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Objective: Patel lofemoral pain syndrome (pFpS) is a com_
mon cl inical enti ty seen by the sports medicine special ist.  The
ult imate goal of rehabil i tat ion is to return the patient to the hioh_
est functional level in the most eff icient manner. Therefore, i i  is
necessary to assess the progress of patients with pFpS using
rel iable functional performance tests. Our purpose was to eval_
uate the intrarater rel iabi l i ty of S functional performance tests in
pat ients wi th PFPS.

Design and Setting: We used a test-retest reliability design
in a c l in ic set t ing.

Subjects: Two groups of sublects were studied: those with
PFPS (n : 29) and those with no known knee condit ion (n =
11).  The PFPS group included 19 women and .10 men with a
mean age of  27.6 + 5.3 years,  height of  169.g0 * 10.5 cm,
and weight of  69.59 + 15.8 kg.  The normal group included 7
women and 4 men with a mean age of 30.3 + 5.2 years, height
of  169.55 * 9.9 cm, and weight 69.42 * 14.6 kg.

Measuremenfs: The rel iabi l i ty of 5 functional performance
tests (anteromedial lunge, step-down, single-leg press, bi lateral
squat, balance and reach) was assessed in 15 subiects with

PFPS. Secondly, the relat ionship of the 5 functional tests to
parn was assessed in 29 PFpS subjects using pearson product
moment correlat ions. The l imb symmetry index (LSl) was cal_
culated in the 29 PFPS subjects and compared with the group
of 11 normal subjects.

Resu/fs.' The 5 functional tests proved to have fair to high
intrarater rel iabi l i ty. Intrarater rel iabi l i ty coeff icients ( lCC 3,1)
ranged from .79 to .94. For the pFpS subiects, a stat ist ical
dif ference existed between l imbs for the anieromedial lunge,
step-down, single-leg press, and balance and reach. Al l  func_
tional tests correlated signif icanfly with pain except for the bi_
lateral squat; values ranged from .39 to .73. The average LSI
for the PFPS group was B5%, while the average LSI for the
normal subjects was g7?o.

Conclusions: The 5 functional tests proved to have good
intrarater rel iabi l i ty and were related to changes in pain. Future
research is needed to examine interrater rel iabi l i ty, val idi ty, and
sensit ivi ty of these cl inical tests.
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clersurface of thc patcl la and thc femoral condylcs. patcl lofcm-
oral pain syndrontc can be caused by a variciy of factors, in-
cluding quadriccps wcakncss, increased e anglc, faulty lower
cxtren-r i ty mechanics, ovcrusc, and lateral ret inaculum t isht_
ness.l .2 Thc rnajor complaints of patients with pFpS ur..-dif-
fusc kncc pain, patel lar crepitus and locking, knec joint st i f f-
ncss, and dccrcased activi ty levels.s-7 Onsct of symptoms is
usually insidious and may occur bi lateral ly. Activi t ies such as
prolongcd sit t ing, stair desccnt, and squatt ing often exaccrbate
the pain.E

The ult imate goal of rehabil i tat ion for patients with pFpS
rs return to thc highest functional level in the most cff icient
rnanner. ' /  Accompanying this goal is the need for a test ing
rnethod that is objective, rcl iablc, and sensit ivc to the changin!
status of PFPS. Comrnon objective measures of knee function

atcl lot 'cmoral pain syndrome (PFpS) is a cornrnon cl in-
ical enti ty uscd to describe a varicty ofpathologic con-
dit ions associated with the art iculat ion betwcen the un-

include pain asscssmcnt, goniomctry, girth r lcasurcnlent, man_
ual musclc test ing, and isokinetic evaluation. Howcver, thesc
tcsts have bcen shown to be poor prcdictors 6f funs1j6n.6. l{)

