
range, I8-i5 vcxrs) ran a nini'
mum ()f 20 milcs./wcck. At thc
rinlc ofdxtl collccti()n. rhcy
u'crc frcc h(nn injun l-o\\,cr
rxtlemiry kinetic rn(i kinenatic
dxta wcrc collcctcd:$ thcy ran
rknrg 1ln insnumcntccl runu,:rl:

Ilightccrl icmalc runncrs who
rvcrc f<rlkructl ovcl u 2'vcar
pcrbd dcvclopcd 1'l BS.

Hightccn ilgc- :rnd nrilcigc-
nratchccl lemalc r'unnc$ w,crc
choscn lbr thc c()ntrol group.
Kincmatic vffiablcs tcstcd wcr'c
pcak rcar'f<xrt cvcrsion. kncc
internil rotlti)n, hip xd(luction
and knec llcxi()n rt hccl strikc.
Kinctic varixblcs ilssesscd in-
clu(lcd pcak rcarf()ot invcrsion.
knrc cxternal r()tation xnd h4)
: )clLrctiur n1()ments. In prcvious
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rctrosPcctit{r studics, thcse rari-
,rblcs h1lvc bccn linkccl t() l'l BS.

Ilcsults c sunrnrxrirc(l in 'lhblr l.
with compafisons mxdc to thc
control grolrp of rur)oc$. I)il-
fi'rcnces bct\\'ccn thc g.oups
wefc fi)und fi)r th( kincnliltic
vxri:rblcs. 'lhc runncrs wi(h l'lBS
sh()\r'cd grcatcr hil 

^dducti(niand kncc intcrnxl rotxri(n. Ihc
invcstigato.s cxPcctcd thrt tbcsc
sxme it)dividuals \tould sho$
grratcr rcarkx)t cversi()n thiln
thc c()nrfol group. but this \,as
nol lirLrnd. No diflercnccs wclc
li)un(l lirr rhc l(inetic vulixbles.

'thc fnr(lings ofthis stlrcly which
sh(^\'ed ercxtcr hip adducti()n
ancl prxk kncc intcmal l.()t:rri(m
in $1mrcn \\'ith I I BS. sh(rlrkl
aui(le intenenti(nrs :rirne(l ar

ilnpr(^ing stfengdr and rr(lr()-
rllrsclrlar contr(rl ol (lrc hit)
StrctchiDg ol thc iliolibixl hund to
inpr(^r (ncmll conrplixncc is ;rls()

lable 1. Bionechanical factots
studied

Kinematic variables
different from controls?

Kinetic variahles
different fiom controls?

Peak rearfoot evers on

Knee nterna roiation

H p adduciian

Knee f ex on at hee strike

Peak readoot inversior rnorrent

Knee externa rotat on rnofiert

H p abduct on morneft

\i)tLrutD l\u i\ | tldt)ti4/ ta]^l)rLtitt
ntklt t)/ 1l). hnrjtrdrdniL.tl litLtors tstr-
.idttl t ilL ilittihidl tutrl lnnlrrrrr
(llin llr{nr.(h lr)r)-:ll,ril'.)ta)

Treadmill Training
lmproves Gait in
Patients with PD

(x pcoplc \\'ith I'arkinson s
discxsc ( l'l)). grit distur'
benccs and instrbilitv oltt,r

leacl to falls. x k)ss of functional
inclcpcnclcncc and rccluction in
quxlity of lifa (QOI-). I tcnnxn ct rl
li()ln 'liilN iy S()Lrraskv Nlcdicxl
(icntcr. lsracl. rxrullinc(l \ rethcr
xn intcnsi\'c 6'Ncrk pr()gfrD
c()ulcl bc eftictnc irl impfovnrg
gxit fh\thmicinr hrrctn)nal nr()-
bilitl xnd Q()l- in prticnts \\.iIh
PI).

