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Balance
Postural

Trainin

rh()sc wh() hr\c (xpcficnced a

sl)r:rin ar( xt rhc grcxrcsl dsk li)r
fcinjur\ \\1h ilc l)alirn(e trxining
is c()nri(lcr(\l r,) l)c nn inlegr:rl
.onrl)l)ncnt ()l rchirbilirrtiou fin'
pcrs()ns \rilh chf(rric rnllc insla'
bilir\ ((lr\l). la\ sludics hrre
xsscsse(l thr ( li(crircDrss (rI
0x'n'n:t p.(,grilnrs ()n r rPro\e
rurcrrr\ in ln)s(ur:rl c(,nlrol Addi-
ri()nxll\. cllic(i\cdriss (t int(:11en-
ti()ns nrar b( nrinirrrizc(l il thc
bxlincc rrxirrirr:i lrr()lrirrns d()
o()t chxll(ng( lh( sens()ritlrot()r
s)srerr. \lcKc{,|l tt ul lionr thc
I nitcr'sit\ ()l Kcrrtucly c()nc[rcted
:r rrn(l()rr)i^{i- c(nrtr()llc(l triti lo
asscsr thc l')tnciits ofa i'$cck
supcr'\ iscd (lvnrnric bxhnrc

g lmproves
I for

'inl ta
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Chronic Ankle Instability
nlle sprains xrr ont of
lhc n)()st c(nrm()n mus-
cul()skclcl.l injurirs. xnd

rminin!{ pf()l]mnr ()n static rnd
(h nxnric p()slul.:tl (1)11tr()l 1r1(l

sclf:rcp()rtcd ()Lrlc()nrcs in pcr'

'lhi \-('oc ilclirc l)irticnts \\,ith il
scllr'cporrc(l hisl(n\ ol ()\l \.cilc
r,lndorrrl! irs\ignc(l l() cilhcf ir

r( )nlr()l (nr) l.crlnlcnt)!lf()up ()t.

;l l)irlirncc Ir'xining gr()up. I'irti(nls
in thc brlancc lt:rining gr()up
parricipltcd jn ll scssi()ns at l
mtlr ol I x NCrk. I hc pr()grilni
\:ls dcsignrd to challcrrgc thc
pxricrr'\ xhilit\ t{) nririrrtxi'r \ur-
!al{r linrl) strn(c \\ l)ilr t)crli)flning
p11)glcssitclv nrort rlilllcu lt clv-
nrlnlic brlL|l)ce :rclivitics'\rl c\'
rumplc ()l rl)c\c lctivitics is sh(^vrl
in'lirblc l

'I hr pduriLf\ ()utc(nnc rr(asLrrcs
in( lu(lc(l thc li)ll()\ving:



L Hop to stabilzation

2 llnait c pated hop to stabi zatron

3 Hop to stabilzalion and .each

4. Unanticipated hop to stabilization

{ditferent seq!ence lrom #2)

5. S ngle lmb slance eyes open

6. S ngle I mb stance ey€s c osed

Each acttuny eantained 7 levels al difficunr
thrctgh which parerts ptug'essed Balanee was
a lsa cha llenged nuln.li eetianallt/
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I sclf'rcportecl svmptoms of
disability using the lroot and
Anktc Disxbilirv lndex (FADI)

^nd 
thc lADl Sporr sunel:

2 center of pressurc (COP) ex-
cufsion me:tsuLcsi

3 tirne'to-bounclary' (TTB) mca,
surcs ()f postuml cottrol in sin-

ltlclimb stance wirh eycs opcncd

4 reach distxnrc in muhiple di-
rections usins the Star Excursion
Balancc 'ltst (SEBT).

Botlr FAI)I xnd l:ADl Sport scorcs
improved significtlntly follo!r.ing
balance lr:rininli (91.1% ys B5.5Zo

[, = .03j and ll5ta vs 69.9e;

[/' = .009], rcspcrti\cly). As mi,tht
havr bccn cxpcctcrl. the contrcl
group did n()t chxnge ovef dre
-i wccks. Static postufltl conool
mcirsLrrcs with eves closecl
changccl fin the intervcr)tior'l
lirolrp. 'I lB. \\4rich nrcirsures
thc rm()unt ()f tilnc ao id(li!idull
Llses I() rnaKa'11 PoslufiLl c()rfcc-
ri(n t() mxintxin posrural slxbil-
itlr imprN'ed fi)lb\,ring trainins.
'I he xlnhors suggcs{rd th:lt thc
'l-l Il measufement, :ls compillcd

Iable 1. Dynanic balance trcining
session exanple+

$ith more traditional CoP-basecl
measures. mav bc morc scnsitive
to detecting chrngcs in the sen-
sorimotor system fi)lk)wnrg bxl-
ance treining. Rexch distance in
tl,e postero eclial an(l p()saero-
letcral dircdi()ns ofthe SEB'I also
lmproved.

