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Background. The majority of research on gait mechanics in knee osteoarthritis
has focused on people with medial compartment involvement. As a result, little is
known about the gait mechanics of people with the less common, lateral compart-
ment disease.

Objective. The objective of this study was to compare walking mechanics—
specifically, differences in frontal-plane lower-extremity kinematics and kinetics—in
people with medial knee osteoarthritis, people with lateral knee osteoarthritis, and
people who were healthy.

Design. A cross-sectional design was used.

Methods. Fifteen people with medial knee osteoarthritis, 15 people with lateral
knee osteoarthritis, and 15 people who were healthy (control group) were recruited
for the study. All participants underwent a gait analysis at an intentional walking
speed. The variables of interest for the study were peak frontal-plane moments and
angles and angular excursions of the lower extremity during the stance phase of gait.
Data were statistically analyzed with a one-way analysis of variance.

Results. Participants with lateral knee osteoarthritis exhibited significantly less
knee adduction excursion, lower peak knee abduction moment, and lower peak
rear-foot eversion compared with the control group and the medial knee osteoar-
thritis group.

Limitations. Participants in the control group were approximately 10 years
younger than participants with knee osteoarthritis. Despite this difference, neither
body mass index nor gait speed, each of which is a factor with a stronger influence
on gait mechanics, differed among the groups.

Conclusions. Participants with lateral knee osteoarthritis exhibited frontal-plane
gait mechanics at the knee and rear foot that were different from those of participants
with medial knee osteoarthritis. The results of this study may guide the development
of interventions specific to treating people with lateral knee osteoarthritis.
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Knee osteoarthritis (OA) is a
degenerative joint disease char-
acterized by pain and stiffness.1

These symptoms are related to dis-
ruption of the articular surfaces and
are associated with significant
impairment in functional ability.2

The disease prevalence increases
with age, and currently 12% to 16%
of people older than 65 years of age
in the United States have been diag-
nosed with knee OA.3,4 It has been
estimated that almost 45% of all peo-
ple in the United States will develop
knee OA during their lifetime.5 With
the growing prevalence of the dis-
ease, a concomitant growth in the
cost of treating the disease also has
been observed. The cost for end-
stage treatment of the disease has
been estimated to be $38,000.6 Pro-
jections show that the cost will con-
tinue to rise as the baby boomer gen-
eration enters the age range for
typical symptomatic disease
presentation.

Tibiofemoral knee OA can develop
in either the medial or lateral com-
partment.7 However, it is 9 times
more common in the medial com-
partment.7 Static lower-extremity
alignment has been shown to influ-
ence which compartment is
involved, with genu valgus being
associated with lateral OA and genu
varus being associated with medial
OA.8–11 Genu valgus alignment often
is associated with hip adduction
proximally and rear-foot eversion
distally.12 Genu varus alignment,
however, is associated with
decreased hip adduction proximally
and increased rear-foot inversion
distally.

To date, only one study has com-
pared the gait mechanics of people
who have medial knee OA with
those of people who have lateral
knee OA.13 These researchers
reported that, relative to people in a
control group, people with medial
knee OA exhibited more knee

adduction but less hip adduction
during gait than people with lateral
knee OA.13 Alterations in hip and
knee alignment are likely to lead to
differences in respective joint load-
ing. Weidow et al13 noted that peo-
ple with medial knee OA had 52%
higher internal knee abduction
moments than people who were
healthy (control group). People with
lateral knee OA had 63% lower inter-
nal knee abduction moments than
the control group.13 Surprisingly,
lower internal peak hip abduction
moments were reported in both peo-
ple with medial knee OA and people
with lateral knee OA than in the con-
trol group. Mundermann et al14

observed similar reductions in hip
abduction moments in people with
severe medial knee OA and in the
control group. However, they found
no difference between people with
less severe medial knee OA and the
control group. Alterations at the hip
and knee are likely to influence
mechanics distally and thus can sig-
nificantly alter gait mechanics.