Nioc pxlicr)ts (nrrirr:rgc. r(l lci!s:
6 nrcn iln(l I \(rncn) \'ith mild
r()-nro(lc|irlc idi()prlhir PI) \.{rfc
cnrolle(l in rhr stlr(lv i\ll prticnrs
\erc ii'c{r fr{)ln scfil)us conn)rbi'
clitics ancl \clc indcpcnd{rnt xnr
bul:llor's. Irlrtients Nct c lssessrd
J tirncs: pr-i()f t() tfcx(lmill tfain-
inq: 2 I (lars fi)ll{\virlta prolaran
c(n\rpl{rti()ni and |r sr:cks firl
l(\\ ing lro{mm c()rlrplcti(n. r\
bxttrfy {)l tcsts Nxs,r(lorinistcrcd
&) nssc5s lirll hist('n: rrrcntrl st,r'
Ius. nro(()f pc i)rmlr1cc. Q()1.
(1h{r l9-itcm l'jxrkins()n s l)isrxsc
Qucs(i()nnrirr |1,1)Q J9l). l,xl'
irrrc. lcxf of lalling, rrrcntal s cll
being nn(l :clf-lrsscssmcnt ol
gxit perli)rmxnrc (;r it \rIi,Lblcs
slLrdic(l includc(l spcc(]. stfi(lc
lcnglh. xnd stri(lc :rnd s\\ ins
lilllc !urixbilir\'.

thr phvsirxl drcr:rl)v trxining
Irfogr':rr c(nrsisl((l of i -i(fnrinlrtc
Irxining scssion\ \\ cc1( li)f
6 \\'ccks. lor Ih( llrsr 2 \\'ccks,
c()lLfi)ftxblc ( )\ cr'.ltr( )Lr n d wxlking
spcecl \\'1s c\rlurtcd. und trcx(l-

ill trxining spccd Nus atljr.rstcd
() u0 90% of ovcrgrouncl spcccl.
Bt' (hc thiftl tr^ining Ncck. thc
ovclglolrnd spced wis rexched,
xnd lion thcre thc trcr(lmill
spccd wes gfir(lually incrcxscd
t() 5 l0% rbovc thc ()vclgr()un(l
rvalking spcccl. 'lhc pl'r_ysic:rl thclil
pist providcd ongoing monit(r'ing
xnd lccdback on gait postu.cs
during thc scssi()ns.

Aftcr 6 \\'ccks of trxhing. thcrc
\\'xs x significurt impr(^,elr]cllt in
ln()l)iliw xs lncxsurcd bv incrcx-
se(l g1lit spccd. stridc lcngrh, xn(l
self::$scsslncnt of g1lit xn(l l)11-

S\\ing Iinrc ralial)il-
in impfove(I. xnd sc(r'es on drc
I'l)Q-J9 (l()1. xsscssmcnr \\ erc
rlso signilicanth nrPr(xrcl. No
chrnlacs *cfc firund in lhc lcvcl
()f fcxr ()f fxlling (r' lncnrxl \ cll-
l)cing sc(rfcs ( lal)le 2). A1l pxrtici'
ptLnts (xl)ressc(l cnrlrusixsnr \ idr
thc rrxining rn(l x dcsir'c ft) c(D-
tinuc with dre pr()Urlnr.

Se\en oxticnts frtLrfnc(l lin-rr
t(stinla rpproximxtch 5 \\'ccks
aficr coll]pletk)l1 (n thc tlcaclmill
trrining. Man\' ()1 thc \ rfirblcs
(l.lxit spccd, functi('llal perli'rm-
ancc xn(l I'rrkins(ininD m('t()f
sil.ans) c(ntnruc(l t(' rmpft)\c {)\'{rr
basclinc !rlucs.

