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LateralReliability of the Pull Test and Tilt
Test to Assess Patellar Alignment in Subj€ctr;
with Symptomatic Knees: Student Raters
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Study Design: Tcst  retcsl  re l iabi l i tv  rv i th bl inr lecl  testcrs.
Object ives:  To cletcrminc the intcr-  ancl  in l ra-ralcr  re l iabi l i ty  o l  the lateral  pul l  test  ancl
patei lar  t r l t  lest .
Background: l i  patc l lar  nralalrgnment can bc dctcctercl  bv c l in ical  examinat ion,  thcn
concl i t ion-spcci [ ic  t rcatment in lervcnt ions mai '  be implt :ntented in pat icnts l 'v i th
patcllofenroral pain sl,nclronrc. Hoivo'er, servcral clinical tcsls Lrsecl kr asscss patell,rr
nrobi l i tv  have rccenl lv bercn shorvn to have poor tc i  ia i r  re l iabi l i tv .  Bccause thc latcral  pLr l l
lcst  and thc patcl lar  t i l t  tcs l  arc rv ic lc ly Lrsecl  t l in ical lv as diag,nost ic lests for  patel lo icnroral

ltain svnchonrc bLrt lravt nol beon prcvioLrslv teslccl ior reli.rbil iLv, r,vc cxanrrned lhcse lests.
Methods and Measures: Fifty-tlvo subjecls (Jgc rangc,2l-,1f] vears) providi:d 95 knccs (19

synr l t tomat ic ancl  76 lsvmptonral ic) for  lssr issmcnt of  the la leral  pul l  test .  Tlvo tcsters,
bl inr led to the prcsencc or absencc of  svnrptc inrs,  inclcpcndent ly per iormccl  the latcral  pul l
test  in ranclom ordcr.  l ' i f ty- i ive subjccts (age rangc,22 42 vcars) provic lecl  9!)  knces ( / l

asvmlt tomal ic and 26 symptomal lc)  ior  asscssnrent oi  lhe patel lar  t i l l  tcst .  Three bl inded
tcsters indcpenclcntlv pcriornrccl the patellar t i l l  tcst in ranclom orcier. All subjcr.ts lverir
lcstcrl ancl rctcstecl within 3-5 clavs, A kappa {r<) statistjc u'as usccl lo assess the agrecnrenl
of f indings rvithin cach lr:ster and bcllveen lcslers,
Resul ts:  Thc kappa coeff ic icnts ior  in l rarater rel iabi l i lv  var jed f rom 0.39 to 0.4/  for  the
latcral  pul l  test  and from 0.4,1 to 0.50 ior  thc patel lar  l i l t  tcst ,  whi le thc i .oci f ic ients t t l r
intcrrater rc l iabi l i ty  were 0. .11 for the la lcral  pul l  tcst  ancl  var icd i ronr 0.20 to 0.35 ior  the
t i  l t  test .
Conclusions: Repcatecl latcral pull tests and p,rtellar t i l t tests had fair intrarater and poor
interrater rel iabi l i ty .  Our resul ts suggcst that  carc mLrsl  bc taken in placing too much
emphasis on these tcsts nhen rnaking clrnical  dccis ions.  J Orlhop Sports Ph,vsTher 2001;3l :
368 374.

Key Words: Iateral tracking, patcllar ntobilityr, patellofenoral alignntent,
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overirct ivi t \ ' '  of the patel lofcmoral joint in stnrcturzrl lv
nornral knc('s.3.r3.2i Qrraclr iccps rveakness (specif ical l i .
"ovcrpr.r l l"  by the vastus latcral is muscle in t lrc prcs-
ertcc o{ '  an zrtrophic vastus lr lcr( l ial is rnr-rscle) 1) r 7. I  f} ,37.38

irncl lcxvcr e:xtrernitv ntalzr l isnrnentl7.37.3,c hztrrc alscr
bcc'n i l rrpl icatccl as c2tuses o1'erxccssivet lzrtcral patel lar

Prcssrl  rc.

Thc et io loet '  of  PFPS is important to c l in ic inr-rs br:-
crrrsc kncxvlcdse o[ the prcsirnrccl sorircc of svrnp-
torns u ' i l l  c l i rect  t rcutment.  For exirnrplc,  i f  e l tat icnt
l r ls :r ti gh t l:rt-cral rt-- t.ir r acrr l urn c:ursi r-re c--xccssir, e lltr: r-
al prcssru-c, therr i  t .hc:v nlrv bcncfi t  f iorn l tatel lar tap-
ing ancl  nrurrrur l  stre tchi l tg t .o lenethcn lhc l r - . t i r t r<. t r -
l r r r r r  l t r rc l  i r r r  J l rovc patel l i r r -  a l ign nrcrr t .s l  l ) . : r ;  In t .c lvt :n-
t i ( )ns to c lorrgal .c l tet- i ; ratet l lar  c()n n(r :ct ivc t  issrrcs rrr :n '
l t ( ) t  l )c i r rc l icra(cr l  i r r  i r rc l iv i r l r r : r ' ls  n,ho l i : tvc l t i r te l l lu-
rnl la l  ign rncrr  l  se<:orrr la l t '  t .o al t r rorrrral  l torrv cclr  r l igrr-
rat ior t  or-r , r 'ho htn 'c () \ 'cr l lso l '1. ' l 'S n, i l l rorr t  cvir l<tncc o1'
c'rc <'ssivt:  l :r l .cr ' : i l  pt 'cssrrrc s)r l tclr() lnc. I{osct srregesls
t l l l t  pat icr) ts shorr l t l  l r<:  r ' lassi f icr l  I rv thci l  spcci f i r .
rn() \ ' ( ' l l rcn t  r l r , 's f  r r r rc l  ion i  r r  orr ler  to c l i letc l  l  rc l l l . l l l ( 'n t
anr l  t .o idcrr t ih,  cr l r r iv l lcnt  gr-()ups l i r r  c l I i r ' : rcv r-e-
sC- i t t  c l t . l t l

\ \ I i lk  t ' t  : r l : r ;  Lect :nt lv intr 'or l r rcccl  a c l : rssi f  ic ; r t i {  )n s ls-
t ( ' r l l  l ( )  ( l i l -o(  t  t rcutr l )cnt .  i l l tc l  \ ,c l r t i ( ) l rs i t r  t I rc l l ( )n()-
pcnrt. ive lrr:rna!.1'crnclt  t  ol '  1r:rt  t ' l  lof i 'ntol ir l  cl isr >r r lcrs. In
thcir-  c lassi l i t ' : l t iot t  syst t ' r t r ,  p: t t icrr ts n ' i t . |  I ) l i l )S al  c scl)-
ar i r t ( ' ( i  i r r lo 8 ulorryts l rase<l  ( )n thc in i l ia l  cx:rrrr i r l r -
t iorr ,  r 'vhic l r  int  l r r r lcs Iests of  prr t t ' l lar ' . jo int  rnol t i l i t r , .
' l  hr '  : r r r t l ror-s poirr t  orr t  that  ar lc l i t iorur l  lcsctarclr  is
nct ' r l t ' r l  t  o c lctc lnt i  r r t '  i  f '  t l rc i r '  pr 'oposcrI  c: l : rssi  l ic l t  i r l r  r
svstcrrr  is  v l r l i r l  arrr l  r r ' l ia l r lc ,  i r r r : lLrr l ine tht '  t t 's f  ing o[ '
t l ic  lc l ia l r i l in oI  s1>cci t i r '  l tatc l l : r r  r r ro l r i l i t i  t r :sts rrsc-r l
to cat t :g<>r ' izr '  lnt icrr ts. j ;