The .i'\,eek balallce trainin!! pr-()-

grum in this study was cffcctivc in
changing outcomc mcasurcs fi)r
the inter'r'ention !ir'oup. 'lbc l()ng-
term injury pfijvcntion bencfits
should bc the foclrs of ftrtu[c
studics.

.U.K.an P(). Irge^all(.t). Keriga, t)a.
ct dl. lrtkrl.( truini'ry itrltl\'es./in.
ridt atkl ponutulottrx)l ir tbosa u'itll
cbt!rtic drkl. iistdbilirt 14r(l Sci SP().rs
t:,xerc 2|0ll: i0: l a l t ) l ii l r.

Aerobic and
Eccentric Exercises
Beneficial in Patients
With Diabetes

xclcisc is x uniYcrsxlh :rc-

ccpted trextnlcnt li)r cn-
hancing glucos{r c()ntrol ir)

pcrsons \,\'ith tvpe 2 dialrtcs mel-
litus ('12DM). Although xerobic
cx{rfcise h:ts bccn x(l\()cate(l fbf
improling gluc()sc r()nn1)1. drerc
i\ incfcrsing cnrphxsis (m includ-
irlg rcsist:mcc excruiscs nidr aero-
bic c{)llclitionnrg. In xd(lhi(nr (l
impft )\'in!i gluc()sc c(mtl.()1. rcsis'
t.rrcc cxcrcises. espcciallv high'
intcnsin cxrfcises. a\' inrp()ve
rlrusrular strength. en(lurlncc and
p()$,cf. ()f pxl.Iicular ilnpifi:lncc
ma\. bc thc bellcfit ofchangcs in
nluscle c(mrp()slI()n ancl incrcxscs
in lcxn rissuc nril\s Ihat nrxv lil\(rr
rubh xltcr rrcrnb(tislrr.

Marcus et al flom the Uoivcrsitv
of Utah compared the outcomcs
of a 16'\\,eek, supcfis€d pro-
gram of ircrobic a'xercises with
high-force ccccntdc r€sistance
exercises that includcd I pro-
gram of icrobic cx€rcises al()ne
in pcrsons with 'l2DM. Specif:
icallv d'rcsc author-s rr,antecl t<r

asscss thc clrlngcs in glucose
control xnd plrysiczl peffbr-
mitncc mcllsufes.

F'ifteen paticnts with T2DM wcrc
sequenti^lly cnrcllcd in citl'lcr x
co bincd aerobic an(l rcsistlncc
excrcise (AITRE) group (7 px-
ricnts: meirn .!ic. 50.7 veani) ()r
rn aclobic-only (Ab) gl1)up (8 p^-
ticnts: mclln r!!c.58.5 _vcxls).
Acrobic cxcrcisc progrjssion \\'as
bisecl on cach plticnt s agc'pre'
dictccl lrcxrt mt€ l lxillrlnn heal1
flltc xchiclcd ()n x strcss tes0 and
fttnrg ol peijeive(l exefti()n. Aero-
bir cquipment inrluded trex(t-
mills. stxriolury bikes, saeppeni

^ncl 
ro\\ ing machnres.

Iror pirticnts in thc All Rl gR)Lrp. x
fcsisarDcc ccccntric rxcr-cisc \\'lrs
ilddcd to ll'lc tcrobic pr()!ar-arn.
'lhis cxercisc uscd x rcrunbc'rt
cccenriic slcppcr thxt r-cclLrircd
cccen{ric kllcc 

^n(l 
hip cxtcns()r

n)usclc xcti\'^tion. (Jutcomc lne ar-

surcs includcd thigh l{r^n rrssuc
ilnd infttmusclrl,u lxt. glrcatecl
hcmogld)in (l lb^r, ), boch lnxss
indcx {DM1) rnd Gminutc \\xlk
lrst (6Nl\rl ) rcsults.

