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here is a dearth of reli- 
able and valid instrumen- 
tation that measures dis- 
ability following injury 
and/or surgery of the 

knee joint that is responsive to clini- 
cally significant changes over time. 
Current methods of assessing patient 
disability as a result of knee ligament 
injuries involve performancebased 
(3,4,14,17,21,23,29) and patient-re- 
ported measures of function (2,7,10, 
22,26,31,32). Performancebased mea- 
sures of function are commonly used 
in the reporting process of outcomes 
for knee ligament injuries but may be 
impractical and unsafe for acute 
cases or when mechanical loading of 
the knee joint is contraindicated (3). 
Examples of performancebased mea- 
sures designed to assess function in 
individuals with an anteriorcruciate- 
ligament (ACL)deficient knee in- 
clude agility tests for time (20,21), 
one-leg hop tests for distance and 
time (3,4,23), isokinetic tests for mus- 
cular power output (21,31), and tests 
for proprioceptive sensibility (5,8). 

Utilization of patient-reported 
measures of function in the reporting 
process of ACL tears with and with- 
out surgical intervention are becom- 
ing more widespread (7,14,16,17). 
Patient-reported measures are ques- 
tionnaires that contain items relating 
to symptoms and functional limita- 
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tions experienced by the patient dur- 
ing activities of daily living and 
sports. Items are graded on a hierar- 
chical point scale, with more points 
allotted for less symptoms and 
greater function. The final outcome 
measure for these scoring systems 
provides a measure of disability for 
the patient. The purpose of this in- 
vestigation was to determine whether 
performance-based or patient- 
reported measures of function are 
more effective in estimating disability 
in individuals with an ACMeficient 
knee. 

METHODS 

Subjects 

Twenty-nine physically active indi- 
viduals with an ACMeficient knee 
(15 males, 14 females) participated 
in this investigation (X 2 SD, 28.7 If: 
1.7 years, range = 18-50 years). Sub  
jects were screened at the initial ex- 
amination to determine inclusion in 
the study. The clinical diagnosis of 
ACL deficiency was made by an or- 
thopaedic surgeon who used the fol- 
lowing criteria: 1) presence of posi- 
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tive Lachman and pivot shift, 
2) excessive anterior laxity using the 
KT-1000 (MEDmetric Corp., San Di- 
ego, CA) and the criteria presented 
by Daniel et al (9), and 3) magnetic 
resonance imaging. At some desig- 
nated point during the rehabilitation 
program, all subjects completed a 
series of tests which included selected 
patient-reported and performance- 
based measures of function. 

Patients were tested at an average 
of 41.7 2 11.7 months postinjury 
(range = 2-228 months) and spent 
an average of 2.4 _+ .33 months in 
postinjury rehabilitation. The postin- 
jury rehabilitation protocol for ACL 
deficiency emphasized hamstring 
strengthening with functional pro- 
gression. Prior to participation, all 
patients reviewed and signed a con- 
sent form approved by the Human 
Subjects Committee. Twenty-four sub  
jects (83%) indicated that they had 
significantly decreased their level of 
sports activity as a result of the injury, 
although Tegner activity ratings indi- 
cated that the sample remained phys- 
ically active postinjury (levels 0-3 ac- 
tivities of daily living, N = 12; levels 
4-6 recreational sports, N = 13; lev- 
els 7-10 competitive sports, N = 4) 
(30). Most injuries were sports-re- 
lated, with 12 (41 %) occurring as a 
result of a downhill skiing accident, 
five (17%) from football, and five 
(17%) from basketball. Nine (31%) 
subjects underwent arthroscopic ex- 
ploratory surgery; five (17%) had par- 
tial medial meniscectomies; and two 
had grade I11 medial collateral liga- 
ment tears, with one of these tears 
being repaired. 

