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thar rhcsc injrfics occut. dudng
lirts swing irnd carlv c()ntilcl
phascs ()i f urr)ing. l l()\\'cvcr',
th()se slu(lics lhlrt hirvc ilsscsscd
nrusclc strcogth (leticits of ir)lbll-
incc as ca(sati\c f.lcl(r's hilyc
lbcustcl orr strcngth c()n)parisons
irssoci:ltc(l !\ ith kncc joirrt rnoyr'
nrcnts an(l hal( llcc| rctrosprc-
ti\c in dcsign. !l('rclncr. lindings
()l pflj\ k^rl\ inlrstigxri()ns lirn
so nruch thal r)() rclirti(n)ship c:rn
bc cstlblishc(l bel\cc'r n)usclc
slt.cnlath {hrc l{) cirhcr nlusclc
ifibrl:rncc l)caYccn thr qulldri-
ccps und hxnrstrio!as. ()r sidc-
t()'sidc (lcficirs-xnd hrnrstdng
nrjury:

Although ccccntric hirmstdng
activitr h:ls lxcrr inrplicated in
hxnrstring iniulr n)ech:lDisms.

Strength Deficits
Hamstring Injury

iln)str'ing injudcs irrc conr-
|lr(nr irr spdnrctr Pr'c\ious
slu(lics hir\c suggcstcd

Linked to

the role of thc hrn)slt.ings xs hip
cxtcn\()rs hxs n()l bccn \ludicrl.
In this pr-ospcrlivc c()h(fl slLr(h:
Sugium et rl li(rn \'()k()hxnllr
Cio I nive$i1\i .lxprn. lsscssed
J0 lnxlc clilc sl)rin(cls $h() hx(l
n() histr)ry ()l hunrstfing injLrrl:
ls()kinctic rtfcngth nlcxsufc-
ncnts \\'cr-r fccor(lc(l lin thc hip
cntensors (hxnrstrinlas). kncr
cxtensors (quxdri(cp\) und kncc
fl c\ors (hrnrslrintis) (ionccntric
and ccccnlflc l(n(lucs \\'cl-c mc:r-
surc(i xI -J (lillcrcnt vek)cities
((){)'. luO' r,rd J(X)' scf()n(l).
l,rrticiprnts \\'erc li)lk)\\ccl Ii)r
I lrxr as thcl cr)nrinrc(l rhcir
trainine ()f c(nnpcliri(nl, an(l thc
()ccurrcncc ol hanrstring injur_'r'

Hamstring injufics wcfc diig-
nosc(l bv l()clrl tcn(lcrncss, r'c-

dLrccd filngr ()f mni{)n in rhe
straight lcg cxxm. pxin xnd ie
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duccd sfirnlith with rcsisted knee
flLxi()n. fur "ir'lcidenf' of hamstring
injury \\,N clcfinccl as onc dlat
causecl the athlete t() niss tlt lcast
I r.€ck of ftrininla or corl'rpctition.

Hamstring injury occumed in
I lower limb of6 pxrticipx'rts
(10% incidence) during the st(ly
period. Isokinetic testing it the
speed of60',second showed sig-
nificant wexkness during eccen-
tric action of tlre hanrstring mus-
clcs and during concentric action
of tl,c hip extensors in the iD-
jlrrcd limb compared sidr tlrc
noninjurccl linlb (lii{llrrc l).

I ,.iLn(rs,r r.

when ratios beNveen injured ancl
uninjured legs in thcsc pirtici-
panrs \!efe conrputed (kncc flex-
ofs cccentflc to knee extens()l-s
concentlic: hip exfensors c()n-
cenfric to knee extens()rs c()n-
ccnlrici hip extensol-s conccntl-ic
to knee extensors ecc€ntric), €xch
mtio showed a significant differ'
encc betwccn uninjLrrcd 1lnd in-
jLrred lowcr limbs.

lypicxllr'. thc fi)cus of strenlilh-
training prollran]s is clircctcd to
knee flexi(n cxcrfiscs, sucl es lcg
curls. ()nly recentlv has hip joint
extension been emPhasizccl as an
inregral componcnt ()f tmining.

'lhe findings of this stud_\i suggest
tlnt tthletcs (tunne$) \\,ith uni-
latcral rvcekncss o1 thc hip exten-
s()rs and knce flcxors nra] be at
highcr risk f()r hxmstring injuries.
(i()nccntrxting trainjng on these
musclc groups n1x) heD to rc-
ducc the inci(lcncc of hlrmstring
injurics. M()rc stuclics xre needed.