,\ll paticnts c()mplefe(l thc
l6-week supcfvised pfogrrnr.
Both groups \ycfe sinrilar in f}Ul.
HbAr( rnd 6Mv f pcrfbrnrc(l aI
drc stxn of lhe stud\r Followin,l
drc pr()gram. hodr gloups sh()\\ccl
signiticxnt ilnl)fovemcnts in gl\'-
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lable 2. outcones for glucose conlrcl, uscle sttucture, physical peiotnance, nuscle danage and BMI

Variable

ASBE group (t = 7l AE group {', = 8l

Pretraidog
x {sD}

Posttraining
x {sD)

Within-group
ditlsronco 195% Cll

kotraining
x (sDl

Posttraining
x {sDl

Within-group
ditterence (95% Cll

HbArc (%)

Thigh lean t ssue (cm')

Thigh ll\4F (cm'?)

6MWT distance {m)

BMI {kg/m'z}

1.1

142.9

32.7

554.5

35.0

1.21

33.2)

8.4)

6.01

6.5

158.0

31.6

600.0

33.2

1.3)

3s.2)

1.11

5r.sl

5.81

0.59 (-1.5 to 0.28)'

1s.1 (7.6 22.5)',

1.2 (-2.6 to 0.26)'

45.517.5-83.61

-1.9 {-3.2 to {.56}'r

6.3 (r.21

r38.1 (3S.3)

32.3 t8.7)

520.3 133.0)

29.8 14.41

6.0

132.1

30.2

550.2

30.0

1.1)

41.41

9.21

4.2'l

-0.31 ( 0.60 to -0.03)'

-5.6 (-10.4 to 0.76),1

-2.2 (-3.5 to -0.84f
29.9 (-7.7 to 67.5)

0.10 {-0.55 to 0.75llr

l\4t nthnBcukt ht: Ct, conlidence nbtuat Stgnilicalt lp t)51 tine ellect lsbhilics 
lO <.05) interaction lgbrp t tine)eiect.

ccmic contr()1. thi!{h compositi()n
and phvsicxl pcrfi)r,r1xnce. Aftli-
ti()nnll\r the AIt lill !]roup inr-
pr()\c(l thiglr lean tissuc and B]41
( lible 2).

'l hc lirrclings of this stucl\' suP-
pon thc tbcrapcLrtir bcnefits of
c\cfcises thxt inclLr(lc both ttn
acr.()lric xnd higlrli)rce cccentric
Icsislrncc conrp()ncnr fi)r pe()ple
\\ irh 'l 2l)M. In(rcilsinll lern tis-
\uc. cspccixlh in lhc l()wcr cx-
rfcnrities. n()t (Jnlr nr:rv iorprorc
luncrionrl rx)bili1\ bur a| rls()
lmpr(^ r slucosc h(nnc()\Iasis.

rkurlts RL. \"titlt \ rtttl\'ll t,. et dl
t .rDt)ntinrt t)l .1,'n)nr\l nan)bi. anl
hi!li./i,rr (c!n,n 

^\ist.' 
aa' .^-.r.tr

k itl' tkrr)l)i. L.rtr\-isr t,llt li, l)tol)h I ith
t)ln, ) t .ttut6,LUitrs l'h\\ lhcf-?/)i)&

Specific Scapular
Exercises for Early

selccti\c musclc irctivxtion. Idcally
the goi is to rest()re scapular c()n.
rr()l so that the shoul(ler can mirin-
lxin I p()siti(nr ()l posterior tilt xn(l
cxtcrnl rotrri()n-rlso celled
rcrracti()n-xs ir stxrlirlg point f()r
rchabilitxtkn.'li) drlc. stuclics
hxvc f()cuse(l on excrciscs r.Lquir-
ing nruscle xctiviltkm in lrositi()ns
drxr nra\' be (lilliculi ft):rchic\e fi)r
patienrs in cxrh phrscs ()fpos()p-
crilrive .ehabilitari()n ()r \\ten in

In this current stu(ltr Kiblcr ct al
li(nn thc l.exinllton (ilinic Sp(xts
\lcdicine (;entcr. Krntuck\:
(vxlurte(l rhe rrusclc xcti\':rti()n
purlcrns in palicnts \\'ith rncl
rirln)ut shoul(le' pxin as thcl
l)crk)rme(l + spccilic cxcrriscs
dc\i!.tned fi)f scilpulur musclc
rt)ntf()l. l hil.lr-ninc Daticnts
(mfrn:rge 29 6 veirs) plrtici
l)xtc(|. Eighr(cn palicnls \\'erc
irs\'trrptoni(ic li)r slx)ulclcr pxin
irn(l \\'ithour sc:lpul:rf d] skincsir.
'l\!cnr\-(nrc pilticnrs hrrd cuffcnt
\h()rlder piin I irrpinlicmrnt.
, = 9: lxbr.rl i'rju11. // i: or rot:l-
l(,rcuffrcndirr)l)irth\.,, = -) xnd
illtcrcd scirpulilr rI(ne ent l)xr-
lcnrs Illcrlrr)nr\'()grxph\' (lxrlr
\\rrc c(rll(ctc(l li)f
I rhc upper xnd l(^\cf {.xl)viu5.