Research Design 

We estimated patient disability 
using a regression equation model. 
Our dependent variable was disability 
and was measured utilizing a visual 
analog scale. The independent (estima- 
tion) variables are the collective or sum 
of both the patient-reported and per- 
formancebased measures. The patient- 
reported measures are the Lysholm 

FIGURE 1. The Lysholm Knee Scale. (From Tegner Y, Lysholm I: Rating systems in the evaluation of knee 
ligament injuries. Clin Orthop Re1 Re5 198:43-49, 1985, reprinted with permission). 

Knee Scale and the Cincinnati Knee 
Scale. The performancebased mea- 
sures are the quadriceps index, hop 
index, static balance index, and propri- 
oception index. 

Disability Measure 

Subjective rating of knee jknction 
Each patient was asked to numeri- 
cally rate their level of knee function 
on a visual analog scale from 0 to 
100, with 100 being their level of 
knee function prior to injury and 0 
being complete loss of function due 
to their knee injury. The use of a vi- 
sual analog scale in orthopaedic re- 
search has been shown to be a valid 
and reliable assessment of function in 
patients with knee injuries (1 l,l2,18). 
The subjective rating identifies the 
patient's impression of how their 
knee functions and is used as the de- 
pendent variable for our regression 
model. 

Patient-Reported Measures 

The patient-reported knee scor- 
ing systems used in this study were 

the Lysholm and a modified version 
of the Cincinnati Knee Scales. Both 
scales were self-administered with 
standardized instructions provided. 
The cumulative score (% 2 SD) for 
each scale provided a measure of dis- 
ability and indicates the functional 
outcome for the involved limb com- 
paring the status of the limb prior to 
injury or surgery with the current 
status of the limb. Higher mean 
scores indicate a lower level of dis- 
ability. 

Lysholm Knee Scale The Lysholm 
is a popular knee scale used follow- 
ing knee injury and/or surgery. The 
scale consisted of eight items related 
to common symptoms and functional 
limitations experienced by individuals 
who sustain a knee ligament injury. 
The items within the scale are associ- 
ated predominantly with activities of 
daily living (Figure 1). Validity and 
reliability has been reported in the 
literature (7,14,3O). 

Cincinnati Knee Scale The modi- 
fied version of the Cincinnati Knee 
Scale consisted of a three-part ques- 
tionnaire that measures the patient's 

JOSPT Volume 28 Number 6 December 1998 



R E S E A R C H  S T U D Y  

UtMme SSI) 

l ~ c h s d r ~ e b o x a ~ i n d i a t e y o u r I m l d ~ ~ b e f o r e a n d ~ y a n  
njury, your him I d  afta m, and your y o u r 1  I d  of spom sctivity. 

Mom Alter mgkl  carrent 
Injur). hior). M+P Lml 

L e d 1  (4-7 da*k) 
Jumping, hard pivoting cutting 
running. twisting, turning 
No running, twisting, jumping 

Led 2 (1-3 daydank) 
Jumping, hard pivoting cutting 
running, twisting, turning 
No running, twisting. jumping 

k l 3  (1-3 t idmonth)  
Jumping, hard pivoting cutting 
running, twisting. turning 
No running. twisting, jumping 

Led4 (no sports) 
Jumping. hard pivoting mtting 
running, twisting. turning 
No running, twisting. jumping 0 

. . .  lumoinn.baivobinn.cnminPiachdesUma.-. 

. .  . -nclincludes tennis, hockey, skiing, wrestling. 
No includes cycling, swimming, golf. 