\rgit14 \ t4i|. t: Sdk rdbdK.ctdt.
\|tettllth .lLli.its i.L'iti.fictl u itb co,
centi. a.tit,t tl tb. bU..\tcnsors aDtl
..r(nti. a.tn,) r)f1b! lr4DrsiiDgs ftt-
.lisl\^t to lldrtntirs inju't in clita
Vrnl/.,r .l Orrhof Spr)fts Phvs lhcr

Footwear and
Plantar Forces During
Running

Lrnning shoes fiequent\'
employ a tnotin'r-control '

desillr'l using nutelillls \\'itl'l

that many runrreIs injudcs rcsult
fiom increased plantxr bading.
while plantar pressure mc^sure'
mcnts are used in a variet\ ()f
clinic^l populations to asscss thc
eflicacv of shoe inserts and k)^d'
ing on d)e plantar aspect ofthc
foot. cvaluation of plantar pres-

surc usil'lg sports fbohvear is lcss

'fhe purpose of this stuclv br
(lheung,urd Ng from rhc Hong
Kong Pol]lechnic Lnivcrsit).
China. was to compiuc plaotar
Pressure measufcllcnls Dclore
and after x bdef trcxdfiill rurr-
lriDg session n'ith 2 clillcrc!'lt
rypes of fbot\\,ear,

I 
^ 

motion-control sh()e (Aclicllls

Supcr-nov^ Cootrol) xnd

I a neutrxl shoc (Aclidas Supcr-
novx Cushion).

l he stuch incluclccl 25 u,omen

orl€an agc. 23.5 )eafs) who had
been rccr-c^tional runners (regu-
larl)' run 

^t 
least once a week)

fi)r >I yctlr. /Ul women had cli'ri'
cal appear-ancc of overpronati() rl
(>6'in the ncutral shoe). Ar)

insole mersurcd plannr tbfce
using 99 sensors, covering dre
rvhole planter surface. as rhe par-
ticl)ants ran ()n a treaclmill at x
speecl of l0 km,'hour fof 9 min'
utes. lsonctric invcrsion strength
uas nreasuretl ltfotc and after
the rreadmill run.

Plll.ticipants exhibited rpproxi'
matelv 30 .io7o reducti()n in in'
vcrtor muscles firrximd volun-
tllly conlraction strength follo\\'ing
fic 1.5'km treadmill asscssmcnt
usin{i borh shoe types. l'eak pl^n'
t?u force vxried betwccn thc
2 shoe corditio|rs. Thcrc \\,as no

clilTcrenr clcform^rion rates in the
midsolc of the shoes that pre-
vcnts L'xccssivc foot plonation.
Flowcvcr. studies have shown



chlngc in dre magnitude 01. dis,
tribution patterns of planrar fbrces
\\,ith thc m()tkrn-conrrol shoes.
Ho[,ever. paft icipanrs wcxring
ncutral sh()es had a l5% incrc^sc
in pcak fi)rcc in tlre r)redial mid,
f(x)t r€gi(n xn(l an 8% incrcesc in
peak fi)rce o\'er the fitlsr mctarx$el
hea(l fegir)n. Participxnts wcarinli
notion-control shocs showccl
sinrilxr plantar lbrcc emonli xll
re!llons measufeo.

Althoulah thc p:u-ticip,rnts were
not conditir)nccl runners, the
chxngcs in l()acling un(lef dre
mcdi^l niclf(x)t aD(l flrst r]reta-
txrsal hca(l m1y hxve irnplica,
ti()ns fi)r iniuries. The relation,
ship bct\lccn weakness of thc
inlcr-t()r- muscle group .lnd in,
clcllscd k),rding $.lrfenls furthcr
in|cstigxtion. l hese lactor's 

^lsonee(l to be corsiderccl Nlrcn n'rak-
ing footwexr rccommcndirti()ns.

aharrg RtH, \! (;\-l: Irflt!.,.( tl dilkr-
!,t fixtu @t t,t ,rT. ()l tdr.li,g tlutitll
rrrrn?,q lih\s t hcr -?1/04.88:atlr6f8.