Scvt ' r - l i l  c l in ic:r l  t ( 's fs () l  p:r tc l lat '  r t ro l r i l i tv  urrr l  posi-
l ion l r lve l rct ' r r  st  icrr t i { i r ' : r l lv  t 'x lurr i r rcr l ,  l>rr t  strr( [ i ( ]s
I t l tvc vct  ( ( )  l ) l ' ( ) \ ' ( '  t l t t ' r r r  rc l ia l t lc .  TI i t :  N{c (  kr incl l  st 's-
tct t t  o l  p i r tc l l t r l  c l t rssi I ic : i r l iorr  l l rs ] tccrr  s l iorvrr  to t 'x-
hi l r i t  pool  to la i r  tcst- t 'c t ( 's1 i r r l r . r ' (est . t : r - r - t . l ia l r i l i tv  i r r  2
scPalat( '  s l r r<l i t 's , ( ; , r r ( ;  i rnr l  i t  lac 'ks v i r l i r l i t t ,  i r r  <:<, t r rp l r r . isorr
wi t l t  nurgncr i ( .  r .cs()nlul(  ( ,  inr :Lgirrg.- ;  ( ) tht . r  r r rar t rur l
a l ld instrulncrr tccl  r r rct I ror ls <t l  c lLrarr t i lv i r tu patcl lur .
n lovcln( ' t )  t  ] t l rvC also ( lcrn()nstJ ' i i t .cr l  pt t<.r I  r 'c1rr 'oclrrr . i -
l ) l l i tv.33.jr

_ 
In t l rc i l  lcccnt lv pr 'oposccl  c lussi l ic i r l ion sYSt( ' rn,

Wilk et al srrgecst t i rat in r:xccssivt '  kttenrl .  J)r( 'ssl l l 'c l
synclrorrrc,  " t . l rc rnost c l i l ic lL l  l incl i r rg on plrvsic:al  cx-
i lminat ior i  is  that  thr :  lntc l la is t i l tc<l  latr : r 'a l lv ,  anr l
t trcrc is t :x<:etssit 'c '  t ight.nr:ss <t l '  thc laLcr- l l  rct inacrr lar-
str_t tct tucs rvhclr  cornpare<l  rv i t l r  the rrrccl ia l
s l f ls ."  : r )11'31| ;1 T'hc1'  srrugr:st  t l rat  i r rc l iv i t l r ra ls u, i th cxccs-
sr,"e luktrr, I  prcsslrrc syncl l()nlc u, i l l  exhibit  dini inishcrl
Pi tssive rrr t .c l i l l  pr t tc l l : r r -  c l isplacet lcnt  ( ic ,  patel lzrr
l t t tde") .  ' ;  Ol l r1 ' r '  arr t l rors havc rcconrnrcn<lcr l  s inr i lar

tcsts o[ ' r r rccl ia l  arc l  ln(eral  patc l l . r -  g l ic l t_- . ; .s.r : : , r r . r { ] .22,2{) . i0
(  
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^"tr t t l t t \ t t r ' l l  
t  l  e l l "  sugq(.51 t l r : r t  phrsi t  l t l  r . r l r r r r i r l t l iorr

"L patel lar  nrol l i l i t r  nrev be usccl  to c lassi f l '  pat ients as
$ood or poor canrl iciatcs for lateral rclcasc surgcrv.
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Those ari thors suggcst a cl inical cxarniuation that in-
chrclcs thc lateral ptr l l  test, patel lar t i l t  test, :rnci patel-
lar el ide test t() exarnine patel lar trackins ancl cl ias-
noso l i t tcral cornpression svnrlromc. ' fhe patel lar t i l t
:rrrcl  gl icle tcsts : tre specif ical ly r.ecomntenclt:d to clc-
terr l l i l tc lr .hethc:r or l loL a pat. iernt has a t iql i t  lateral
restraint :rncl wi l l  bcneht frorn surgc11,.

Thc patcl l : r r  t i l t , r i i  g l ic le, t t ; : ; ; : r r rc i  later:r l  ptr l l  tcstr( i
are t-csts r-ctcornrr icrtr lccl l ty cl irr ic: i l  experts to cit tc-go-
r izc p:rt . icnl.s; horvc-vcr, thc rel iabi l i tv ol '  thesc rnt ' :r-
strrcs is unknorvn. f  i tc prrrposc of orrr str i( lv \v2ls to
cvalrr i .r tct f l rc irr tr :r ' -  arr<l int la-ratcl.  tcst: l .etcst rel ial t i l i ty
o[  2 c l in ical  tcsls t ] )2r t  arc p()Lcnt ia l lv  r rscf i r l  i r r  c le lcc '1-
ing.- excc'ssir, 'c latenrI i)rcssurc svrrr l lorn<':  fhcr patcrIIur
t i l t  tcst  l r r r r l  l l r t . l : r r t - r : r l  l r r r l l  l r .sr .

METHODS

Subjects

Srrlr jcr: ts rrsr:r l  to <'r,alrr:r tc t l r t :  latcr.:r l  l tul l  t .cst w,t ' r-c '
rncrr  ( r r :  l5)  : r r r r l  tvorncrr  (n:37 1l te(r ,vcctr  t l r t '
agcs of  2 l  l r rc l  4,9 u ' i th:r  n lcr : rn l rec ol ' ) ,9 ) ,car-s.
' f l rcsc sLr l t jcc ls l t lovic lcr l  1) t ' r  krrccs f i r r .  t ' r 'a l r rat iorr ,  l { )
r iv l l lpt . ( ) rnat. i (  ar t r l  7( i  asvlnpt()n):r t i< .  Str l r je< ts rrscr l  t<r
cvalrrat t ' tht :1ta(cl l i i r  t i l t  Lcst  \ \ rcrc r l ) ( ' l t  ( l :  22) anr l
\ \ r ( ) lnel t  ( r r  -  i l l i )  l tc t r ,vt :cn t l rc agc.rs o1 2 ' )  anr l '12 u ' i th
: l  n lcrr)  uge o1 27. l l  ycals.  Srrbject .s i r r  t l r is  Por- t iorr  o l '
l l lc '  st r r ( l \ ,  pr-ovi<[ t 'c [  1)9 ktrctcs,  Ti ]  as1'rrrptorrr l l t i ( .  lu l ( l
2( i  svrnptortr : r t i r ' .

(Jsine :r  s l rnPlc () l  L()n\crr i ( ' r r r ' t . ,  r r . ; l i111Pl i lcr l  srr l r -
jccts i r r r : l r r r l t 'c l  stuclctr ts : r t  thc Llnivcls i t r ,  o{ 'Ti 'xas
S()ut l l \v( .stol  t r  , \ l l ic<l  I  lcal t l r  S<: ictrc.cs Sc. l rool  : r r r r l  r ,o l -
u l l t .cc l  s I i -onr t l rct  srr l r r l rnr l i r re corrrrr i r rn i t t ' .  ' l ' l rost '

tv i t l r  svrnl t torrr : r1 i r :  krrccs lvcrc rccrrr i tcr I  f l  orrr  ( ) r r t l )a-

t i t 'nts ul  t l rc. f  i r rncs W. Aslorr  r \nt l t r r l l r tor '1,  ( lur .c ( l t ' r r tcr .