Unfortunately, previous research
studies did not include an evaluation
of the differences in these distal
mechanics, such as peak rear-foot
eversion, eversion excursion, and
the peak inversion moment.

In summary, knee OA is clearly asso-
ciated with some malalignment of
the lower extremity. The direction
of knee malalignment (varus or val-
gus) influences which knee compart-
ment becomes involved and likely
influences gait mechanics. However,
only one study has compared the gait
mechanics of people who have been
diagnosed with medial knee OA and
those of people who have been diag-
nosed with lateral knee OA. In addi-
tion, no studies have examined the
effect of these differences on rear-
foot mechanics during gait. There-
fore, the purpose of this study was to
compare frontal-plane gait mechan-
ics at the hip, knee, and rear foot in
people with medial knee OA, people
with lateral knee OA, and people
who were healthy (control group).

The Bottom Line

What do we already know about this topic?

Patients with medial and lateral knee osteoarthritis exhibit different hip
and knee mechanics during gait. These differences in mechanics have
previously been associated with elevated disease progression.

What new information does this study offer?

The findings from this study suggest that patients with medial and lateral
knee osteoarthritis also have different mechanics at the ankle. The
observed differences in mechanics are contrary to current clinical beliefs.
The difference in presentation may be due to the chronic effects of the
disease process.

If you’re a patient, what might these findings mean
for you?

If you have osteoarthritis on the inside of the knee (medial knee osteo-
arthritis), the treatments you receive may be different from the treatments
that patients with knee osteoarthritis on the outside of the knee (lateral
knee osteoarthritis) may receive.
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We hypothesized that, compared
with people with lateral knee OA or
the control group, people with
medial knee OA would walk with
increased peak knee adduction,
increased knee adduction excursion,
and an increased peak internal knee
abduction moment. We also hypoth-
esized that, compared with people
with lateral knee OA or the control
group, people with medial knee OA
would exhibit decreased hip adduc-
tion, decreased hip adduction excur-
sion, and a decreased peak hip
abduction moment. Finally, we
expected that people with lateral
knee OA would exhibit increased
rear-foot eversion, increased ever-
sion excursion, and an increased
peak inversion moment and that, for
all variables of interest, values in the
control group would fall between
values in people with medial knee
OA and values in people with lateral
knee OA.

Method
We conducted an a priori power
assessment for a one-way analysis of
variance (ANOVA) design for the
variables peak knee adduction and
peak knee abduction moment. Using
a � value of .20, an � value of .05, a
difference between groups of 10%,
and the variability from previously
published work, we determined that
14 people per group were needed to
adequately power the study.15,16

Therefore, 15 people per group
were recruited through local
advertisements.

Participants
All participants were 40 to 75 years
of age. The participants in the con-
trol group were asymptomatic and
had no history of knee problems.
The participants with OA were diag-
nosed with unilateral medial or lat-
eral compartment tibiofemoral OA
on the basis of a flexed-knee radio-
graph that was graded by a single
rheumatologist. People were
excluded if they had any other

lower-extremity arthritis. A Kellgren-
Lawrence (K-L) grade was assigned
to each radiograph to classify disease
severity.17 A K-L grade of 2 or higher
was required for inclusion in the
study. In addition, all participants
with OA had to report knee pain of
at least 3 of 10 on a verbal analog
scale during walking activities to be
included in the study. Exclusion cri-
teria included any other pathological
condition that could affect ambula-
tion. People with evidence of symp-
tomatic, patellofemoral compart-
ment involvement were excluded.
Finally, all participants had to be able
to ambulate without an assistive
device.