:f your level of sports activity now is less than that before your injury is this because 
of your knee? 0 Yes 0 No 

Do you currently wear a knee brre when ptidpathg in spotts? 0 Yes 0 No 

mnniag J-oaIq H l n i t w l ~ ~ v o b  
3 m y  competltlvc 0 Fully competitive 0 w y  umlpaldve 
3 Some limitatitma 0 Some Umitadtma 0 Some limitations 
3 DeMte limitatitma 0 Definlte limitatitma 0 Definite limitatiau 
3 Unable to perform 0 Unable to perform 0 Unable to Daform 

FIGURE 2. The Cincinnati Knee Scale. (Adapted from Noyes FR, Barber SD, Mooar LA: A rationale for assessing 
swrts activitv levels and limitations in knee disorde~. Clin Orthop Re1 Res 246:238-249, 1989, with permis- 
sion). ~ o n t i n w d  on next page. 

level of activity, as well as symptoms 
and functional limitations associated 
with both activities of daily living 
and sports (Figure 2). Criterion- 
referenced validity is also well re- 
ported for this scale, although test/ 
retest reliability has not yet been re- 
ported in the literature (7,14,24,25). 

Performance-Based Measures 

Prqbrioception index Propriocep 
tion was measured using a proprio- 
ception testing device that measured 
the subject's threshold to detect pas- 
sive motion (Figure 3) (8,lg). The 
proprioception testing device moved 
the knee at a slow, constant angular 

velocity (0.5"/sec). A rotational trans- 
ducer interfaced with a digital micro- 
processor counter provided angular 
displacement values to the nearest 
tenth of a degree. Test-retest reliabil- 
ity for the proprioception testing de- 
vice has been established with an in- 
traclass correlation coefficient (ICC) 
= 0.92 (8,19). 

Testing order was randomized 
and counterbalanced relative to the 
ACMeficient and normal limb, start- 
ing position, and direction of move- 
ment. The subjects were seated in a 
neutral angle of lumbar flexion 
(75"), with the popliteal fossa situ- 
ated 4-6 cm from the edge of the 
seat to prevent any cutaneous stimu- 

lation of the joint. Both feet were 
placed in pneumatic compression 
sleeves inflated to 30 mm Hg. The 
limb being tested was attached to a 
movable shaft while the contralateral 
limb was fastened to a stationary 
shaft. The movable shaft was con- 
nected to a motordriven rotational 
transducer interfaced with the digital 
microprocessor counter which mea- 
sured angular displacement of the 
movable shaft. Subjects manipulated 
an on/off switch to start and stop 
angular rotation. Also, each subject 
was blindfolded and wore head- 
phones with "white noise" to elimi- 
nate any audiovisual cues. 

Threshold to detect passive mo- 
tion for flexion and extension was 
randomly tested from starting posi- 
tions of 15" (near end range of 
extension) and 45" of flexion 
(midrange of motion) on both the 
ACMeficient and normal limb. S u b  
jects were alerted with a tap on the 
thigh. The subjects responded with a 
"thumbs-up" sign to signal their 
readiness prior to engaging the mo- 
tor. At some random time after the 
thumbs-up signal (between 1 and 10 
seconds), the motor was engaged and 
moved slowly into flexion or exten- 
sion. Subjects pressed the on/off 
switch as soon as they perceived mo- 
tion. Angular displacement values 
were recorded from the digital micro- 
processor counter to the nearest 
tenth of a degree. The score for each 
angle and direction was recorded as 
the quotient between the ACMefi- 
cient and normal limb, and the sum 
total is referred to as the propriocep 
tion index (PI). The composite score 
for proprioception consisted of the 
following formula: 

TTD 15E (ACMef) 
+ TTD15F(ACMef) 
+ TTD45E (ACMef) 

+ TTD45F(ACMef) 
PI = 

lTD15E (normal) 
+ TTD15F(normal) 
+ TTD45E (normal) 

+ TTD45F(normal) 
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FIGURE 2. Continued from previous page. 

Static balance index A commer- 
cially available instrumented unstable 
balance testing device (KA.T. 2000, 
Breg Inc., San Marcos, CA) was used 
for measuring balance proficiency. 
The balance system consisted of a 
circular platform with varying degrees 
of stability centered by a small pivot. 
The platform is instrumented with 
a two-axis electrolytic tilt sensor 
(Accustar 11, Lucas Sensing Systems, 
Phoenix, AZ) fixed at the anterior 
edge of the circular platform. The 
objective of the balance test is to 
maintain a level platform relative to 
the X and Y axis for the duration of 
the test. The static balance score is 
the summed coordinate position of 
all data acquired for the duration of 
the test. 