(n -  1) ,  r rurr i ( ' l 's  in t l r t :  [ ] r rv lor ' /Torrr  l ,urrc l r . r '  Mlrr . i r
thorr  ' l \ ' i r i r r i r lg 

l ) r ( )gr ' : l1t  ( ,  :  8) ,  arrr l  str r r l l r r ts 6r '
cort t t t t i t r t i tv  r , 'o l r rnt .ccrs (rr  :  i i .er) .  l ) r ' io l  to Jrr t l t i r ' i l r r r t -
i r rg i r r  t l r is  st l l ( ly ,  cacl l  srr l t jcct  s iqrrer l  un i r r l i r r r r r t : r l
c ' ( ) r )scnt f  i r r r r r .  '1 ' l r is  s l r r r l 'u rvas l l tpr 'ovcr l  l rv lhc I r rst i t r r -
t ional l lc:vicr,v lJo:rrcl  tr t  tht:  L]nivclsi ty o[ ' fcxl is Sorrth-
\ ' \ 'csl( ' l  n -Vccl iclr l  ( l t ' rr terr '  :r t  l )al las.

I ' iaclr srr lr j<'ctt .  wus scr '( 'errcc[ l tv a clesign:r1erl  sccorrcl-
vcl l  phvsir : i t l  tht :nr1tr , '  s t r r<lcnt ,  lvho <l ic l  r ) ( ) t  l ) iu 1i(  i -
patc in t l tc  tost i l )e l ) l ( )c( :ssr lO ck: tcrrnirrc rv l rcthr:r . t l rc
str l r jcct  rnct  t l r r )  inclrrs ion c ' r ' i tcr i t r  arrr l  rv l rcthcr. t l r t '
sLrbjcct Iracl pl i t .c: l lof i :rrror:r l  puin sl 'nch ornc. ' l 'her.tr  u' l ls
()nc scloor)cr '  lor  srr l t jccts r :x:rnr incd r l t r r - ing i r tvt 's t ig l r -
t ion of  t . l rc pat i : l l : r r  t i l t  tcst  nrrd nrrot l tc l  scrccncr.  I i r r
subject.s cxarninr-:cl  dtrr ing inrrcst iq:rt . ion ol tht:  l i r tcr-al
prr l l  tcst.  ' l i r  l>c inclrrdccl in thc sttrclr ' ,  srrbjcc:ts rvr:r-e
lcr l r r i r -ecl  lo huve f i r l l  knec rnnge of  ln() t io l l  and t<r
bc i t rc lcpcnclcnt  arnbrr l : r to ls in thc contrnul i t r ' .

Strbjccts'  kncr- 's rvcle cxcluclccl i I  thc p:rrt ici l tant r-r ' -
p()r tecl  ant '  h istorv o{ t rzrnr l i r t ic  knce ol  l t i l t  i r r . jur t .
st lrgel-y, patcl lar cl isloc;rt ion, () l '  l l  cr. lr-out rrscular- cl is-
e:rsc. I inccs prt--scnting ivi th oltviotrs i i rramentcttrs or '
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t lGURt2. Tht ' l . r ter . r I  puI I  l ts tcor lparesthcantuunl  o isLrpcr iur{A) vcrsus
lJtcr . r i  1 l l )  ; t . r te l l l r  t r . rnsl . r l i ( 'n dur ing an rct ive qu.r( l r iceps femoris musclc
conlnctjon. (Relrr inted w,i lh l tcrnrission from: Magee D) Orthopedtc phvs
ical Thcrapr,.  l rcl  Fcl i t ion. O 1997, W.B. Saunders Comltanyr.

TABLE 1. Kaplta coefi icients ancl l tercenlage of agrecment for inlrarater
test-retest rel iabi i i t r . , ,  Oi the oatel lar i i l t  test. 

-
.- ' '

TABLE 2. Kappa coeff icients .1nd percentage of aqreement ior interrater
re)t-rele) l  rc l i , rh i l i ty  or  lhc p.r ,c l l . r r  t i l t  test .

\
F,,
L\
1.. . .  I

Hr
l.i,\
1: t
t;il

, l .4':)

': i't^

Ill
(

i
l i

m
ct)
m

rn

Tester

Testers Kappa Percent agreemenl

I  and2
2and3
I and3

0.33*
0.208
0.35+

570k
47To
62u/,,

A

* Al l  tests r 'vere usccl in the caiculat ion of kapPa for interratcr rel iabi l iq,

clrancc. ( ' I- l rc pcrcer-rtaires ol agrectncnt ancl ki ippa
coeff icicnts : lro sulnrnurizc:d i tr  - fables 1-3). Ir lr l .ara-
lcr rc r, 'alrres vi ir icr i  { iont 0.4.1 to 0.50 f<rr t fre patcl lar
t i l t .  tcrst  : rncl  0.39 t<t  0.17 l i i r  thc lateral  prr l l  test .  In_
tcrr : r tcr  rc r ' i r l r res n ' r t r r :0.3i  f i r r  t l rc:  l : i t r : r . i r l  prr l l  tc tst
arrc l  r ,at ' icr l  l i r t rn 0.20 to 0. i : i5 f r t r  thc l tatel lar  t i l t  rc,st .

I i rppir  val i res rnav l lc  i r r ter-prt : tccl  as f i t l lor .vs:  <0.40
: p()ol ' ,  >0.40 to (0.75 

-  f : r i r . to r loor l ,  t incl  >0.7ir
:  cxct ' l l t :nt . r  r , r i r  ' f l l ( '  kappa cocf l i t : ients r t :prcscrr t  the
pr opor '1 ion ol '  : rgreclrr t ' r r t  a l icr-  t rc:r :orrrr t i r rg f i r r .  c l ranct ,
aglcrcnlcnt ,  rvhich is piu ' t icul : r rh i ln l ) ( ) l . t i t I I t  in t l t is
strrr l l  rv l rc lc tcstels orr ly l racl  2 or.  i l  c l ro ic:cs l r rc l
t l rcrc l i r r -c : r  l r ie l r  r -arr<lorr t  r : l r : r r r t . t :  of  : rgr-c.crncnt.

' l i i  c :a l< ' r r lat t :  kal t l ta t .ocl ' { ic i t ' r r  t .s,  th t :  f  i .cq rr t , r  r t . ic-s o1'
tcstcrs '  : ig lecl l lc t l t  i rnr l  r [ isagr.c( 'n lc l t t  : r r .c l t lo l t t - r l  i r r
- I 'a l r lc '1 f i l  t l rc l : r tcr-al  l t r r l l  test .  I r r  t l r js  cxurrr l t lc ,  l r t ._
crrrrsr '1)5 krrct t :s rvt ' r -c l r :ste<l  t rv i r . t ' lo c[c-{r , r . r r r i r rc. i r r tur_
r ' : t tc l  le l i l r l t i l i t t - ,  l l l  of  l l rost ' l ( )s(s \ \ ' ( ' rc rrscc[  i r r  t . l rc t Ic_
lct ' r t r in:r t iorr  o l  int t ' r latcr  r .c l i : r l t i l i tv ,  prrx, i r l ing l  lotal
of  l1)0.  ln l ' l rb lc '  , { ,  u, l t i lc  tcsl( ' l 's  ler . r , t :<[  on t l ie i t .  nte:r_
st t lcs <l f  e i t l t t ' r -  (  1-)  or  ( - )  latcr .u l  prr l l  I l l l  t i r r i r :s,
l l tcy c l isagt ' t 'cc l  72 t i r r rcts.  ' l ' l r r rs,  t l tc .  t .cstcr .s l rgr .cccl
62oh ol '  t l t<r  l i rnt- .  l l t 'c . l t r rsc:  t l rcr . r '  t r r . t -  orr l r , ,  2 ( .at( ,g() l . i ( ,s,
c: l t iut t : t -  l ig lc( 'nrcrr t  wirs r-crn(, t ,ct [ ,  I r . : r r in, i  lL x of '0.1i l
(1>ool  agv's1' l t rc l r t ) .