Neuromuscular
Training for
High-risk Maneuvers

emirle athlctcs irrc more
likcly to suffc-r noncontact
irntcrior cruciate liglment

(ACl-) iniruics thxn mal€ xthleres.
Altholrgh thc c:luse of dris dis-
cfepincy rcmlllTs Ltnclcaf. some
havc suggcstecl that altcrecl mot()r
cofitlol slretcliics may lx a con-
tributing flctor. Ne\\' emphasis
has bccn clirected tr) neurornus'
cular (NM) training programs
that may inprove move'nent pat-
rcrns essociat€d $.itb high-risk
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Iahle 1. NM trcining ptogrcn consisted ol 10 exercises

Exercise
Abdominal crunches

Cross crunches

The plank

Lunqes

Sinqle leq chest pass

Sing e leq, forward-bend pass

Single-leg figurc B

L ie lurnps

Laterai shutfle

Boundinq

20 repetitions

20 repetitrons

60-second hold

l0 repetitions each leq

20 passes each side

20 passes each side

20 repetitions each leg

20 repetitions

20 slides to each side

20 jumps

xrreuvers. slrch :rs cutting tasks.
cross-cLltting tasks :rnd con, bincd
''land xnd'jump txsks. Lk)\\'cvcr.
onl_\ I study has complrcd thc
kinetics and kin{rmetics ()f xth-
lercs belbre xnd xftcr c()npletinlt
an NM treinin!! progrim.

(ihxppell and Lirnpisvxsti. privatc
prxctitk)neF fi'on) Itxleigh. North
(iarolinx. xnd Los Angelcs, C.rli'
fol nia. respectivel_v. xsscsscd thc
kine atics and kinetics of tlrcsc
tasks xn(l assessc(l the effbcls of
xn NM !xining progrxm on
changes in pcrfor'mance. Thc
xudrors h)pothcsizcd drat x
Gweek Nl!{ lr^ining progr:rm
could decrease clvoarnic kncc val
gus momenls. as welI as iflcrcasc
knee and hip flcxion angles clur-
ing the jump 

^nd 
pertbnnancc

txsl(s.

'l hify w()men phvers from the
Narionxl C()llegi:lte Athleric Ass()-
cixtion Division t baskctb:rll or
soccer (mcirn age, r9 yexrs) who
wcflj flcc of knee injury com-
plctecl thc stu(ly Hip and knee
kinematic xn(l knretic rariatrles
\\'cr'€ asscssed (luring a drop
jump, r vcrtical stop jump. nraxi-
mum lertic'.rl jump and iime(l

singlclnnb hopping txsks. An
NM tmining progmm (the Kedan-

Jobe Orthopredic Clinic NM
'llaining l,rogrrm) was then in-
tro(luced thxt combined r t(xll
of l0 exefcises fi)r

I core strcngtbeninla.

I (lvnxmic j()int stabilitv.

I balancc trainin!i,

I iu p tfirining rn(l

I plvometric cxcrcises ('lhblc l).
A lirensecl physical therapist ini'
tially demonstmted rn(l taught
the fraining program to the ath-
letes. The progftrm nxs designed
to be perfi)rmed daily arxl to
txke l0-15 minures to complere.
Elch athlefe perfbrme(l the exer'
cises 6 days,$-eek. fbr 6 weeks.

Variablc rcsponscs \\,crc foLrnd
for the diffcrcnt tesks. Thc
kincmalic rcsulLs showcd move-
mcnt patterns resulting in a sig-
oificxntly increascd mcan kncc
llexion 

^n{llc 
at foor srrikc

(5.24. p = OOa, and for thc mex'
imum knee flexion anglc (5.6"i
l, = .006) during stancc phase of
the drop jump. No significalrt dif'
lerences wer'c observecl in hip or
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peh'ic kinenr^tics. l'of the kinetic
vadables, ahcrc was x significant
decrcase in thc nr:L\imuln knee
flexion nonrcnt (li(nrl O.7-l to
0.58 Nnr:/ =.0i) du'ing the dfop
junrp. A(kliriurAlll a dccrease in
nraxin)uDr kncc lxlgus nronrent
\\'as obsened lbr drc s()p iump
(fro r O.tt6 to 0.'J Nnr:2 =.0+).

lnirdcquitc krrcc flcxk)n rnliles
and incre:lscd knre vxlgus mo-
ments havc bccn pr()posccl xs
_at-risk m()vc cnt plltt{:rns fi)r
r1()nc()ntict AOl. injurics. Al'
though tlrc rcsp(r1scs to this
short interucntiorr trxining pro-
graD in this srLrdv \\,cr'c mixed.
dre_v nra] bc c()Dsi(lcrcd fayor-
able for thc athlctc in tcl,rrs of
nrini riziDg risk ()l iniunr

lirturc stlrdics irc n(cd{:d that
assess durllti()rr xtr(l {)r intensib
ofthe NM rfitaniDg pr'()lamnr in
hryer srmplc sizcs. Ad(liti()nal
benefits nrxv be rcxlizcd if pr()-
grnms crn be tatl'Iettr(l t() specific
kinematic xnd kinctic d(jviatir)ns
obscncd (luring thcsr t:rsks.