Study Design
People who met the inclusion crite-
ria were invited to a motion analysis
laboratory for an instrumented gait
analysis. Participants first provided
written informed consent. Next, ana-
tomical markers were placed over
the following landmarks on the limb
that was diagnosed with knee OA:
the greater trochanters, the medial
and lateral femoral condyles, the
medial and lateral malleoli, the heads
of the first and fifth metatarsals, and
the distal aspect of the laboratory
shoe (Nike Air Pegasus*). Tracking
markers were placed on the skin
over the L5–S1 interspinous space,
the ipsilateral anterior superior iliac
spine, and the ipsilateral iliac crest.
Additionally, clusters of 4 tracking
markers were placed on the distal
posterior thigh and the posterior lat-
eral shank. A cluster of 3 individual
rear-foot markers were placed
directly over the calcaneus and pro-
jected through holes in the heel
counters of the laboratory shoe.15

Marker placement and testing were
completed by 2 trained laboratory
researchers using a marker set that
has been shown to be reliable within
and between days.18

The gait analysis was then per-
formed. After a standing calibration,
the anatomical markers were
removed, leaving the tracking mark-
ers for the walking trials. Each par-
ticipant’s intentional walking speed
was determined with photocells as
the participant traversed a 25-m
walkway. Intentional walking
speed was defined as the speed that
the participants would use to walk to
and from a mailbox. Once deter-
mined, the speed was maintained
within �5% for all trials on the basis
of feedback from the photocells.
Data from a minimum of 5 usable
trials were collected. A 6-camera
motion analysis system† sampling at
120 Hz was used to capture the indi-
vidual marker. Kinetic data were
captured with a force platform‡ sam-
pling at 1,080 Hz. The force platform
was located at approximately the
midpoint of the participant’s gait
path during the trials. Kinematic data
were filtered with a low-pass filter at
8 Hz and a fourth-order, zero-lag But-
terworth filter. Kinetic data were fil-
tered with a low-pass filter at 50 Hz
and a fourth-order, zero-lag Butter-
worth filter. All inverse dynamic and
joint kinematic calculations (Euler
sequence X-Y-Z)19 were performed
with Visual 3D software.§

Outcome Measures
The kinematic variables of interest
were the peak angle, angular excur-
sion, and the peak moment in the
frontal plane for the rear foot, knee,
and hip. Peak angle was defined as
the maximum value during the
stance phase of gait. Angular excur-
sion was defined as the peak angle
during the stance phase subtracted
from the initial angle at heel-strike.
The kinetic variables of interest were
the peak knee abduction moment,

* Nike Inc, One Bowerman Dr, Beaverton, OR
97005.

† Vicon-UK, 14 Minns Business Park, West
Way, Oxford OX2 0JB, United Kingdom.
‡ Bertec Corp, 6171 Huntley Rd, Suite J,
Columbus, OH 43229.
§ C-Motion Inc, 20030 Century Blvd, Suite
104A, Germantown, MD 20874.
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the peak inversion moment, and the
peak hip abduction moment.
Moment data were expressed as
internal moments and were normal-
ized to body weight (in kilograms)
and height (in meters). Data for the
variables of interest were extracted
from 5 individual trials and then
averaged.

Data Analysis
A one-way ANOVA was used to ana-
lyze group differences for the vari-

ables of interest. In the case of sta-
tistical significance, post hoc tests
(Tukey honestly significant differ-
ence) were used to further analyze
the data (SPSS version 14�). The
ANOVAs were performed with and
without age as a covariate. Because
age was not a significant covariate,
only the results of the ANOVA with-
out age as a covariate are presented

to improve clarity. Corrections for
multiple tests were made by use of
post hoc testing with standard Bon-
ferroni corrections for multiple com-
parisons. Chi-square analysis was
used to examine the equality of the
distribution of K-L grades between
the medial knee OA and lateral knee
OA groups. Statistical significance
was set at a P value of �.02. To
correlate our results with those of
prior studies, we made an a priori
plan to compare the peak hip abduc-
tion moment for participants who
had medial knee OA and a K-L grade
of greater than or equal to 3 with
that for participants in the control
group.14 Only statistical differences
that were beyond the error of the
measurement are reported in this
article.18

Role of the Funding Source
This work was made possible by
grant number NIH-RR16548
(Thomas Buchanan, primary investi-
gator) from the National Center for
Research Resources (NCRR), a com-
ponent of the National Institutes of
Health (NIH). The sole role of the

� SPSS Inc, 233 S Wacker Dr, Chicago, IL
60606.