DISCUSSION

' l 'hc l l r lc l l l  l t r r l l  t t :s t  ant l  putc l l r r r .  t i l t  r t ,s l ,  rv l r i r . l r
I r in 'c r tot  l tc t : r r  l t lcv iorrs lv lcstcr l  l i r -  r .c l i : t l r i l i r .y,  I tar l

Pr ior-  i  ntcrru[( ' r  ugl .c( ] rncrr  t .  Cl l rssi l i , i r )g I ) : l t iL: l t  t_s i  n r  ( )
[ f ( ]? l t lncnt calcqol ics nr:rv neccl  lo l t t '  l r : tsccl  ( ) l l  ln()re
thrr '  r ' l i . ic . l  l t :s ts that .  i ' r ' .1 ' .  p iL lp l r t i . '  arrr l  

' isr ' r l  
r :s-

t i rn:r1ion. ( ) t r l  t t -st t : r -s r l ic I  r rot  l i :c l  t l rat  i t  rvas r l i l f  icrr l t
t ( )  ( lc1ccl .  i r r r l iv ic l r r t r ls  w' i th st :vcr.c latcr .u l  r tucking or.
patr : l la l  t i l t ,  l r r r t  r l r t l r t , r . ,  t l r t .y l r i rc l  r l i f f icul t l  (krr : i r l i r r { .1
I tow'  to c: t tcgor izc rnarrv krr t .cs t l l : r l  lu-( ,  l ror-c[cr . l i r r r :  l tc-
twccrr  cxct( 'ss i r .c i r r t r l  "nor.rnal ."

' I ' r  <: lassi f  y l t r r t igrr ts iv i t l r  a t igI t  l i r tcr-al  r t ,str .u i r r t ,  , " , r r r -

TABLE 3. k.rpp,r rncf i icierrrs . inc1 perccntage oi agreemcnt for rel ial l i l r tv oi
th( '  lJ tefJ l  ILt l l  tesf .

Kappa
Percent

agreement

lntrarater 1 (test-retcst l
lntrafalcr 2 l test-retesl)

I  nterratcr l test-retest)

1
)

Kappa
Percent

agreement 0.47
0.3 9

0.31 *
0.50
0,17
0.44

70,'1,
67u/,'
69"/,,

71' f ,
7 7"/,,

62u/,'
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lncniscal pathoioen',  l1l i i jor. ioint cf l i rsion, tcncler.rress
Irt  t l ' rc irr ferior patcl l :rr  polc (tenrl ini t is) ,  or patcl l :u.
st t l t te l ' ins r l t t r i r rg knec extension (pl icu svtrc l rotnc)
tr 'ert- '  also exc' l  ucl ccl.r i(  j  

Stzrncl irr-<l ort h opirccl ic tests2l)
\ \rcrc use(l tO r-ulc ()ut t l tcj  prcsen('ct of l ig:rrrrc:Dt.0rrs
(r ' i rnrs/r , i i leus st l  e: js t .csts,  Laclrrnal t 's ,  :1 l t ( l  l )os1..r . i , , r .
clr-ancr-) uncl nierr iscir l  ( \ IcMrrr-r:rv's) p:rtholoui. ' .  A
posi t i r ,c resr r l  t  (  pain,  pur l  e l lar-  st t r t lcr- ing,  l ig:rrnetr  rorrs
l : ix i t r , ,  o l  l l rc pr-escrrcc of  . jo int  ef l i rs ion) on arrv of '
t l )csc tests r- t 'srr l t t 'c l  in ex<' lusion. l lasccl  ( )n 1. l rc al t rx.c
cl i l t ' r ' ia,  20 knccs u,c lc cxclrrr lcc l .

L,a<' lr  knt 'c- (n :  104,) t t 'as cl lrssiI iccl l rv zr scr.(]( 'ncr
rus c i l  hcl  st ,nt l t torn:r t i r :  (PI , - l )S) ()r  i tsv l l lpt() lnut i t . .  Srr l t -

. jc< 1s'  knccs n 'c l t '  cr-rnsir lc l 'c( l  svul l ) tornl t i<.  ( r i  -  - l l - r )
l r i tscr l  orr  st ' l { : r 'c l to l t  oI  arr t .c:r ior  krrc: t :  l ra in t l ) i l t  wus
rcar l i lv  r -c1lr 'or l r rc i l t lc  r l r r l ine- i r t  lc l rs l  2 of  t l r t ' { i r l lot
i r rg 4 i lc l iv i t ics n, i t l r in t l t t :  l l rst  nront l r :  r rs< cncl i r rq
stai ls,  r l t 'sccrrr l i r rg s l l i t 's ,  l t ro lorrucr l  s i t t ine,  ( ) r .  s. lu i l t -
t i l lg. : ' ;  r r ' ;

Experimental Procedure

Fivc'  scrr ior-  l t l tvs i r ' : t l  tht 'nr1tv s l r r r Ictr ts st ' r . r 'c ' t l  ls  ( l l ( .
t ( 's t  ( ' r -s. ' I ' l r  r t 'c  l  ( 's t .c l 's  cvlr l rut tcr l  sr  r l l jcc. ts <lr  r r . i  n g t  l rc,
f i ls t  l thrrsc ol  lht 's t r rc l r , (pat t : l l l r l  t i l t  lcst)  i r r rc l  2 ot l rc,r .
t ( ' ) i ( ( ' l 's  c\ ' t r luute( l  srr l t jects <l t r l i r re t . l rc scr.orrr l  p lnse ol '
l l tc '  s l r r rh,  ( lak:r ' l l  l t r r l l  tcst) . 'TIrcst '  s l r r r l t ' r r ts I l r< l  t .orrr-
plcter l  corr lsct l 'o lk i r  r  r r r r rsc t r loskelr : t l r1 t ' r , : r  l  r l r t iorr  tur  r l
n l i ln2r!rcutel l  l ,  r ' l  i  r r ic l r l  k int ,s io log\ , ,  t r r rc l  gr-oss l r  r  r r r r r  r r
ru l1r1() ln\ , .  TIre lcst t ' r 's  l r : t< l  : r lso c 'orrr l t lc t r : r l  120 l rorrr .s
ol  c l i r r ic : : r l  cr l r r r ' : r t iorr  r l r . r l ing u ' l t ic . l t  r l i r . t 'c t  Prr l i r . r r t  t : r r - r :
!1, : rs l ' ( ' ( l l l i t  o(1.

i ) r ' i r>r '  to dlr t l  col l t , tc l ion,  t l tc  1( 'st( ' l  s  t rn<l  s< r ' r ' t ' r rc ' r -s

1; t , r l t ic t ' r l  I l rc lesls n ' i t l r  t l rc I i r -st  urr t l ror ' ( ( ) . | . \ , \ r . ) ,  x, l ro
lut : . ,  ox ' r ' l0 r ,euls o1 <: l i t r i r : l r l  t 'x l tcr . icnc:c.  ( l r i r r  tosst .s
'n ' t  iL '  u: icr l  1o rrr : t int t r i r r  t ' lnr lorrr izut iorr  thr .orrel torr t
t . t 's l  i t , l ;  I r r 'ocur l r r lcs ( teslc:r '  l t r r r l  tesl  orc lcr ' ) .  Ti t  :nrr i< l
l t i r rs.  i l i  t ( 's1els l ' ( ' l l l l r inc( l  l t l i r r r lcr l  t ( )  t l t ( ,  l r l rscrrr .c or.
l ) r ' ( )s( ' i r {  ( 'o l  p l r i r r  in srr l t j t :c ts t l rcv test t .c l  u l t l i l  ( lat : r
col l t ' t  i i r r l  n 'as corrr l r le lc.