AlIh()Lrgh rhis 1)i1or \rud\ had x
snrxll sxnlplc sizc, thc findings
xfc l)fonrising. Aficr 6 \\ecks of
pfogfcssi\'c lr-.^x(lmi11 tfrrining, iln'
pr(^rnrcnts \\crc fi)un(l in gnit
fh\lhmicit\: ln()bilin: Prrkins(mian
s\lnPt(nrs xn(l Q()1. mcasufcs.
!{xnr ()f rhcse irnpr(ncnrcrlts \\'crc

xintaiDc(l c\cn affur i \\ccks
fi)llo\\in:t trrining. l hc xuthors
c(nclrrfc(l \\'irh thc gl1)Ninlr b(xly
of cvidcncc thrt sho\\.s rchrb'
ilirxrivc gains can bc xchir'\'cd in



Tahle 2. Measurcs ol prc- and posftrcadnill tnining
Measules

through rnusclc

of musclcs of thc
shoulcler girclle
rcgi()n is r chxf
lengc for both cli-
nician and clicnt.
Cools et al from
Ghcnt Llnivc$ity,
Bclgium. wxnted
to dctcrrninc the
musclc xctivati()n
rati()s for x num-
b.'r of conmonly
used shoulclcr gir'
dle strcngthening
excrciscs. 'l bc ()b-

dctcrn]inc \,r4riclr

prcfcrcnti:rlly xcti-

SPRING
2008

dividing normalized tsMG r-alues
of the U'l by normalizcd EMG v.rl'
ucs of thc Lll Ml nnd SA. fl:sult'
ing in U lTlll U17M] rnd U'I/SA.
'lhcse values t cle then rnulti'
pliccl by 100 to obtein relativc
xctivit,v of thc U l (in percent)
relativc to the othcr scapular
muscles. vllucs <100% rcflccted
muscle rctivitv of thc Ll: M'l and
SA bcing grcatcr tlun tlr:rt of the
U'l-a desimblc outcomc for

Eacb patient pcrfbnncd a series
of l2 cxercises sclectcd basc(l on
;r prcvious litcraturc revies, of
shouldcr cxcrcisc progr:rms and
rclcvant to thc 3 trapczius mus-
cles. Excrciscs were pcrfbrnrc(l
undc. controllcd conditions ol
conccntric. isomctric and ccccn-
u'ic contractions. Rcsistancc tor
each subjcct (dumbbells o. pul-
lcys) $as set according to gco'
clcr and body weight. Excfcises
\!cr'c carricd out il r vx, icly
of positions. including prone,
sidc'lyiilg. sitting/rowiog xnd
stancling upr'ight.

(X thc original 12 cxcrciscs, J
wcrc sclcctcd xs optnnal cxer'
ciscs with:r low tl'lTll ftrtio:

I sidcJying cxtcrn.l roultioo.

I siclelying fix\\,u flexi()n xnd

I pronc horizontal xbduction
witb cxtcrnal rotation.

Optimal tl liM l rati{)s wclc
fi)uncl in the sidelving cxtcrn:rl
rotation rncl sidc-lying fbfrvard
flcxir)n excrciscs. both of u hich
rverc also rccommcnclcd firr thc
L|ll/lltl A thir(l cxclcisc. pronc
cxtcnsi()n. l|lso rcsultecl in tn
optimal U'l /i\4'l l.lltio.

UPDRS motor score

PD0-39 score

SPPB score

GDS sco€

ABC scale score

VAS gait fatinq

Gait speed {m/s)

Stride ength (rn)

Slride time
variability {%)

Average swrng
iime (7d

Swing time
variability {%)

29.019.3

32 ! 23.1

9.911.4
1.1!5.1

84.9 r 13.8

6.3 i 1.3

1.11 I 0.1i

1.11!0.22

2.6 ! 1.2

36.01 3.9

3.511.9

22.0 ! 11.1

22! 14.3

1i.110.8
5.413.6

84.i r 15.8

7.511.9
L26 r 0.16

1.25 !4.22

2.6 t 2.2

36.213.8

5.3 r 3.8

.043

.014

.008

NS

NS

.026

.014

012

NS

NS

.066

Values ate ,,ean - SD. UPDRS, Unled Patktnsan\ Disease BaIing Scale

lPa*insanian svnpton SPPB, Shan Physcal Perlomance Battetf (balanee

and lowet linb capabilities); GDS, Gqiatic Dep@sian Scale lnental
wel bei,g)tARC, Acnvties specilic Balahd Canlidete lfea, al fallnd;
VAS, Visual Analogue Scale lsubject s perception al h6/het gan penannaice);

tlre presencc of 1 ncurodcgcn'
cirtivL disensc such ff I'l).
Ile x,I I:Gil.kli ,\. (;ructaltirgt L,