Table 1.
Descriptive Statistics for the Study Participants

Variable

Medial Knee
Osteoarthitis

Group
Control
Group

Lateral Knee
Osteoarthritis

Group

Age, y, X (SD) 66.2 (7.8)a 56.3 (10.7)b 65.7 (6.4)a

Body mass index, kg/m2, X (SD) 32.2 (7.9) 27.8 (5.7) 30.4 (7.5)

Walking speed, m/s, X (SD) 1.4 (0.2) 1.5 (0.1) 1.4 (0.3)

Kellgren-Lawrence grade, n (%)

2 5 (33) Not applicable 3 (20)

3 4 (27) Not applicable 5 (33)

4 6 (40) Not applicable 7 (47)

a Value was significantly different from that for participants in the control group.
b Value was significantly different from that for participants with lateral knee osteoarthritis.

Table 2.
Variables of Interest

Variable

Medial Knee
Osteoarthritis

Groupa
Control
Groupa

Lateral Knee
Osteoarthritis

Groupa P b

Ankle

Peak inversion moment (N�m/kg�m) �0.050 (0.045) �0.062 (0.031) �0.065 (0.032) .38

Peak eversion (°) 6.2 (5.0)c 3.5 (2.7) 1.8 (3.1) .01

Eversion excursion (°) 10.6 (5.6) 10.2 (3.7) 10.0 (2.6) .96

Knee

Peak abduction moment (N�m/kg�m) �0.420 (0.083)c,d �0.326 (0.078) �0.193 (0.111)d �.01

Peak adduction (°) 5.6 (4.0)c,d 1.1 (5.1) �5.2 (5.9)d �.01

Adduction excursion (°) 6.9 (2.3)c,d 5.6 (3.1) 3.8 (1.9) .01

Hip

Peak abduction moment (N�m/kg�m) �0.631 (0.132) �0.631 (0.120) �0.659 (0.107) .90

Peak adduction (°) 5.6 (2.5) 7.1 (3.3) 8.5 (3.4) .04

Adduction excursion (°) 7.4 (3.3) 7.8 (3.3) 7.0 (3.2) .11

a Reported as mean (standard deviation).
b Reported for the one-way analysis of variance.
c Value was significantly different from that for participants with lateral knee osteoarthritis.
d Value was significantly different from that for participants in the control group.
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funding source was monetary sup-
port for the completion of the study.
The funding source had no role in
data analysis or dissemination of the
results of the study.

Results
There was no difference in body
mass index among the groups. How-
ever, participants in the control
group were approximately 10 years
younger than those in the 2 OA
groups (Tab. 1). There was no differ-
ence in the proportion of disease
severity between participants with
medial knee OA and those with lat-
eral knee OA (Tab. 1).

The knee abduction moments for all
groups demonstrated a bimodal
shape with a larger peak during the
first half of the stance phase than
during the second half of the stance
phase. The peak abduction moment
was significantly lower in partici-
pants with lateral knee OA than in
participants in the control group and
significantly lower in participants in
the control group than in partici-
pants with medial knee OA (Tab. 2,
Fig. 1). Similar results were observed
for the peak knee adduction angle.
The peak knee adduction angle
occurred at approximately 25% of
the stance phase for all groups
(Tab. 2, Fig. 1). Knee adduction
excursion in participants with lateral
knee OA was significantly lower than
that in participants with medial knee
OA but was not significantly differ-
ent from that in participants in the
control group (Tab. 2, Fig. 1). In gen-
eral, there were greater differences
in knee joint kinetics and kinematics
between the lateral knee OA and
control groups than between the
medial knee OA and control groups.