()nct '  l r  : ;L l l ; jc t . t  rv l rs i r r r : l r rc lcr l  i r i  t l rc strr<1r, ,  t l tc
s(  t ( ' ( ' l l (  r  1r l . r , , . r l  l r i r r r  , r r .  l r r . r . i r r  t l r t . r r r l r i r r t .  l rosi l iorr  orr
l r  [ . rc: t t .n)( 'n i  p l int l r  n ' i th s l roes of . l .  T ' l rc t r :stcr .s : r l t .er_
nlr lc l ) '  ( ' l ) i i ' r ' r ' r l  t l rc '  r .< i<.rrrr  t rnr l  gr l i< icr l  t l rc p:r tc l lar  r . i l t
I ' ) ( l  l : r tcr l r l  l t r r l l  tesrs.  S. l t jcc: ts \v.r .  l . . tc tst . .< l  iv i th i r r . . r r_
i r  r lut 's  of  t t r r t ' i r . i r r i t i : r l  1.c:st  t rs i r rg t i tc  sanrc Jrr . r ic :cr lur .c.

1 hc pir t<r l i r r r -  l i l t  testr{ ;  tvu.s pcrf t r r . rnccl  l ty  posi t ion_
ing the sLrbj t ' r ' t  in stLl t ine rv i t l r  l l tc  krrecs cxtcn<lccl
wi l l l  instr l lc t i r i r rs lo rc lax t l tc  qulrrh. ic:cps rrrrrsclcs
tt ir '<l trgltout tht pr-ot.t :cftrrc. ' I 'hc tcstel.  stal) i l izecl t l r t :
Iotver extrcmltv t r '1 1 ' , , , , . , r . ,11 hip rotat i ( )n at  t l lc  a l lk le
using one hi in<l.  - lo 

r issess t i l t ,  the tcstet- l i l tecl th<: l :r t-
cral edge of the l tatt ' i lu fr .cirn the later-ul fer.noral cnu_
r lv le usir tg the i t l r lc l  { i  r rger and thlrr lb of ' the , thcr
;rrLnd (Fier-rre I ) .  T '1 ' re l r iLtc l la shoulc l  rernain i r - r  the
tr, ;r- 'hlear groovc attcl  r tr i l  be al lorvecl t9 lateral lv sub-
lrrx r lur ing the test.r ' i  ' l -esrers 

c:rtegorizccl srr lr- jects'  pa-
;t l lac as having either a 1r,si t i i ,e, ne'tral,  or 

'cgari\ .e
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FICURt 1.  To l tur lornr the p;r tc l l r r  t i l t  tcst ,  thc ex.rnr iner l i i ls  the la lcral
er lge oi  thc l tatc l la i rorn the la lcral  icmoral  ronclv lc. ' fhe patel ia shoulr l
remain in the t rochlcar groovc arrr l  not  l rc.r lk i rved to subl i rx lateral l r , .

r tnglc n, i th l 'cspe( ' t  t r r  t l tc '  l ror- izorr t . : r l .  I to lor ," ' ic l i  r . t  u l r l

l ) r ' ( )J)()s( '  t l l l l {  :1r)  t 'xcCssivclr '  l iq l t t  l : r t t ' r - l t l  r -cst t . : r i r r t  is
r lcrrrorrst l l t t . r l  l tv  l  r rc ' r r { r 'a l  or . r icqtr{ ivt ' t rnglc to t l r<,
hor izon t l r l .

' l ' l rc  latc la l  l t r r l l  t< 'st  u 'us pcr ' I i r - rncr l  u i t l t  srr l t jccts in
t . l rc s l r r r rc l tosi t iorr ,  rv i t l r  t l r t '  lorvcr-  cxlr . t ' rn i t r  i r r  r rcrr-
t ra l  l r ip r ' ( ) la l i ( )n : r t  t l i t :  ; r r rk lc.  l  l rc l : r tcr-al  prr l l  t t 's t
\ r 'us i lsst 'sst . r l  lx '  g l i rc l i r rg t l tc  t r . l rc.k ing oI  t l tc  Pl tc l l l r
< l r r r ing rn l r ( ' t ivc isonrr ' l l ic  r l rur<l l ic t '1rs { i . r r ror is rrrr rs<. l t '
r 'orr t l l t  t iorr .  - [ ' l rc '  l t 's lct-  o l rscr-r , r ' r l  t l tc  l . r .ac.k i r rg rv i t l r
i t r tc l  rv i t l rorr l  l iu l r t  1 la l l l t iorr  o l  t l tc  srr l tcr . ior .  1tolr .  o[ '
tht '  1t : r t t ' l l l . , . \< <r>r ' r l i r rg to I io lon' ic l r  t ' t  a l ,  " t l rc pi l tc l l t r
s l totr l r I  l rc l t r r l lcr l  i r r  : r  st lu ig l r l .  srrpi : r . ior .  < l i r .c:r t iorr  or
st tpcl io l  l rncl  l : r ter l l  in cr l rur l  1 l r 'o1.ror- t iorrs ' '  (FieLu.t '
2) . r ( ;1r)r i ( ;?)  ' l ' l r t . tcst  l las scolc<l  as I i r l lorvs:  a ( i  )  ur . ; r r l t .
tvus givcrr  i f  t l r t :  Pir tc l l l r  r r ' : r t .kt '< l  rnort '  l t r t t : r .u l ly  th;rn
strpcl io l l r ,  : r r r r l  r r  (  )  r r r ' : rc lc rvus : rssiQrrt ' ( l  f i , r  srr l r t . r ior
or c<lrr i r l is t : rnt  srr l ) r ' t  i ( ) l  lu i ( l  l l r l r ' l .a l  p l tc l l : r r .  l r - l rckirrg.

Data Analysis
' l ' l rc  r l : r ta { i r l  t l rc rrror l i f icr l  l )utc l l : l r . l i l t  tcst  i rncl  lut-

c l l l  prr l l  lcst  u lc r iornir i l l  c l t r ta. ' lhe knpl ta r .ocr l l i<: icnt
(rc)  is  : i  c lurrrct ' - t 'oLr ' ( 'c tc( l  pcl  ccrnt : rgc () f  l rgr-( :c l r )cnt
rnczlstu ' t ' .  r  3 St la ich t  l )c l 'ccn t  : Igr .c( ' lner )  t  r t  tc l tstrr .es t t t t r l
klrpJrir valucs rvc'r 'c <: l lcrr lutcrcl t() l rsscss t l)( '  l r :r 'el  ol '
: tg l 'c( : l r i ( 'n(  o l  t : : r t : l t  tcster anr l  l tc l tvt ' r 'n test( '1.s.