Functional test ing is an attempt to evaluatc thc knec joint
under condit ions that mimic real ist ic functional dernands. per_
fomrance on functional tests depcnds on many variablcs, in_
cluding pain, swell ing, crcpitus, ncurornuscular coordination,
muscular strength, and joint stabi l i ty. l l  The tests should bc
time eff lcient and simple to pcrforrn with minirnal instruct ion;
they should requirc minirnal staff  training and be conductecl
within a cl inical sett ing. Scveral functional knce tests arc de-
scribed in the l i terature and include thc shutt le run, stair-run-
nlng test, vert ical jump test, and hop 19515.10-12 These tcsts are
useful after l igamentous knee injuries or othcr sport-related
injuries, such as muscle strains or meniscus injuries, and arc
not specif ic to the patel lofemoral joint.

Functional performance tests that arc specific for pFpS
should be chosen based on cl in ical  cvidencl  and the case of
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repl icat ion among cl inics and faci l i t ies. Pain is a factor asso-
ciated with PFPS and is commonly used as a measurement to
determine functional improvement. Chesworth et al l3 evalu-
atcd the visual analog scale (a measure of pain) in patients
with PFPS, f inding poor day-to-day rcl iabi l i ty but good sen-
sit ivi ty to cl inical changes. In addit ion to measuring pain di-
rcctly, performance of a functional test may add infom.ration
rcgarding muscle strength, endurance, proprioception, and bal-

Functional tests specif ic to PFPS should include wcight-
bearing stress with various knee-f lexion angles because these
are common aggravating posit ions and require dynamic nrus-
cular control.  Post and Fulkerson8 found that 86' ' /"  of patients
with patcl lofernoral pain havc pain during stair cl imbing and
85% havc pain with squatt ing. The increasc in pain with thcsc
activi t ics is correlated with an increase in patcl lofen.roral joint
rcaction forcc,3. '1'8' i4 At prcscnt, no functional tcsts specif ic to
thc patcl lofcnroral joint havc bccn reported in thc l i tcraturc.

Wc cvaluated thc fol lowing functional pcrfonrance tcsts in
this study: anteromcdial lunge, step-down, single-leg press, bi-
latcral squat, ancl balance and reach. Thc antcrornedial lunge
is a mult iplanar rnovement designed to chal lenge the latcral
patcl lofemoral art iculat ion with thc valgus stress placcd on the
kncc cluring thc ntancuvcrl5 Thcorct ical ly, as an individual
lunges and thc ccntcr of gravity rnovcs fbrward and across thc
body, thc pul l  of the quadriccps rnuscle causes comprcssive
loading of thc lateral patel lofcrnoral art iculat ion, a cotlrrron
site of patcl lofemoral syrnptonrs. The step-down nrirnics the
function of stair dcsccnt, a cornnton aggravating factor. Thc
loacl of thc patcl lof 'crnoral joint with stair dcsccnt has bccn
lcportcd to bc 3.5 t irncs body weight.rb A singlc-lcg prcss tcst
was chose n to strcss thc pate l lof 'entoral joint in a part ial
wcight-bcaring nrocic. This tcst can bc aclministcrcd early in
rchabil i tat ion whcn a ful l  squat nray bc too aggravating. To
fufthcr chal lcngc thc patcl lofcrroral . joint,  a sccond tcst is a
ful l  wcight-bcaring bi latcral squat. Thc joint rcaction forcc of
a squat to 90' is approxirnatcly 7.5 t inrcs body wcight.3 Thc
balancc-ancl-rcach tcst, dcscribcd by Gray,ls spccif ical ly chal-
lcngcs singlc- lcg balancc.

Thc primary purposc of our study was to detcminc thc
intraratcr rcl iabi l i ty of 5 functional pcrlbrrtrancc tests on pa-
t icnts with PFPS. Sccondary purposcs wcrc to detcrnt ine l imb
syrnlnctry indcx (t-SI) dif- fercnccs for involvcd and uninvolved
l inrbs and to asscss the rclat ionshir l  bctwecn thc 5 functional
tcsts and pain rat ings.