The testing protocol consisted of 
having the individual stand barefoot 
on the platform. The subjects were 
randomly tested with one foot on the 
platform in order to compare the 
ACMeficient and normal limbs. The 
bladder pressures were adjusted ac- 
cording to body weight based on the 
normalization algorithm in order to 
standardize the level of difficulty for 
each individual. Each subject was 
tested at a 0.5 difficulty level. The 
knees were slightly bent (-20" of 
flexion), arms were folded across the 
chest, and the subject's eyes were fix- 
ated on a point 3 m from the wall 
straight ahead. The individuals were 
not permitted to view their feet. The 
subject was instructed to maintain a 
level base of support for the duration 

of the test. A 1-minute practice ses- 
sion was provided in order to famil- 
iarize oneself with the apparatus. 
Testing was initiated when the sub- 
ject establishes equilibrium about the 
origin, as denoted by an audible 
beep, followed by the examiner start- 
ing the 20second test. Each subject 
completed three trials, and the aver- 
age was recorded. The static balance 
index was recorded as the quotient 
between the ACMeficient and nor- 
mal limb. The lower the score, the 
better is the proficiency in static bal- 
ance. We have determined test/retest 
reliability to be ICC = 0.84. 

O n ~ k g  hop i n h x  The one-leg 
hop test is a standardized functional 
performance test widely used by 
sports medicine practitioners (3,4,8, 
l4,17,23,29). Function of the knee is 
emulated in this test by the ability of 
the subject to propel the body for- 
ward and land on the same limb. 
The test protocol was consistent with 
the protocol by Barber et al and 
Noyes et a1 (3,4,23). With hands 
placed behind the back, each subject 
jumped for distance, taking off and 
landing on the same limb. This 
method measured the horizontal dis- 
tance in cm, three trials were per- 
formed for each limb, and the best 
score for each limb was recorded. 
The criterion measure was recorded 
as the quotient between the ACL 
deficient and normal limb and is re- 
ferred to as the hop index. The test 
has demonstrated validity and test/ 
retest reliability (3,4,6,23). 

Qundric@s isomtnc  strength i n h x  

Quadriceps strength was assessed iso- 
metrically using a dynamometer (Cy- 
bex I1 dynamometer, Lumex, Inc., 
Ronkonkoma, NY). The knee was 
tested at 60" of flexion, eliminating 
any sagittal shear force placed on the 
ACMeficient knee. Subjects per- 
formed three maximal isometric con- 
tractions against the force pad, and 
the best of the three trials was re- 
corded as the criterion measure. 
Strength was measured as peak force 
generation (N) and compared bilat- 
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FIGURE 2. Continued from previous page. 

erally. The measure was recorded as 
the quotient between ACMeficient 
and normal limb and will be referred 
to as the quadriceps isometric 
strength index. 

Data Analysis 

All measures were reported as 
index scores based on a percentage 
scale of 100. This procedure indicates 
that the measures for the ACMefi- 
cient limb were compared with some 
standard. For the patient-reported 
measures, the current status of the 
ACMeficient limb was compared 
with the status of the limb prior to 
the injury. For example, the index 
for the Cincinnati Knee Scale is 63. 
This indicates that the ACMeficient 
limb is currently functioning 37% 
less than prior to the injury. The in- 
dices for the performance-based tests 
were calculated by comparing the 
scores for the ACMeficient limb 
with the healthy limb. Therefore, the 
index is defined as the quotient of 
the ACMeficient limb divided by the 
healthy limb. Index scores for the 
dependent and independent vari- 
ables are listed in Table 1. 