RESUTTS

FOr'  l toth thr :  l : r te|ul  pUl l  test  nrrr l  t l ic  patel lar-  t i l t
tcst,  t( 'stcfs : tgrecrl  r i ' i t l r  t l rcir '  () \ \ ' l t  l -cpe1t tr ic2rsprcts
irpprcrxirrr:r tr : Iy 7)c/c of t l rc t i rrrc :urd zrgr-eccl rr ' i th e:rc.h
otlrcrs nlcusi lrcs approxinrir tcl l ,  57o/o ol the t inre. perr-

clcntagc of i tgreernent rneAsufcs l i rr  thc 2 lcsts r, :rr iccl
tr ' ()nr b /  t<t t  /a/u i t 'hcrr i t  testcr-w?ls contp:rrecl r,vi t l -r
t l iernsr: lrres anci I ionr 47 ro 627a u,hen one testcr \ ,vas
corl l l t i rrccl tr , i th anothcr tester.

Hor'r,ever, the patcl lar t i l t  test an(l  the lateral pul l
test r i ic l  l tot pro\re to be rcl iuble tvhc:n corrt:cted ibr-

|  ( ) r thop Sports Phvs Thcr. \ 'o lurre 3l .Nuntber 7. . fLr lv 2001
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TABLE 4. Lateral pul l test: agreement matrix for testers I  and 2 inrbzrlanced (vc.rt icul Iotals incr-citsc i l -ont top to bot-
t<'xrr,  horizonl ir l  t<>tir ls clc:crc'asc fr-om lef i  to r ight),
kappur nrav bc clcvatcci ancl rel iabi l iLv overcstimat-

c:c l .1{ i  An asvnirr i t : t r i r : ; r l  i rn l>zi lance i r r  t l re rr ia lg inal  to-
t: t ls rr 'as prcsel)t  in thc intcrr: i tcrr cl ir t .a of thc latcral

1;ul l  test. In fablc 4 f ir l  cxalnlt lc, thc hol izont:t l  rnitr-

sinal tot ir ls clcr:rcasc 1l-orn lcrf i  to l igl-rt  n'hi le thc i 'crt i-
cal  t t rarqirr i r l  totals incrcasc l iorn top t ( )  l )ot t . ( ) ln.

Thus, kapp:r  I i r r  i r r t t ' r ' r 'atcr  rc l ia l r i l i tv  r r ray l iave bcc-n
art i  f ic: ial  lV eleYlrtcr l .  Ll  o$,errer, i  r .r  tcr-r 'utc I  J)crcc l t  1
aererelncrr t  f i r l  these tcsts was not hiai r  ( ( r2%), and
thcrt : l i r r r :  r i r r r  kappa r ' : r l r res rvt : r 'c  prolxr l r lv  r ro l  sel i -

orrs lv a{I 'ectcr l . { i

A rer l iablc t  l in ic:ul  l l )casurc of '  l t i tss i lc  p2rtol lar  n l (F
lr i l i t t '  t .o : rsscss t l lo lcr igt l r  o l '  l r ( ) t lc()nt l : rct i lc '  latenl  r -c:-
s1l 'a i l r ts r-crrr i r i r rs c l r rs ivt : .  TIrc lb i l i t r '  o[ '  orrr '  1( 'st( ' rs t ( )
c: l : tssi l \ '  <h,nanr i t '  Patcl l : r l  r r rot . i r i r r  : rs ei t l re l  nor-rr l r l  or '
cxct 'ssivc '  lv : rs ulso l inr  i lc : r l .  \ \ l rv is [ ) i l lc l l i r l  rnol t i l i t . r ,  so

t l i l f lc  r r l t  t ( )  nrctrsrr le rv i l l r  corrs isterrcvi  ( i r : r rcr  a l l r , ,  t l rc

l t r i t rut t -v s()ur ' (  ( 's  of  i r rconsistctrc\ ,  i r r  c l i r r ic t r l  l ) ) r ' : rs l r r ( 's

l t t -c t l tc  a l t l i lntc l r t ' i r rg nrclsrr lccl ,  t l t t '  1) l ( 'asur( ' rn( 'nt
i tscl l ,  l r r t r l  t l rc '  nrc:rsrrrc ' r ' .  1I  l  hc I ' r ls t  pr 'o l r lcrrr  is  1. l rat

t l rc:  ut l r i l r r r lc  bcing rrrc:rsrrrercl  i t r  t l i is  strrc l r ' ,  P:r t r ' l l i r r '
n iobi l i t r ' ,  l l ic  ks rrolrr l l t i \ ' ( '  ( luta.  \ \ r i t l rorr t .  l  r r r r i r r r lsul

c lcI i r r i t iorr  ot '  nolrrral ,  i t .  is  o l  ( ' ( )u lsc <l i { f  ic : r r l t  to i< lcrr

t i l r '  r tbnorrr ia l .  Et 'cn cxl)c11s cl isagrt ' r '  u l lorr l  l ,htr t .  is
t torrnl t l  \ rc l  sus l r l r r  ro l r rur l  1t : r l  t ' l  l t r l  r r  ro l t i l i t r ' .  [ , 'o l  t 'x l r rn-

l r le,  I io lor ' r ' ic l r  ct  a l r ' ;  corrs ic lc l  u l ) t r t i ( 'nt  n, i t l r  r r rcr l i l r l

l . r i t t t ' l lar  g l ic l t :  o l 'orru r l rurr l r -arr t  to l i< '  l r  goor l  srugir ' : r l

< l r rc l ic l : r te,  t l ' l r i lc  \ \ j i lk  ct  l r l r ]7 c lcscr i l rc orrcr  c l rurc l r ' ; r r i t
o l  p l t t i ' l l l t r  r l is l t l lccnrr : r r t  ls  r ro l rnal .

' l 'h t :  secorrc l  potcrr t ia l  sourcc o{ ' i r r< orrs istc 'ncv is tht '
int l i r rs i r '  p lo l r lcrrrs l rssoc i : r lecl  u ' i t l i  p:r t . t ' l l : r r  t ( 's t .s.  l ) l l l .

i r tg t l r t '  p l tc l la l  t . i l t  anr l  Iut t ' r : r l  ptr l l  rc 'sts,  thc norr-

yt lanl t r -  s lnpe ol  1 l rc ; r l t t : l l l  unr l  t l rc vrrrv i r re : rnr()rrnts

ol  srrpr-apl t t r - l lar  t . issrrc l r rn() l lu t . l r r :  str l i j r :< ts rnir l '  h i ivc
rnlrck:  i1 r l i l i icrr l t .  1o pl l l r r r lc  arrr l  v isrral lv lor : l tc  tht :  1xr-
t .c ' l la.  T 'ht :  pat t ' l lu l  t i l t  t ( :s1 is a rrnrrrr : r l  t t :st  o[ ' . jo in1

rnobi l i tv  r l r r l i r rg rv l r ic l r  t t 's t t ' r 's  t r l t l t l -v rr  I i r rcc to t i l t  t l tc

pir tc l l iL rncr l i : r l l l ' ,  n l r i lc  st i r l r i l iz i r rs i t  f i .orrr  s l i ( l i l )u l r r t -

cral lv.  I ' l re:rnl() rurt  o l  t :xtcr-rur l  I i r rc: t ' r rsccl  to nr() \ 'c