METHODS

Subjects

Two groups of subjccts wcrc includcd in this study, onc
group with PFPS (n : 29) and a second group with no known
kncc condit ion (n : l l ) .  The PFPS group included l9 wonren
and l0 men with a mcan age of 2'7.6 'r  5.3 years, height of
169.U0 |  10.5 cm, and weight of  69.59 |  15.8 kg.  Data f rom
I 5 of these 29 subjects were used for the rel iabi l i ty tcst ing.
Inclusion cri tcr ia for the subjects in the PFPS group wcrc 2
of the fol lowing on init ial  assessment: pain on direct com-
pression of the patel la against the femoral condylcs with the
knee in ful l  cxtension, tenderness on palpation of the lateral
surfacc of the patel la, pain on resisted knec cxtension, or pain
with isometric quadriceps contraction against suprapatel lar re-
sistance with the knee in sl ight f lexion. These subjects'  symp-

Figure '1 .  Anteromedial lunge test.

toms wcrc consistent with the cxccssive latcral prcssurc syn-
drome as described by Wilk et al. l7 Exclusion cri tcr ia for both
groups included a history of patcl lar trauma; subluxation; dis-
location; confirmcd l igamcntous, meniscal, or fat-pad darnagc,
evidcnce of tcndinit is, bursit is, or effusion; cvidcnce of rc-
ferred pain from thc back or hip; osteochondral or chondral
f iacturcs; or uppcr or lower motor neuron lssl6n.l8. le Thc du-
rat ion of patel lofenroral pain averaged 5.2 rnonths for thc
PFPS group. Thc normal group included 7 womcn and 4 nrcn
with a mcan agc of  30.3 + 5.2 ycars,  hcight of  169.55 t  9.9
cm, and wcight of 69.42 -r 14.6 kg. Thc norrnal subjccts wcrc
used to compare the LSIs.

Experimental  measurements

Anteromedial lunge, left  and r ight, For thc antcromcdral
lungc, thc subject is l incd up bchind a starl  l inc. Thc tcst is
pcrfbrrncd by having thc subject lungc forward with thc un-
involvcd l imb so that thc front lcg is bcnt to 90' and crosscs
thc midl inc. The subjcct rtrust maintain good balancc ancl an
ercct trunk posturc. Distancc is recordcd from thc start l ine to
thc hcel of thc leacl l imb during the lungc-out posit ion. Thc
r.naximal distancc of 3 tr ials is recordcd and markcd. Eighty
pcrcent of the maximal distancc is calculated and n.rarkcd with
a piccc of tape as a targct fbr thc scrics of t imcd lungcs. Thc
subjcct is then asked to complete as many lunges as possiblc
in 30 scconds; lungcs lcss than thc 80% mark are not recordcd.
If  thc subject deviatcs from thc path of motion or takcs an
extra stcp, the lunge is not included in the count. Thc involvcd
l imb is thcn tested, using the 80% rnark f iom the uninvolvcd
l imb (Figurc l ) .

Step-down, left  and r ight. The step-down is a uni lateral
test perfonned frorn a platforrn 8 inches (20.32 cm) high. Sub-
jects step forward and down toward the floor. Thc down lirnb
only brushes the f loor with the heel and thcn rctums to ful l
knee extension. This counts as one repeti t ion. Each repeti t ion
must bc cornpleted such that the step l imb is not used to ac-
celerate back onto the step. The number of repeti t ions the sub-
ject performs in 30 seconds is recorded. Both l imbs arc tcsted
(Figure 2).

Single-leg press. Subjects are posit ioned on the Total Cyrn
(Fitness Quest Inc, Canton, OH) at level 7, which is considcred
to be 50% of the subject 's body weight. Subjects begin with
the test kncc in ful l  extension. One repeti t ion consists of a
complete cycle of ful l  knee extension to 90' of knee f lexion
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Figure 2,  Step-down test .