I the serriltLrs anteriol, and

I anterior rn(l posierior delt()i(l

l.our cxcl'ciscs Ncre studied:

I the infbrior glidc (lC),

I thc low row (l.R).

I the la\\'nm()\\'cr (l-M) xnd

I thc robben (llB).

'l lrese excrciscs \\,erc name(l
xlier the arnr rLnd b()cl] posi-
ri()ns.hotions usc(i in perfi)rming

,Ul exercises rcti\'tltcd thc upp(r
ind kxver lrapczius llnd thc rcr-
r;rtus rntcri()r i rlmplitudes
ringing l)et$,cen l5% ancl -12?,
()f mNimunl v()1untiry' is()mctilic
c()ntracti(ns. l{xn!{cs bct\\'.'en
10"" and +{):r" hxlc bcen rc'
p()[ed as nro(lcrrre ilctiixti(nr
xr(l are consi(lerccl adequrte fin'
ncLlrolrruscLllar rctminin!!. H{x\'-
ever, no (liflifcnccs \\'crc ti)un(l
bctween thc g11)ups li)r dre rfi-
plitude of nrusclc llrlilati()n
xcross tlrc cxcrciscs. l'ffticulirr
c\ercises.lcli\';llc(l ccrtllin mus-
clcs to ir grcatcf c\tent xnd in a

dillcrcnt sc(locnce. li)r cxa l)lc.
the serrirlus iLotcfi()r \\as .Lcti-
\xte(l lirs( itr lhc l.R. but l:rst in

Shoulder Rehabilitation
Itirfxli()ns in scrplrlxr
po\itirrr xn(l (h nllnri.
c(n(r()1. tcrnrc(l scapular'

rllsl<incsia. xrc r)licn fi)uD(l in
shotrldrr' pethokrgics. As x rcsull.
rch,lhilitili{)n pr()l.lriurls (nrphil
sizc scat)ulilr contfi)l (hrough
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tbe I-M and lllli the upper ind
lowe r trapeziLrs wcr'c lrctivate(l
first in $c Ll\'l xn(l ltll.

The exerciscs Llss(l in fiis studv
Nere elfecrive in Sencr:rting ke_v

scapular lrrusclc :lctir'xti()l,r of suf-
ficie|t a rplirudc t() bc bcncficirl
during the cirrll st:rtacs ()f sh()ul-
dcr rchibilit:lti(nl. lin prri{ints
\\'ho haYe r:lnge-()l-rlt()ti(nr restric-
tions. thc l(; llnd Ll{ nrx\ be go()d
choiccs l)ccrlusc ()f the smxll
movcrncnts rcqui,e(l during the
excrciscs. 'l he l.M lnd IIR exer'
ciscs require ll|rger or()tk)ns rnd
thus n]ay bc bettcf choiccs lir'
lafer stagcs ()f rchirbilituti ).

Kiblct \\'ti. \.ids.i4 rl), I'l)l lI.. Lr dl
t.l.'ct'r,nt t \rrtl ri. at k! l.t sit t )I !p.\-itn'
e\rttiscs lt, t.!tlrtlnr ..tr I rt,l in antl.t'

l$ases.)l sboulth r Rhtl)ilitnttu,t .\n.l
Stn rns \lcd l/,{,rir. i6, / -,vr.,./ -rr,e

Bisk Factors and
Knee Inlury in
Runners

l)pr()xinlurclv 16 milli()n
Arrrcric:lns pr, ticiPxtc
iD rurrnirrg citch \'eilr.

effcct on joint l()i(ii,1g. ln this
stud,v, Messicr- ct xl h(nn wake
tiorcst tlnivcrsit\,, N(nth (lffolina.
proposcd to iclcnlilv thc bch:lv-
i()ml ancl physiol()gicirl risk fict(ns
fiat mn\' contriburc 1() higher
knee i()int finccs an(l potenrial
iniudes in rccrcati()nrl runnenj.