ILturk'.lf.lt1. .rit.. u.kk. ()J i,tansite
rkrtdiri ttutirlrB ir!,rt6 !<.it ittul
qtntlitt ([liI. it]tdtit t^ uitlJId*ntsotts
tlt.as.: a lik, ntnl.t \(.h l,h)s iucd llc-
h.bi\ 2l)lJ-:uit: I I 5 i l l til.

Exercise Prescription
For Scapular Muscle
Balance

I ncrc^sing cvidence is linking
I sboulder pxthology t() xbnor'
I rnlli(ics in scilpular p()siti()n
xnd rrx)rion ((l)skincsis).]\s x rr'
sult. cur'rcnt cxcr'cisc protocols
cmphusizc scapular musclcrshoul'
clcr girdlc training as rrn intcliral
conrp()ncnt ol shoulder rchabili'
tilti()11 pr'()grxnrs. H()wcver. r)pti'
nlizirll.a scrlpular musclc bxhncc

vate thc k)wcl trn-
pezius (Iil ). middlc tmpczius
(Ml) 1ln(l scrrxtus xntcri()r (SA)

musclcs. $4rilc minimizing activi'
tv in rhc uppcr rrapczius (tj'l ).

lirrtl'fivc healthv subjccts (mexn
rge, 20.7 vcxrs) participatcd. Sur-
lacc clectroclcs rvclc placccl olcr'
tlrr uppcr. miclcllc ancl k)\\,cl por'
tirns l)f thc trapezilrs musclc entl
thc l()wcr p(nti(ns of the S,4. mLrs'
clc. lllcctr'omyoliraphic (IjM(; )
(htrl litlrn curh nlrsclc \\,rls r'c'
cordcd cluring 5-src()nd mllxi'
mum loluntun isomctric c()n'
trlctkns. uncl pcak IIM(l \'ltlucs
$'cr'c uscd:rs a noLm;llizrtioo lci-
crcncc. Mcan EM(; dttn from
cuch of tbc cxcrcisc triels lcr-c
later n()nnalizccl t{) tbc p{rxk
liM(; vrlues fi)r cxch musclc.

A rxti() wxs calculatcd thlt indi-
crtcd thc rclxtive xctivity of thc
tl'l with rcspcct t() thc lil: M l'
xnd SA. llltti()s wcfc crlculxtc(i bI
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It is intcresring to flote dlat of dre
12 cxcrciscs originally selcctcd
fbr this study, no c'xcrcise mct thc
criterin fbr oprimizing dlc U'l'/S,{
ratio. F\rahcr analysis is ncedcd
fin exercises traditionally rccom-
mendcd fi)r SA strcngthcning.

'lhc findings of this study suggest
thxt cxcrriscs that acti\-atc the
M'l :rncl lil: nhile llt thc samc
ftnc rcsulting in l(xvcr UT acti\.
ity. may be prcferablc fbr shoul-
clcr pathology relatccl to scxpular
d]'stuncti()n.

Libls AM, t)at'itte U Ldnszuecrt I-. ct at
Rebdbilikt I it,t tt s.afut l.t r Dt u s.tc bal
ince: u hich aiutisas k) Dre.r.rtre? Anr.l
\poit MLrl 2t )I)1 rii: t'.i.1 I -5 |

Aerobic Exercise
Beneficial in Breast
Cancer Rehabilitation

I mproved survival in brcast
I crncer is ft:lir(-(l to crrlv tkr
I t,,ction. Nikantk:r rt:rl flrrnr
drc UKK Institutc for Health Pl-o'
motion Rcscarch, !_inl rd, as-

scsscd thc fcasibility xnd effic:lcy
of a vigorous aerobic cxcrcise
progr:rm in cnhancing pl'lvsical
pcrformancc in bleast crnccr
paticnts following ftljulxnt trcat'
mcnt. 'fhc authors also er.aluatcd
the potential of thcsc training
programs to affcct bone mass.