. jo i r i ts  l r r rd 1o sl . r t : tc: i r  t issrres is poor- lv <loctunerr tcr l

iutr l  r tc<:c ls l i r r t .ht : r  invcst ig:r t iorr . r t ' r  In u pi lot  s1rrr l r , ,
' fh l  c lkel( l rJr  rccor '<lccl  thc t 'x tc lnal  forces ploclrrce<l

b1'  2 cxpcr icnct : r l  physicrr l  therapis ls pt : r f i r r -nr i r rg vrrr . i -

orrs el ircles ol 1.1ror ' :rcic spir-rt :  rr i<ibi l iz:rt ion :rnrl  rc:port-

t :cl  :r  larsc cl isparitr ,  l rcnvccn t l-rc thcrapists. Similu' I1' ,

Leslcrs in th is strrdy f 'c l t  that  i t  \ \ 'as ( l i l f icul t  [ ( )  ( luunt i -

fv the arnourrt of { irrce 1() usc wit l-r  thcir hands rvlrcrr

1-rcr-frrrnrirre passir,e jr i r tcl lar t i l t .
' I  he f inal  sol l l 'ccr  o[ ' inconsistcn(\ ' ,  l l le r l le: lsurel ,

rnay bc :r f i rclor in t l ' r is inr,est igation bcczu-rsc thr: t t :sl-

cfs \rere senior pl-rvsical therap] '  stuclents. \ , \ t l -r i le i t

shorrlcl  be notecl th:rt  thcsc students receivecl a signif-

icnnt amount of trainir- ig, their ski l ls may not be re-

{ lect ive of rnost expericncecl cl ir-r icians r 'vhci cnrrcntl ,v

ernplo,v these tesls. I t  appcars t l lat se\rer '2rl  sc,xrrccs of

inconsistcr-rcy confbtrnd the cl inicai exarnination of '

Tester 1
(+)

Iester 1
(-  ) Total

Testcr 2 i+)
Tr.slur 2 (-l
Total

45
69

|4

J
73
76

48
142
190

I ' t  indicates the patel  .  acl ively t racks lateral l ,v > super ior lv;  ( -1,  patc l la
.rct ivclv tr,rcks supcriorlv or equidisLrnt su1-rerolatural lv.

iorrs : r rLt l rors havc stLggeste'c l  t l rc pater l lar  t i l t  and sl i r lc
1r 'sts.  I r t  t l rc ' f i rst  phast:  o l  l l r is  stLrdr ' ,  n ' t :  c l i r l  not  I int l

thc t i l t  t ( 's t  t ( )  bc lc l iablc: .  [ ) r r r . ins th is phase: rvc l lso

t 'x:rr r r i r rccl  lhc gl ic lc tcst ,  c l r r r ins n, l r ich thc 1l : r t t ' l l t r  is

r l iv i r lc<l  i r r to 4 r l r r i r r l r ' : rnts urrc l  t l rc ?ul l ( )u l ) t  of  l tassivc '
r l is l t laccrtrr : r r t  is  <lrrant i l ' icr l  bv ntrrnlrct '  of  c l ruxlr iu) ts.  r ( i
' I i r  (cs1 r .c l ia l r i l i t r 'oI  t l re gl i r lc  tcst  i r r  t l r ; r t  I i r r -nr ,  hor ' r .

ruvcr ' ,  t l rc sarrrpl t '  r ) rust  incl l l ( lc  l  s igrr i f i t  i t r r t  nrrrnlrcr-

ol 'srrbj t :cLs wi t l r  l r r 'p<:r ' rnobi l r '  ( to thc point  o{  t l is lo-

cut : r l l l r ' )  palc l lac.  ( ) r r I  s l r r r ryr lc c l i r l  r rot  P()ss( 'ss : i l r \ r

srr l r jcc: ts n, i1 l r  .1 c l rutr l t : t r t ls  of  passivt '  nrobi l i tv  l r t r l ,

t l rcr-cf i r r - r : ,  lv<'  r 'otr l t l  n() t  u( lc( luatch'  r ' r 'a l r r : r tc t l rc lc l i -

l r l r i l i tv  of  fhc lcst .  Frr tu le s l r r r l ics oI  t l rc gl i ( [c tcs(

slrorr l<[  c i thcr-  inr : l r r r l t '  l  r r r r r t rbcr-  o(  srrbjccls rv i t l r  t l is-

l<>czr lablc '  patc l lar :  o l  l t ' r ' isc t l rc u, l ) ,  t l rc act ' r 'ssor- \ '  rn(F

lr i l i t r '  oJ tht '  Patcl l ; r  is  g lark ' r l .

I r r  t l re st :< oncl  phlrsc o1'  t [ r is  strrr l r , ,  r ' rc invt :st ig l r t t ' r l

t l i t '  l : r tc ' r - i r l  prr l l  tcst ,  r ' r ' l t i t  h r t rav l r t :  incl icat ivc o{ i r

t ig l r t  l l tc l l r l  rc 'str ' : r i r t l ,  l r r r t  r rurr ,  l lso l r t '  i r t f  l t rencr:c l  ln '

l r l r r ror-rrr : r l  l rorrv t :onl igrr l r r t . ior t  of  t .hc t rot  h lc:r ,  g( ' l ) r ' r ' -

l r l iz t ' r I  l iearrrcnt()rrs l l rx i tv or '  < l r rach icclrs rvt ' r rkr tess.
' l  l r r rs,  l r t ,  i tsc l l  t l rc late ' r ' i r l  ptr l l  test  r l l tv  n() [  l r t '  r rsclrr l

i  r  r  r l isc:r ' inr in at i  ne l ) r '1n t ' r ' r  r  val iorrs t ' l  io logi( 's .  H or,r 'e l .

cr , : l  t ( 's t  u ' l r ic l r  l r t ' lps t l rc r ' l i r r ic i l r r i  ck: lcrrrr i r re i l  l  pr-
t icrr t  h: is cx<'r 'ss ivc l : r tc la l  patc l l lu '  t lucking rvorr l r l  l tcr

I rc l1 l l i r l  in <l i lcct in{r-  t l  c l r t . lnc-nt .
' fo cst i rn:r t t :  thc t r :st-r 'c t .cst  rc l i lb i l i tv  o l  t l rcrst :  Jnt t : l -

l l r r ' : r l ignnrct) t  (cs(s,  k l tppa x ' l ts  t tst 'c l  bccl t t rst :  i t .  tor-

rccts l i r r  c l l t r t t ' r :  ugr( ' r ' ln( : l r t .  I i l rpplL is gcnelal l l '  u l ) l 'c-
I t : r ' r 'cr l  s( l r t is t ic  t r i  c 'st i r r l t t t '  i r r t t ' r  r l r t t ' r '  l rg l t  cnr<:nt  l i r r '

r torrr i r r i l l  scal t :  < l : t l l ;  l tor ' rcr ,cr ' ,  t : : r r r t iorr  s l rorr lc l  bc rrsccl
r l r l rc l  intc l -Prct i r rg k i rPPa i f  l l rc lc is l r r r  i rnLralrncc i r r
t l ic  <l : r t i r  bc: ing ussr:sst ' r l .  ln th is s i t r r i r t ion,  t l rc k:r1>1;a
t :ocf l i t  icnt  r rnv bc s ig-ni l icarr t l r . '  lor ' r ,e leci  o l  inf latcd. ' r , ( l