'li\enn ftlnnca (t nrcn. l-l \\'()mcn:
mcan igc. 16 vexrs) \\11() \'crc
withour injun in(l mn x mini-
mum of l0 nliles \\.eck partici'
pltcd. McdicrLl rnd trxining his'
&)r-],, is()kinctic kncc strcngth.
hxmstring,rn(l qurdriccps fl cxi'
bilitr, an(l Q-anglc mclsuremcnts
\\,ele rcc()rcle(I, l'rlienls rx,l on
an ind(x)r runwal r() r'ccord fbrce
an(l k)Ner-cx! cmil\''roYcnrent
data. An i'rvc.sc (hnamics m lel
\\as used t() (lc vc c(xrrprcssive.
shcar xrr(l rcsLrlt;lnt tibi()fcn()ral
ioi')t tbrccs. iln(l pxtclk)fcnroral
conrprrssillr lincc. Knce cxtrn
sion an(l xbducti(n1 rr()nlcnts
scrc also ev:tlrr:ttcd.

'l-he nlcxn pcak pulcllofem()r:ll
tixce wxs 1.2- x Hxh $cight
(B\v)i thc lncln p(rk tibi()-
felnol.:Ll crr pfcssivc li)fcc \\'xs
l(l.Jll ll\\: SLrstxinc(l tn'cf Iimc
-rDd \\'irh()ur irrle<1uutc fcst. dresr:'
high-i rpilct l(,.cc\ rrilv nhi-
mateh .csulr in {^(flrsc iniunl
Risk fircr(n\ li\rnd l() l)( signifi-
canth linkcd tr) rh( hirh tibio-
L r()rxl corlpfc\si\c li,fc(s in-
c[r(lc(l l]\\'(r = o rS) high(r
\\'eeklr orilcag.r (r' 0.6-2) rn(l
(\)nceD! ic krrcc rrl(nsi(m
socngrlr (/ = o.6u). Ilighrr $eekl_v

milcrgc in(l c(nlcsntric krr{je
cxtcnsi(D stfrngth \\,crc illso sig
nilicaDll\ ({)ffcLrlcd n) l)illcllo
li-mor.l c(nnprc\si!c ii)rcc.

l'(x)r hrnrsrri'rg llcribilin \\'as
xssociirrcd \ ith gfcllcr knc.'

cxtension n)()rrcnts (/ = -0.+7).
During runr)ing. this hilihcr kfice
cxtcnsi()l1 m(nl)cnt c(rT tributcd
tr) !!rcxtcr' prtcll{)fcm()rxl and
tibi()fcmoril Ii)rces. ln rclditi(xl
t{) incrcasing thc co,r1prcssiye
k)ads at thc kncc. po(n ham'
srring flcxibilit\. mx\ c(nrtribute t(l
increllscd i()inr stilliress :rnd poor
shock absorpti(m.

Although this rv:N:l smirll sirmple
of ftrnners. th( fin(iirlgs of this
study identilic(l risk fa(t()r's thit
pr)tcntially coLrl(l bc moclificcl
dudng tfllining (r', chrbilitltion
t() rccluce knce i()int l()lds and
thus lo\\'er tlrc risk {)f iniun.

rtassier \11 1.!arlt (.. \r'I/)r,tkrtk (.R.

d nl Rilk littkns .ttul nnalktnis?ts t)l'
kn@ hi\rt il rrrnars llcrl Sci Sp{).ts
l:\r.( Jlrl,ij /ariln:i/,9-'/

?{though lhc hc:rlth arrd psr'cho-
lolaic:tl bcncllls ()l runninlt arc
sell knos rt. thc inci(!cnce ()f
()\'crusc iniurics crrrn()t be ()\rr-
l(x)ked. ,\s n)rrr! rs 65'1, ()f run-

'rcr\ 
s ill hc f{r(luirc(l t() slr)p run-

ning bcrirrrr'( ()l :rn {)\'emsc injun:
\\'ith lhr kncc bcing thr sit{: m()st
iniurcd.

Both behavi(xal (c.g.. (ftining
and iniury his()fv) rn(l phvsio'
logic:rl (c.g.. flexibilit\. rlign-
mcnt, loot sn uctr.rre. str'rngth)
factors h,rvc l)ccn inrplicltcd in
iniun bec,rlrstr ()l lhcif prcsumcd