The hip kinematic patterns appeared
to differ among the groups upon
visual inspection (Fig. 2). Despite an
offset between participants with
medial knee OA and participants in
the control group, their 2 patterns

were quite similar; participants in
the control group exhibited more
hip adduction than participants with
medial knee OA throughout the
stance phase. However, participants
with lateral knee OA demonstrated a
more defined and larger peak value
during the early stance phase
(Tab. 2, Fig. 2). Compared with par-
ticipants with lateral knee OA, par-
ticipants with medial knee OA exhib-
ited a reduction in peak hip
adduction of 2.9 degrees, although
this reduction was not statistically
significant (Tab. 2, Fig. 2). No differ-

ences were observed in hip kinetics.
All groups exhibited similar bimodal
curves with no differences in peak
hip abduction moments. To make
comparisons with previous work
examining hip abduction moments
in people with more severe knee OA
(K-L grade of �3), we performed a
subset analysis. Similar to the find-
ings for the entire group, no differ-
ences in hip abduction moments
were observed among the groups
when participants with more severe
knee OA solely were considered.

Figure 1.
Knee frontal-plane angle and moment during the stance phase in participants with
medial and lateral knee osteoarthritis (OA) and participants in the control group. Means
are plotted for all groups; �1 standard error of the mean bars are plotted for the control
group only.
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At the ankle, rear-foot eversion pat-
terns were similar among the
groups. However, there was an off-
set in the patterns for all groups. The
joint excursions were similar; how-
ever, there were significant differ-
ences in peak eversion. Participants
with lateral knee OA exhibited less
peak eversion than those in the con-
trol group. Participants in the con-
trol group exhibited less peak ever-
sion than those with medial knee OA
(Tab. 2, Fig. 3). In terms of frontal-

plane kinetics, participants with
medial knee OA and participants in
the control group exhibited similar
patterns during the first 25% of the
stance phase, whereas participants
with lateral knee OA and those in the
control group exhibited similar pat-
terns during the final 75% of the
stance phase. However, the peak
rear-foot inversion moments during
the first half of the stance phase
were not statistically different
among the groups (Tab. 2, Fig. 3).

Discussion
The purpose of the present study
was to compare the gait mechanics
of people who have medial knee OA
and lateral knee OA with those of
people in a control group (Fig. 4).
The results suggest that people with
medial knee OA exhibit gait mechan-
ics at the knee, hip, and ankle that
are different from those of people
with lateral knee OA. The peak knee
abduction moment, peak knee
adduction, knee adduction excur-
sion, and peak rear-foot eversion
were all higher in participants with
medial knee OA than in participants
with lateral knee OA. Participants in
the control group typically exhibited
mechanics that fell between those of
participants with lateral knee OA
and those of participants with medial
knee OA.

The higher peak knee adduction
exhibited by participants with
medial knee OA than by participants
with lateral knee OA was expected
(Figs. 1 and 4). We believe that this
result is related to the increased knee
adduction associated with the genu
varus alignment that is typical of
medial knee OA. The difference in
peak knee adduction between lateral
knee OA and medial knee OA was
observed previously.13 Weidow et
al13 reported even larger differences
(18°) in knee adduction between
these groups than we reported in the
present study (10.8°). However,
these researchers presented the
median value for each group, which
may yield a larger difference than the
mean value reported in the present
study.13

The difference in knee adduction
excursion between the groups was
similar to the difference in peak knee
adduction; participants with medial
knee OA exhibited more excursion
than participants with lateral knee
OA. Our findings regarding the knee
kinetics were consistent with those
of others; the highest knee abduc-

Figure 2.
Hip frontal-plane angle and moment during the stance phase in participants with
medial and lateral knee osteoarthritis (OA) and participants in the control group. Means
are plotted for all groups; �1 standard error of the mean bars are plotted for the control
group only.
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tion moments were seen in partici-
pants with medial knee OA, and the
lowest were seen in participants
with lateral knee OA.13,14 Previous
research suggested that the peak
knee abduction moment is corre-
lated with load in the medial com-
partment of the knee joint.20 Com-
bined with our findings, this notion
suggests that people with medial
knee OA exhibit elevated loads in
the medial compartment compared
with people without the disease. In
contrast, people with lateral knee
OA likely exhibit reduced loads in
the medial compartment; thus, more
of the load may be distributed in the
lateral compartment in these people.