Figure 3.  Single- leg press test .

Figure 4. Balance-and-reach test.

and rcturn to ful l  knec cxtcnsion. ' fhc numbcr of uni latcral
squats con.rplctcd in 30 scconds is rccordcd. Both l imbs arc
tcstcd (Figurc 3).

Bi lateral squat. Sub.jccts start this tcst standing with the
knccs in ful l  extcnsion, shouldcr-width apart,  and wcight cven-
ly distr ibutcd on both l i rnbs. Subjccts lower thcir bodies to a
kncc posit ion of 90" and thcn rcturn to ful l  extcnsion. One
rcpcti t ion consists of a corrrpletc cycle of straight standing to
90" ofknee f lcxion and rcturn to straight standing. The number
of bi latcral squats completcd in 30 scconds is recordcd.

Balance and reach. The subject starts the test behind a start
l ine. The subjcct rcaches straight forward with one leg so that
thc hcel touchcs thc f looq with rnost of the body weight re-
n.raining on thc back (tcst) leg. The uninvolvcd l imb is tested
first.  Distancc is recorded from the start l inc to the heel of the
lcad l imb. The rnaximal distance of 3 tr ials is recorded and
markcd. E,ighty pcrcent of the maximal distance is calculated
and rnarked with a piece of tape. During the 30-second test
period, thc subject performs as many balance-and-reach lunges
as possiblc. Only lunges in which the subject 's heel touchcs
beyoncl thc 80% mark are recorded. The involved l imb is thcn
tested using the 80% mark from the uninvolved l imb (Figurc
4).

Visual Analog Scale (VAS). A l0-cm horizontal l ine was
uscd to assess patel lofcmoral knee pain over the 24 hours be-
tbre the testing pcriod. The far left is "pain free," and the

extreme right represents severe pain. The marked value was
measured with a standard ruler and then converted to a pain
score. The VAS has been previouslv val idated in the l i tera-
lure2{)  and uscd in pat ients wi th PFPS.l l

Procedure

The University of Kansas Medical Ccnter 's Internal Review
Board approved the study. Bcfore part icipating, subjccts wcre
screencd with questions rcgarding previous lowcr extrenti ty
injuries. After being selected to part icipate, each subject com-
pleted an informcd consent form fol lowed by the VAS. Aftcr
completing the VAS, thc subject was instructed in the propcr
technique for cach of thc functional performancc tests. Thc
subject performed each ofthe functional tests in random order,
and both lower extremit ics were tcstcd. The beginning test lcg
was randomly assigncd for thc single-lcg press and thc stcp-
down test. Each tcst was perfon.ned once, without the usc of
tapc or a brace. Pain lcvel during the test was ntonitorcd, and
subjects were instructcd that thcy could stop duc to pain, but
pr in lcvcl  wts not a s lopping cr i tcrron.

Each subjcct bcgan thc assessmcnt session with a warnt-up
pcriod that consisted of low-resistance, lowcr cxtrcrnrty cy-
cl ing. Thc task-spccif ic wantl-up includcd practicc fbr cach
functional pcrfornrancc tcst (3 to 5 rcpcti t ions with a 30-scc-
ond rcst bcfbrc thc actual tcst ing). A writ tcn dcscript ion of
each tcst was rcad to thc subjcct, fbl lowcd by a dcnronstrat ion
of thc test by thc tcstcr (Appcndix). Part icipants rcccivccl no
vcrbal encouragcmcnt during actual tcst ing. Subjccts wcrc al-
lowcd a l-minutc rcst bctwccn functional pcrforrrance tcsts.