Data were initially analyzed u s  
ing Pearson product moment corre- 
lation coefficients to screen for 

multicolinearity among indepen- 
dent variables (Table 2) (28). If any 
two independent variables demon- 
strated a correlation of r r .70, one 

Measure Index 

Subjective rating 72 
Cincinnati Knee Scale 63 
Lysholm Knee Scale 79 
Static balance index 100 
Hop index 84 
Quadriceps strength 87 
Proprioception index 65 

TABLE 1. lndex scores for the independent and 
dependent variable(s). 

of the variables would be eliminated 
from the model. Stepwise regres- 
sion analysis using a forward selec- 
tion procedure was used to identify 
significant estimates of disability. 
Our default criteria was set at an 
F-toenter = 2.00 and an F-to-re- 
move = 1.5. Alpha was set at 0.05. 
All data were reduced and analyzed 
using Statview@ 4.02 statistical soft- 
ware for Macintosh (Abascus Con- 
cepts, Inc., Berkeley, CA). 

FIGURE 3. Proprioceptive testing device: rotational transducer (a), motor (b), moving a m  (c), stationary a m  (d), 
control panel re), digital microprocessor If), hand-held disengage switch 0, pneumatic compression sleeve (h), 
pneumatic compression device (i). Threshold to detection of passive motion (TTDPM) is assessed by measuring 
the angular displacement (degrees) until the subject senses knee joint motion. (From Lephart SM, Kocher MS, Fu 
FH, Borsa PA, Harner CD: Proprioception following anterior crvciate ligament reconstrvction. ] Sports Rehabil 
1 :186-196, 1992, reprinted with permission). 
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CKS LKS Hop Index SBI Str Index Prop Index 

CKS 1.00 
LKS .66 1 .OO 
Hop index -.I1 .02 1.00 
SBI .36 .09 -.02 1.00 
Str index .30 .24 .06 .24 1 .OO 
Prop index -.34 -.I9 - .40 - .07 -.29 1.00 

CKS = Cincinnati Knee Scale. 
LKS = L ysholm Knee Scale. 
SBI = Static balance index. 
Sb lndex = Strength index. 
Prop lndex = Proprioception index. 

TABLE 2. Correlation matrix for all independent variables. 

RESULTS 

Pearson correlation analysis dem- 
onstrated no relationships 2.70; 
therefore, all independent variables 
were included in the regression anal- 
ysis model. Stepwise regression analy- 
sis revealed that the Cincinnati, 
Lysholm, and hop index were the 
most effective estimates of disability 
(R = .SO, I? = .64, adjusted I? = 
0.60, F,,,,, = 14.9; P < .0001). Data 
for steps 1 through 3 of the regres- 
sion analysis are listed in Table 3. 

DISCUSSION 

The purpose of this investigation 
was to identify the most effective esti- 
mate(~)  of patient disability using 
selected performance-based and pa- 
tient-reported measures in individuals 
with an ACMeficient knee. Selecting 
appropriate and practical clinical 
measures of function is an important 
decision for the clinician dealing with 
knee ligament injuries. These clinical 
measures should accurately reflect 
the current level of patient disability 
and be responsive to changes over 
time (2,7,14,26). Previous studies rec- 
ommend integrated models for as- 
sessing disability with knee ligament 
injuries (l,l5,17,22,24,27,3l). The 

Rep Variables in Model p value Z 
1 Cincinnati <.Om1 .56 
2 Cincinnati, Lysholm <.0001 .58 
3 Cincinnati, Lysholm, Hop index <.0001 .60 - 

TABLE 3. Regression summary for steps I ,  2, and 3. 

models use clinical measures of pa- 
thology (ie., X-rays, magnetic reso- 
nance imaging) and impairment 
(ie., laxity, range of motion), as well 
as patient-reported and performance- 
based measures of function to deter- 
mine the clinical outcome. Recent 
advances in outcome-based assess- 
ment has indicated a need to report 
results from the patient's perspective 
(l3,14,16). Our rationale for using 
the subjective rating of knee function 
as our criterion measure reflects this 
need. 