<:h4ptel.lt). f.ir4,i!!^tl () tJJi.l ({ 4
netn,u{ul.tr tittirnl!! l)trrytrxn oD the
khtL'ti6 ar4 kirluktti.'st)l i|trinr k&:
Ah.' Slnrfls Ilcrl -?a)r,&.jr'j /al9/,,/1)8a)

Strain Changes
Associated with
Forearm Support
Bands

I ltcrxl cpicond),hlgii can

I xfflict pcoDle who perform
I rcpcatccl rcsistcd fi)rcafin
rotati()n, wrist an(l hrnd m()tions,
and affccts l-J% of tlrr general
p()pulati()n. 'l hc con(liti{)n. Nhich

is nrost conrnroDlv f{)un(l in indi-
viduals 20-(d) ycrrs ()f rge. is be-
lieved to occur in response to
repetitive forccs trlnsnritted to
ahe proximil origin ()f dre wrist
extensor Ien(k)ns (}n the lateral
epicondvlc. pirticuhrlv the ex-
rensor carpi radinlis breYis (ECRB)

l he first ch()ice fi)r trcltmcnt is
usuallv conserv:rth,c phvsicxl
therapv mxnagcnlcnt. li) rcducc
passive an(l rctivc str{:sses to
the E(lllB ten(l()n, thcrxp). fie'
quenfl] inclu(lcs I fi)rcarlr1 sup'
port l)llrr(1. Ihc cllccts of this
bnnd hllve bccn rcl)()rtc(! in
previous in viv() stll(iics as the,v
relate to chxngcs irr clcctromyo-
graphic :lcth,ati()n xnd raril)
st.ength. lhkisrki ct rl fiom
Sapporo Vcdiclll I nil'cl..iin.
Japirn. n)cilsured thc influence
of forc:rr r support b:rnd loca-
tion on strrin xl lhe (n igin of
rhc IiCRB. \\'hcn appl_ving pxs-
sive tension t() thc l:(il{B.

Eight prcvi()usly fi()zcn cadavcr:
arnrs wcrc tcstc(i, A strilin llaugc
was insefie(l in thc centcr of the
E(jRB origin, 1.0 (nr (iistxl t() rhc
laterul cpic(nrdvle ()f thr: humenrs-
The forcarn supp()rt bxnd uscd
had a solid cthvlcnc r'invl alcol'rol
resin pad hckl in pltlcc bI 1l

Strain nrcilsurcmcnts wcre ini-
tiall) fllldc wirh(\rt xpplting
tcnsion to the (listal IICRB tcn-
don at 20%. aI'X,. 1O'%,5O%.
60%, 7{)% irn(l 80% of the fbre-
ffm lcngtl, nlelsurc(l fronr the
\\,rist joint. Striti,r ,rreasurc-
mcnts were then lilkcn xt dre
samc distanccs li'()m thc wrist
joint whilc applving a traction

force of 2l.5 N. rpplicd to the
distal ECRB. 'lhe tcnsi()n was
held constaDt on thc fi)rcxrm
band at 19.6 N.

\Irhen drcrc \\,as n() traction on
the tcndon, strain clrilnges in the
DCRB \\'crc egliltiblc. \\/hen the
distal tcn(knr Nns l()adcd ar
2l-5 N. thc nrcnn srrain in rhe
tendon Nis 2.-rO%. Mcxn strairr
in the ECRII decreascd invcrscly
with distxnce fi()nr thc wrist. be-
coming signiticanrlv k)wer rhan
the no'bancl c(mdition rt tio%
(0.85%i p < .O5). No siSnificant
changes in strai,r wcl'c rncasurcd
with thc band in thc lnolt distal

Although rhis study Nas per-
forrncd orr citclavct spccinrens.
the findings ()llcr ncN insight
into drc best phcerrcnt of firre-
irm support binds. 'l hc rcsuhs
suli{lcst ar aec(nnnlcndation for
plicing thc l)and nl I l()cation
over nruscle libcrs, |ilthcr than
thc clist^l tcnd()n. 'l hc location
found to bcst rc(lucc strain was
at fiO% lenglh lr()nr thc wtist.
'Iitk.tsaki tt, 'rt)ki itl, Oslrit\) \, ct dl.
stt1!ht tullctit,t t,J tlt( !.\l.n!r'.ani
|a.li.l6 bt?lh tct.L,t t)t1\\iDul oti!:in
t)tk,tirs tbr dt,ttt.rlh,t ,)j a.l.,|inn
irrPllrlb.rrl.l () hop Stt('fls lihrs
' t hc | )008 :.jlt: ) i -)6 L