Reliabi l i ty. For intraratcr rcl iabi l i ty, l5 subjccts with PFPS
wcrc tcstcd on 2 occasions, 48 to 72 hours apart.  Thc randorn
ordcr of functional tcst ing was nratchcd bctwcen day I and
day 2. Visual analog scalc scorcs had to match within 0.5 f i 'om
test clay I to test day 2 (cg, a subjcct who scorcd (r.5 on clay
I had to score bctwccn (r.0 ancl 7.0 on clay 2). Pain has nro-
t ivat ional, affcct ivc, cognit ivc, bchavioral,  and scnsory dirncn-
sions,2l and thcsc factors can hindcr a tcst-rctcst dcsign. Thcrc-
forc, for rcl iabi l i ty tcst ing, subjccts had to scorc within 0.5 on
thc VAS f iorn tcst day I to tcst day 2 to prcvcnt confounding
of the pain variable.

Correlat ion.  The scorcs on day I  of  thc l5 rel iabi l i ty  sub-
jccts werc addcd to the scores of l4 othcr individuals with
uni latcral PFPS who had complctcd thc VAS and 5 functional
tcsts. This infbm.rat ion was uscd to establ ish a rclat ionshin
bctwcen the VAS and functional tcst scorcs. Al l  sublcct.s
scorcd within this range except for 2. Both subjccts wcrc askcd
to return within 48 hours and repcat the VAS. Upon rcturn, I
of thc 2 subjects scorcd within thc acccptable VAS rangc; the
other did not and was dropped from thc study.

Limb Symmetry Index. The PFPS l imb scores were corn-
pared and an LSI was cstabl ished.r lThc group of  l l  subjccts
with norn.ral knees also pcrformed thc 5 functional tests to
deterrnine thc LSI.

Data Analyses

We con.rpi led descript ive characterist ics for each subjcct and
all  perfonnance scores in a Microsoft Excel (Microsoft Inc,
vcrsion 2000, Redrnond, WA) spreadsheet. Data frorn thc VAS
were recorded as a single score to one decimal placc. Data
from each of the functional pcrformance tests were rccorded
as numbcr of repetitions. We recorded repetitions for right and
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Anteromedial  lunge
Step down
Single- leg press
Bi lateral  squat
Balance and reach

Table 1. Intrarater Reliabi l i ty Estimates for Functional Tests

Test
Intraclass Correlat ion Standard Error of

Coeff ic ient  (3,1) the Mean

RESULTS

Rel iabi l i ty

Intraclass correlation coefficients and SEMs for thc intra-
tester mean scores are summarized in Table l .  Intraclass cor-
relat ion coeff icients ranged from .79 to .94, and SEMs rangcd
from .38 to .68. The highest ICC was found with the step-
down test and the lowest ICC with the bi lateral souat test.

Correlat ion

Thc correlation matrix from the Pearson correlation cocffi-
cicnt analyses is found in Table 2. Corrclat ion values bctwccn
thc VAS and thc functional tests ranged from .386 to .730.
Only the bi lateral-squat tcst did not corrclatc signif icantly with
the VAS.

Limb Symmetry Index

Lirnb dif ference in thc PFPS group was stat ist ical ly signif ' -
icant (P < .013) for al l  uni latcral functional tcsts. Limb dif--
f-erencc in the normal subjccts was not stat ist ical ly signif icant
for any ofthc uni latcral functional tcsts. The LSI rangcd front
95.lVo to l00.6oh in thc normal group and 80.0% to 89.11% in
thc PFPS group.

When comparing thc r ight l i rnb of norrnal subjccts with thc
involved l imb of thc PFPS group, thc norntal group scorcd
rnorc rcpcti t ions on thc stcp-down, lcg prcss, and bi latcral
squat. Tcst scores bctwccn groups wcre stat ist ical ly dif fcrcnt
for the stcp-down tcst (P < .013).

DISCUSSION

Functional outcomc rncasurcs should bc simplc to adrnin-
istcr, incxpcnsive, rcl iablc, and val id. Most of thc functional
tests prcviously reported in thc l i tcraturc are targetcd to pa-
t icnts after anterior cruciatc l igamcnt injury.22 Thc purposc of
our invcstigation was to dctcrmine the intrarater rcl iabi l i ty of
5 functional pcrfornrancc tcsts. In addit ion, thc rclat ionship
bctween pain and functional tcst scores was asscsscd.