When determining the success or 
failure of a clinical outcome, it is im- 
portant for both the patient-reported 
and performance-based measures to 
strongly correlate with the level of 
disability that the patient is experi- 
encing (14.16). A common problem 
that the clinician experiences is o b  
taining data on symptoms and func- 
tional limitations that may be difficult 
to discriminate, such as neuromuscu- 
lar inhibition due to pain, residual 
swelling, weakness from atrophy and 
deafferentation, as well as apprehen- 
sion due to feelings of giving way. In 
order for any clinical measure to be 
valid, it must possess sensitivity and 
specificity to the physical impairment 
( 13). Research has demonstrated low 
sensitivity of certain performance- 
based measures due to the inability 
to discriminate among symptoms and 
functional limitations that may signifi- 
cantly affect functional performance 
(23). Conversely. patient-reported 
measures have been reported to ac- 

curately reflect the level of patient 
disability (7,14). 

Our results demonstrate that the 
patient-reported measures were col- 
lectively the better estimates of dis- 
ability. According to step 1 of our 
regression analysis, the adjusted I? = 
.56. The only measure included in 
this step was the Cincinnati Knee 
Scale. This finding indicates that 56% 
of the variability can be accounted 
for by the Cincinnati Knee Scale. In 
step 2 of our stepwise regression 
analysis, the adjusted I? improved to 
.58 when the Lysholm Knee Scale is 
included into the model. This find- 
ing indicates that only an additional 
2% of the variability could be ex- 
plained when the Lysholm is com- 
bined with the Cincinnati. When the 
hop index was included into the re- 
gression model at step 3, the adjusted 
l# improved slightly again to .60. 
Therefore, only an additional 2% of 
the variability can be accounted for 
by the inclusion of a performance- 
based measure. These findings indi- 
cate that the Cincinnati is the best 
estimate, and that the addition of the 
Lysholm and hop index does not sig- 
nificantly improve our ability to esti- 
mate disability. 

An inherent limitation of per- 
formance-based measures is that 
they require physical exertion on 
the part of the patient and, in some 
instances, may transmit too much 
stress on the injured limb. There- 
fore, performance-based measures 
may not always be practical for the 
patient in the early stages of reha- 
bilitation. Barber et al (3) suggest 
that patients with an ACMeficient 
knee should refrain from perfor- 
mance-based functional testing until 
after the rehabilitation protocol is 
completed and the patient is asymp- 
tomatic with respect to pain, swell- 
ing, and episodes of giving way. Ex- 
amples of performance-based tests 
that may be too provocative in the 
early stages of rehabilitation include 
the one-leg hop, agility, and isoki- 
netic tests for muscular power and 
work. 
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A practical alternative to perfor- 
mance-based measures of function 
are patient-reported measures. Pa- 
tient-reported measures can be self- 
administered at any time throughout 
the rehabilitation program and are 
not limited by patient apprehension 
or other physical limitations as a re- 
sult of the injury. There are many 
patient-reported measures currently 
used in clinical and research practice, 
and utilization is usually based on 
personal preference rather than 
proven effectiveness. Due to a lack of 
generalizability, no knee scoring sys- 
tem has been presently identified as 
the "gold standard." For example, the 
Cincinnati has demonstrated limita- 
tions in its generalizability to nonath- 
letic populations, while the Lysholm 
has been shown to have a ceiling ef- 
fect when used on physically active 
individuals (2,7,14,26). In our study, 
the Cincinnati was the best estimate 
of disability, followed by the Lysholm. 
We feel that the Cincinnati was a 
stronger estimate than the Lysholm 
due to the high level of physical ac- 
tivity of our patient$. In order to 
overcome these limitations, knee 
scoring scales should be similar in 
item content and designed to delin- 
eate between symptoms and func- 
tional limitations that arise due to 
activities of daily living or sports 
activity. 