'l'hirty womcn with brcasr crncer
(rge rnngc..11-65 ycars) wcre
undomly assigned to an excrcisc
group or a control group. All
paticnas had rcccived such treat-
ments xs chemotherap)! rudiation
thcrapy. cndocrinc therapy or x
combination within 6 months of
study cnrollmcnt. l'hc cxcr.cisc

gloup xttcrdccl guided acrobic
scssions oncc^veck arnd \\,cre
instructcd in :r 2-3x/wcck homc-
trainin!! progrlm (]:bl€ J). Mem'
bers of thc control group *erc
adviscd t() continuc their normd
dail_Y routincs and rctivitics
throulCrout this l2-\\'Lck studv

Adhcrcncc to thc wcekly supcr'-
viscd trllining scssions \\,as 7ll%.
and home-trxining plograms
wcre PcfroLmcc, ()n averulic.
2.1x,'wcck. AJtcr thc 12,wcck
intcrvcntior'I. p()sitivc trainiil[i'in'
duccd effccts wrrc found in thc
trcatmcnt group fr)r thc figurc-li
agilitv tcst !t = .017) .rnd pcak
jumPing powcr (p = .007) r4rcn
compaijcl with the control group.
'lhc control group hed slitlhtly
grcetcr improvcmcnt h the 2-km
walk test (/ = .051). Iherc werc
no differcnccs llctrvccn gloups
for thc isomctric lcg extcnsi()n or
ellnu flcxion strcngth tests.

]'hc rccclcration profilcs during
the circuit training and stcp acr-
(t)ics indicatcd that thcsc trai11-
ing modcs procluccd considcr-
ablc joint bading. lbc trainces
tolcrated drc jumping and lcaping
cxcrciscs wcll. and thc magnitu(lc
ol lo:rding rcachcd and txcccclccl
lcvels of .1x body weight.

'lhis study slrowecl that rclativcly
'I'igorolrs rnd vcrsatilc ttaining,
performcd rt high lc\rls of physi'
c: excrti()n, was well tolcratccl
xnd rcsultccl in imp()vccl l()wcr
limb dvnrmic pcrknnancc. lhc
secondary bencfits on bonc mr$s
cannot bc ()verl@kcd. (l eful
cxcrcise planning thrt considcrs
thc mrgnitude. frcquency'rnd
cluftrti()n of training shoulcl bc rn
intcgrnl component of rehabil-

lahle 3. Aercbic intetuention

Guided session (l x/week)

l0 minute warm up/cool down

Step aerobics (alternate weeks;
150 180 jumps/leaps per session)

Circuittraininq (e.9., rope jumping,

skate jumping; a temate weeks;
I00-l50 jumps/leaps per session)

Self-rated perceived exertion (BPE)

progrcssively increased frcm 11 or
moderate to 14-l6 or somewhat hard/
hard during 12-week exercise period

Home session (2-3xlweek)

l0 minute warm up/coo down

Activities simllar to those employed in
circuit'traln ng (e.9., rope jumplng,

skate lumpinq; 100leaps durjng each
sess on)

Endulance tru ning (walkinq, cyclinq,
swinming, etc.) perfomed at same
RPE as during guided session

itution fbr paticots with brerst

\ikdr.lct R,5icrtilt.n H, Oj.t14 K. ct al.
Effect oJa risotu^ aercbic rcsn,en oD

ll4sicd{ f.tf.tltance itl b,?ast car.et
Dat ieat ea rc t1.{oDtize.l con tatle.l
l)ik)t tri.l Ac'a ()n@l 2t)t)-:1(): ltlI-1u6.