Intraratcr rcl iabi l i ty nrcasurcs the consistency of a tcst 's
scorc with respect to t in.rc ancl thc evaluator. I f  a changc docs
occur in the measure, onc can attr ibute the change to truc
changc and not chance. In this study, intrarater rel iabi l i ty was
fair to high with a rangc frorn 0.79 to 0.94. The SEMs for al l
tests werc lcss than one rcpeti t ion, indicating high prccision.2l

Pain is a common svmDtom of individuals with PFPS.
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Table 2. Pearson Correlat ion Coeff icients

Funct ional  Test rValue with Visual  Analog Scale

Anteromedial  lunge
Step down
Single- leg press
Bi lateral  squat
Balance and reach

730-
q-7 n+

s031
386
461.

.Signif icant at .05 level.
f  Signif icant at .01 level.

lcl l  anterornedial lunge, r ight and lcft  stcp-down, r ight and lef l
lcg prcss, bi latcral squat, and r ight and lcft  balancc and rcach.

SPSS fbr Windows (vcrsion 10, SPSS Inc,  Chicago, IL)
stat ist ical soflware was uscd to analyzc thc data. Stat ist ical
signif icancc was sct at P < .05. Subjcct charactcrist ics (age,
hcight, and weight) werc compared betwecn thc groups using
a 2-sarnplc I  tcst.

Reliabi l i ty. We used thc intraclass corrclat ion cocff icicnt
( lCC) to cvaluatc intraratcr rcl iabi l i ty ( lCC 3,I ) .  Standard crror
of thc mcan (SEM) was calculatcd to dcscribc the prccision
of thc rncasurcmcnt.

Correlat ion. Corrclat ion analyscs bctwccn the VAS and
functional tcsts wcrc cvaluatcd using thc Pcarson correlat ion
cocff icicnt.

Limb Symmetry Index. Stat ist ical dif fcrcncc bctwccn in-
cl iviclual subjccts'  l i rnbs for thc uni latcral functional tcsts was
clctcrn-r incd using a paircd I tcst.  Bonfcrroni corrcct ion was
applicd to thcsc 4 tcsts, sctt ing thc alpha lcvel to .0514 :

0.013. The stat ist ical di l lercnce between subjccts with PFPS
and nomral subjects on functional tcst scorcs was detcrmined
with indcpcndent /  tests. Bonf-erroni correction was applied to
thcsc 4 tcsts,  sct t ing the alpha level  to .0514:0.013. Limb
syrnrnctry indcx was calculatcd with thc fomrula ( involvcd/
uninvolved) x 100 fbr each group.

Table 3.  Group Data*

Normal Subjects Patel lofemoral  Pain Subiects

Test
Right Limb

Mean (SEM)
Left Limb Limb Symmetry

Mean (SEM) Index (%)
lnvolved Limb
Mean (SEM)

Uninvolved Limb Limb Symmelry
Mean (SEM) Index (%)

Anteromedial  lunge
Step down
Single- leg press
Bi lateral  squat
Balance and reach

I  1.60 (0.54)
17.80 (1.02)
13.80 (1.25)
19,6 (0.91)
16.4 (1 .46)

12.2 (0.70)
17 .7 (1 .44)
14.5 (1 .26)

NA
16.9 (1 .47)

11.72 (0.57)I
13 e3 (1.02)t+
13 6e (0.87)t
1 6.51 (1 .34)
17.93 (1.03)t

13.56 (0,48)
17.31 (0.99)
16.00 (0.84)

NA
19.90 (1.04)