The performance-based measures 
selected for this study included the 
one-leg hop for distance, quadriceps 
isometric strength, proprioceptive 
sensibility, and balance proficiency. 
The one-leg hop for distance test is a 
popular performance-based test used 
to assess knee function (3,4,8,14,17, 
23,29). The one-leg hop for distance 
test is an indicator of the integrated 
effect of neuromuscular control, 
strength, and confidence in the limb. 
Individuals who view their ACMefi- 
cient limb as functionally unstable 
will be less confident to jump and 
land on the involved limb. According 
to Noyes et al (23). a one-leg hop 
index of less than 85% is considered 
abnormal and increases the risk of 

recurrent episodes of instability. The 
mean one-leg hop index in our study 
was 84%, indicating that our sample 
was just below normal and, therefore, 
at risk for instability. In our study, 
subject apprehension and lack of 
confidence in limb performance may 
have diminished the actual capabili- 
ties of our patients and may explain 
the low correlations with the depen- 
dent variable. 

Generally, tests of proprioception 
and balance are not considered pro- 
vocative and are prescribed in the 
early stages of rehabilitation (10,14). 
However, the results of this study in- 
dicate low correlations to patient dis- 
ability. Proprioceptive sensibility is a 
measure of sensory feedback relative 
to the individual's conscious percep 
tion of joint motion, while balance 
proficiency integrates both sensory 
input and motor output for task per- 
formance. Research has demon- 
strated that sensory feedback is di- 
minished in individuals with an ACL 
deficient knee (8), while deficits in 
balance proficiency have not been 
reported. We postulate that other 
confounding factors compensated for 
the deficits in sensory feedback in 
this study relative to balance or pro- 
prioception. One possible compensa- 
tory factor may include visual and 
vestibular input known to contribute 
to maintaining balance as well as so- 
matosensory inputs from other joints 
within the kinetic chain (ie., hip and 
ankles). Also, subjects may have com- 
pensated by shifting their center of 
gravity during the static balance test 
by employing different muscle groups 
unaffected by knee joint sensory defi- 
citq to control for balance. This study 
used only static assessments of bal- 
ance proficiency, and more dynamic 
assessment$ may provide more con- 
clusive results. 

The relationship between propri- 
oception and function has been dem- 
onstrated by Barrett (5) and Borsa et 
al (8). Borsa et al (8) reported a 
strong positive correlation between 
proprioceptive sensibility and the 
one-leg hop for distance in ACMefi- 

cient limbs, and Barrett (5) states 
that limb function relies more on 
proprioceptive input than strength 
during activity. However, neither the 
strength, hop, nor proprioception 
index significantly estimate disability 
in our study. 

Valid and reliable instrumenta- 
tion is necessary to measure the level 
of disability following knee injury 
from the patient's perspective (1 4, 
16). From the results of our study, 

The most effective 
estimates of disability 
were pa tient-reported 

measures. 

the most effective estimates of disabil- 
ity were patient-reported measures as 
opposed to performance-based. We 
surmise that the patient-reported 
measures have a higher level of esti- 
mation due to the ability of the mea- 
sures to quantify the tangible symp 
toms and functional limitations 
experienced by the patient during 
both activities of daily living and 
sports. More substantial research 
needs to be conducted in order to 
identify the best models for estimat- 
ing disability. 

FUTURE DIRECTIONS 

Future research efforts should 
focus on conducting prospective stud- 
ies investigating the efficacy of vari- 
ous models on estimating disability. 
Significant findings will provide d i d  
models that consistently report func- 
tional outcomes with knee injuries. 

CONCLUSION 

In the reporting process of func- 
tional disability for ACL deficiency, 
we have demonstrated that patient- 
reported measures provide a more 
accurate estimate of disability than 
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performance-based measures of func- 
tion. The results of this study demon- 
strate that performance-based mea- 
sures have limitations in accurately 
addressing the level of patient disabil- 
ity, while patient-reported measures 
are clearly more related to the pa- 
tient's level of disability. More re- 
search must be conducted in order 
to substantiate these findings. JOSPT 
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