I I  r t r : r rg inal  totals i r r  t .hc agrt : t : r l icrr l .  r r l i t l i r  ur  c s l l r -
ntetr ical lv i rn l taIancccl  ( r 'e l t ical  tot : r ls  i l lc l 'case I i -c im
t.()p t() l )()t t()nl i rnrl  h<ir izorrt l i l  tol .als incrctasc f i 'ont
lcft  to r ight),  t l rc kappa wil l  bc lou'crccl ancl rvi l l  t t :ncl
to rurdcrcst inralc'  r 'el i i r l t i l i t r ' .  ' l 'hc el iect ci i  rnurginal

t ( )12r ls on kappa is probrLlr lv rn, tst  s igrr i l - ic l r r t  rv l rcn

pcrccl t t  2 lgrecnlcnt  is  l r ig l r .  A s1'rr t rnetr- ical  i rnbir lance,

in drer pr( lsel l( lu <tf )7j(f t ,  :rgre. l l tcl l t .  dicl  r :xist i rr  , ' r-
int| trrzi tcr data. A strnrnr:tr ic inrbalance \{as prcscnt
in the agrecnrctrt  rnatr ix of testcr 2 chrr in{r intrarat.er
; r l iabi l i$ '  lneasurclncnts ()f  thc lateral ptr l l  te st.  Thus,
[1r..  kappa coef{ icients lbr thc inrrarater rel iabi l ih 'of
lesitr  2 may have bcen arl i f ic ial ly lou'erccl.

Cr,rtr,crseh,, if marginal totals are asymme tricallv

3; ' l
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patel lar rnobi l ih,.  These ret lsons ntav explain, in part,
whv currer)t cl inical tests havc l lot beelt plot 'en rcl ia-
ble.

Incl ivicl tral tests commonlv rrsecl to iclenti fv sacroi l i -
2rcr clvsfiinction ha.\'e also been shown to l-rave clues-
t ion:rble rel i?rbi l iq,,2:r incl icat ins aszrin thar incl ividual
tests t l1'putcl lar mobil i tv nlav not bc the 2lr lst\ 'c l- .
I I<tn'er" 'er, ( l ibrr l l<a et. alz <. lcrnonstrated that b\,  <:orn-
l>irr ing t lrc rersult .s ol , tr  cl i f fereut tesls to confirrn or
<lt :nv t lrc prcscncc of sacroi l iac r lysfr-rncl. ion, t l rct intcr-
r : r ter  r -c l iabi l i tv  was ext t . l lcrrr  ( rc -  ( )  8f t ) .  [ ' t : rh i rps
clrrstcrs ol '  tcsts th i r t  c lassi l i ,  pat ie l l ts  n. i th PFPS intcr
srrberorrps \ \ 'or t l ( l  incretLsc i r r l .crrater rc l iabi l i t i ' .

I t  is  a lso possi l t lc  that  patc l la l  r r robi l i t r ' / t lackirrs
i r t tpai I r r rcnts :u 'c l t ( ) t  t l r t :  ( ) r r ly  c lat .a th i t t .  shorr ld bC
r:orrs i<lcr 'ccl  rvhcrr  i ' lassi lv ing incl iv i r l r r : r ls  u ' i th I )FPS.
I)cr1r i rps I l te pairr  cornpluints : r r r r l  f i rnct . ionul  l i rn i ta-
t ior is ol  vrr l iorrs srr l rgr 'o i rps of  incl iv i r l r ra ls rv i t l r  Pl i l rS
rvorr l r I  bc Lrscl l r l  t<t  c l i r r ic : i i tns \v l l ( )  a l 'c  t r t ' in i l -  to c. lussi-
[y pat. i t :n1s.  I t  l 'orr l r l  l r t '  i l tcrr .s l i r rq to t  orrr l l l t l r :  thc

1-xt i t r  contplrr in t .s : r r rc l  I i r r  r t ' t  ior  ru l  I i r r r  i tat ior  rs o1'  c l  i f ' f  br-
cnl .  s i l l r )p lc: i  o l 'pat icrr t .s u, i t l r  PI i l 'S ( those'  u 'ho havt:
cxccssivt '  l :L lc l l r l  t rar :k ing c l r r t '  1o i r l l tornral  l rorrv t 'orr-
[ igrr l i r t iorr  o l  { l rc I roclr lc:r ,  t I rosc rv l ro hl tvt '  t ' r t : t .ss i 'ut :
la lcr- l l  t rackirrg l i r r t  c lo rrot  lunc t r l t r torr l : r l  l rorry t 'on,
f  igrrrat iorr  of  t l r r '  1r 'oclr l r : : r ,  arrr l  those w' l to r lo rrot
h: tvt '  t 'xccssivc lutc ' ta l  l ratc l lu l  tnLckinu) rrs ing k i r i r . r -
t tut l . ic  r rngrrr '1 i t '  r 'csonlrrr(c i l l ragine. I I  t l rc erorrps c l i l -
I i ' r 's igrr i f ic :ant l r ' ,  t l rcrn yrcr l t lps l r  cornl t i tur t iorr  oI  the
srr l r j r : r ' { ivc nt ings,  I i ruct ional  l i r r r i t i r l iorrs,  : r r rc l  a t : l r rs,
tcr '  o l  put t ' l l : r l  s1?rt ic/( lvnarrr ic nrol t i l i tv  tests rvorr l r l

Plovc r  lL l rur l t lc  in c lussi [ \ , i r  re t  l tc  c l  in i r : : r l  i r r r ln i r r r r t ' r r ts
o[ '  I  l rcst :  i r r<[ iv ic l r r l ls .

CONCLUSIONS

( ) r r l  st r r r lv t t :st t : r l  t l tc  i r r t l l -  l rnr l  i r r l< ' r . r ' l t tc l  lc l i -
abi l i t r 'of  t l r t :  lu lc lu l  l rLr l l  t t :s t  r r r r r l  rnocl i f i r '< l  l l r tc ' l l l r '
t i l t  1( ' r i t .  r rs t ' l i r i ic : l l  tcsts rrser l  to uval t l r t r '  lnt .e l l l l  r r ro-
bi l i t r ' . ' l ' l r t ' l r r tcral  prr l l  tcst  a l )c l  r l )c l )arc l la l  r i l t  tcsr
c l i t l  r rot  l ) r ' ( ) \ ' ( ' t ( )  l rc rc l ia l t lc  f i r r  stur lcnt .  r ' : r t r r ls .  ( l l i r r i -

r : i : ins s l i t i r r lc l  t 'xr : r ' r : isc c arr t iorr  rv l rcrr  r r t : rk i r rg t . l  cat-
I r tc:nt  t lc< is ions l ;ast : r l  orr  r : l in ic: l l  l l lcasul-cs ol  l l t t r : l l l r r
Inolr i l i t i '  unt i l  l ) ( ' t tcr-  r 'c l i lb i l i ty  is  cst l l r l isht ' r l .  l , ' r r r t l rcr '
t -cselr lc ' l r  is  r rcur le<l  lo cstubl is l r  a lc l i i r l tkr  arrr I  I ' i r l i< l
svst( 'nr  t i l  c lassi fv ins i r r r l iv i r l r ra ls lv i th I ' }Fl)S to t l i lcct
stt  |gi  c ' l t l  zLn ( l  c ort sc- t ' t ' : I t . ive r) lan 1t{( ' l l tc l t  t .
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