95.1
1 00.6

Y3.Z

NA
970

85.9
800
843
NA
89.8

'SEM indicates standard error of  the mean; NA, not appl icable.
fSigni f icant di f ference between l imbs at  P < .013.
fSigni f icant di f ference belween groups at  P < .013.
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Therefore, a functional test for this population should correlate
somewhat with a pain measure. All unilateral functional tests
correlated signif icantly with the VAS. This f inding indicates
that these 4 functional tests were sensit ive to changes in pain
level. As pain level decreased, the number of rcpeti t ions per-
fonned increased. The bilateral squat correlatcd the lcast with
the VAS and resulted in the lowest rel iabi l i ty. This rcsult  is
probably due to the bilateral nature of the tcst. Bccause weight
distr ibution was not monitored, subjects could shif t  weight to
the uninvolvcd l imb to avoid overloading the involvcd side.

The 5 functional tests were tcstcd on subjects with uni lateral
PFPS and, therefore, we hypothcsized that there would be a
difference in performance betwecn thc 2 l imbs. For al l  tests,
thc uninvolvcd l imb scored higher. Results from the paired t
tests reached signif icance for thc antcror.nedial lunge (P <
.013),  step-down (P < .013),  leg press (P < 013),  and balance
and reach (P < .0 l3) .

Wc also cornparcd the involved l imbs of thc PFPS group
and thc r ight l imbs of thc nomral group. Surprisingly, thc stcp-
down was the only test that was signif icantly dif ferent betwccn
the PFPS group and the normal group (P < .013). The normal
subjccts scorcd more repeti t ions on the step-down and lcg
press but not on the anteromedial lungc or balance and rcach.
Both thc anteromcdial lunge and balance-and-reach tcsts rc-
quirc sorne work from both l inrbs, and this may interfcrc with
a dif-fcrcntial scorc.

Sincc only thc stcp-down tcst was signif icantly dif ferent bc-
twccn groups, pcrhaps the LSI is a bcttcr indicator of PFPS
cliscrinrination. Thc LSI has bccn dcscribed in thc l i tcraturc as
a rcturn-to-sport cr i ter ion. Barbcr ct alr l  suggested an LSI of
85'% as a satisfactory lcvel for dctcrmining norntalcy in thc
antcrior cruciatc l igan'rcnt-reconstructcd paticnt. For thc 5
PFI'}S f irnct ional tcsts, the LSI rangcd frorn 80.0'Zo in thc stcp-
down to U9.tt% in thc balancc and reach. Thc nonr.ral group
avcragcd 95% fbr thc uni latcral tcsts. Bccausc PFPS is so var-
iablc ancl function dcpcnds on thc prcscncc of pain, a highcr
LSI of 93 to 95u/o for cach functional tcst Inay bc a bcttcr
prccl ictor of norrnalcy in this patient populat ion.

Becausc only intraratcr rcl iabi l i ty was stat ist ical ly tested in
this study, thc rcsults cannot bc gencral izcd to othcr cl inicians.
Furthcr work is undcrway to determinc thc intcrratcr rel iabi l i ty
and scnsit ivi ty of thcse 5 functional tcsts bctbre and aflcr rc-
habi l i tat ion. Cl inical ly, wc have notcd that subjccts with PFPS
irnprovc on al l  the functional tcst scorcs and incrcasc their LSI
as thcy progrcss through rehabil i tat ion.

CONCLUSIONS

Thc purposc of our study was to investigate the intrarater
rcl iabi l i ty of 5 functional performance tests. The intrarater re-
l iabi l i ty proved to be fair to high, with the highest rel iabi l i ty
occurring with thc step-down test and the lowest with thc bi-
lateral squat. The uni latcral functional tests correlated signif i-
cantly with the visual analog scale and dif ferentiated between
the involved and uninvolved extren.r i t ies. Howeveq the l imb
symmetry index is probably a better discrirninator of patcl lo-
f'en.roral pain syndrorne than the absolute number of repctitions
obtained on cach test. The key to the rel iabi l i ty of thc tests is
that the cl inician fol low standard protocol. Further rel iabi l i ty
test ing among cl inicians needs to be investigated.

The functional tests are designed to be uscd independently
or together. Each test has a particular, unique contribution to
the total functional picture. For patients who are unable to

tolerate a single-leg squat, the single-leg press can bc used to
assess quadriceps function. As patients progress, the following
3 tests can be used: ( l)  the step-down requires balance and
eccentr ic control of the quadriceps, (2) the anteromedial lungc
requires a greater range of knee flexion, and (3) the balance
and rcach requires single-leg balance, l i rnb stabi l i ty, and pro-
prioception. Before discharge, a patient with patellofemoral
dysfunction should be able to complete the uni lateral tests with
the involved l imb and score within l0o/o of the uninvolved
l imb.
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APPENDIX

Instruction for Functional Performance Tests

l .  Anteromedial lunge: "You wil l  stand behind a staft l ine
and pcrform 3 lunges with the uninvolvcd l i rnb. The max-
ir.nunr distance achievcd wil l  be used to calculate the 80%
targct distance. Thc targct distance wil l  bc marked on thc
f loor with tape and recorded on the data form. Then, you
wil l  stand with your feet straddl ing thc rniddle l ine. Your
toes must stay behind the central l inc. Thcn, you wil l  step
out with your - leg so that your hccl passes the rnarked
distancc (tester wi l l  demonstrate). You wil l  continue thc
lunges for 30 scconds. Do you havc any questions'/"
Criteria: Only lunges in which thc subjcct 's hecl touchcs
bcyond thc 80% lnark wil l  bc rccorded.

2. Step-down: "You wil l  stand on this S-inch stcp with both
lcgs. Whcn I say go, you wil l  lower your - lcg so that
your hccl touches thc ground. You wil l  thcn rcturn this
lcg to the platforrn and touch the top of thc platform. You
wil l  continuc this scqucncc unti l  I  say stop. Thc test is
run for 30 scconds. Do not push off thc ground as you
lowcr your hccl.  Do you havc any qucstions?"
Criteria: Hccl must make contact with a sl ight hcsitat ion

both at the down phase and the start phase. Do not allow
the subjects to vault up with their touch leg.
Single-leg press: "You wil l  start with your back against
the sled and your knees fully extended. Place your feet
hip-width apaft on the standing platform. When I say go,
you wil l  bend your - knee and lower your body on the
sled to approximately 90o of knee f lexion. I  wi l l  tel l  you
when you achieved the appropriate knce bend. You wil l
continue performing the knee bends for 30 seconds. Do
you have any questions?"
Criteria: Foot must remain f lat on the Total Gym plat-
fomr, no vault ing. Ful l  90" must be achieved (slcd must
touch platforrn).
Bi lateral squat: "You wil l  stand with your f 'cct hip-width
apart and squat down so that your knees bend to 90" l ike
this (tester dcmonstratcs). Your scat wi l l  touch this chair.
Do not rest on the chair.  You wil l  rcturn to the start po-
sit ion and repeat this act ivi ty for 30 seconds. Do you havc
any questions?"
Criteria: Buttock must touch scat. Subject rnust rcach ful l
standing with fu l l  kncc cxtcnsion.
Balance and reach: "You wi l l  s tand behind a start  l inc
and pcrform 3 lungcs with thc uninvolved l i rnb. The max-
imum distancc achieved wil l  be used to calculatc the t l0,%
targct distancc. Thc target distance wil l  be markcd on thc
f loor with tapc and rccorded on thc data form. Stand with
your feet straddl ing thc middle l inc. Your tocs must stay
bchind thc central l inc. You wil l  stcp out with your _ lcg
so that your hecl passes the markcd distancc (tcstcr wi l l
dcmonstrate). Do not rest your foot down whcn you reach
the targct distance. You wil l  continuc thc reaches tbr 30
scconds. Do you havc any qucstions?"
Criteria: Only rcachcs in which thc subjcct 's hccl touchcs
beyond the 80% mark wil l  bc rccordcd.
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