Differences in rear-foot mechanics
between people with medial knee
OA and people with lateral knee OA
have yet to be reported in the litera-
ture. However, alterations in knee
mechanics are likely to lead to
changes at the foot (Fig. 3). Typi-
cally, genu valgus is associated with
rear-foot eversion and genu varus is
associated with rear-foot inversion.12

However, we found that participants
with medial knee OA exhibited more
peak eversion than those with lateral
knee OA. Because the overall excur-
sions were similar in these groups,
the differences in peak values were
attributed to differences at the time
of heel-strike. These differences
remained fairly constant throughout
the stance phase. The values for par-
ticipants in the control group fell
between those for participants in the
other 2 groups (Fig. 3).

Although the findings were in con-
trast to our hypothesis, we believe
that they indicate a compensatory
mechanism of the foot to remain
plantigrade. For example, because
genu varus is typically associated
with medial knee OA, the foot is
likely positioned in increased inver-
sion before heel-strike. Therefore,
increased eversion is needed to
obtain a plantigrade position. The

opposite is true for genu valgus,
which is associated with lateral knee
OA. This conceptual model recently
was supported by researchers who
observed increased rear-foot ever-
sion in people with genu varum.21 It
is interesting that the offsets seen in
rear-foot kinematics were not mir-
rored in the kinetics (Fig. 3). For
example, given the increased rear-
foot eversion seen in people with
medial knee OA, increased inversion

moments would be expected. How-
ever, people with medial knee OA,
on average, exhibited the lowest
inversion moments throughout most
of the stance phase.

The results of the present study pro-
vide valuable information regarding
conservative treatments for both
medial knee OA and lateral knee OA.
The differences in lower-extremity
mechanics between people with

Figure 3.
Rear-foot frontal-plane angle and moment during the stance phase in participants with
medial and lateral knee osteoarthritis (OA) and participants in the control group. Means
are plotted for all groups; �1 standard error of the mean bars are plotted for the control
group only.
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medial knee OA and those with lat-
eral knee OA support current inter-
ventions for knee OA. Treatment of
knee OA can be accomplished
directly with knee braces or indi-
rectly with wedged foot ortho-
ses.22,23 Our findings for the rear foot
suggest that caution is needed in the
application of medial and lateral
wedging. For example, a lateral
wedge is used to indirectly reduce
knee adduction associated with
medial knee OA.15,24,25 This reduced
knee adduction is accomplished by
increasing eversion of the foot. Our
results suggest that people with
medial knee OA already exhibit
increased foot eversion as a compen-
satory measure for knee varus. Fur-
ther eversion induced by a lateral
wedge may increase the risk of foot
pathologies that are associated with
this motion, such as plantar fasciitis
or posterior tibialis tendinitis. People

with these preexisting conditions or
excessive rear-foot compensation
might be better served by other
approaches, such as gait retraining
or hip strengthening, to address
abnormal frontal-plane gait mechan-
ics at the knee.26,27 The typical goal
of these types of interventions is to
provide a more proximal mechanism
to alter loading at the knee. Such
interventions would not so aggres-
sively alter plantar loading and thus
might be more successful in improv-
ing function in people with knee OA
and a history of foot-related pathol-
ogy. Regardless of the intervention,
the results of the present study sug-
gest that monitoring changes at the
foot should be an important compo-
nent of any intervention used to alter
loading at the knee.

We recognize that participants in the
control group were younger than

participants in either OA group by
approximately 10 years. However,
there is currently no evidence to sug-
gest that this age difference would
significantly influence our variables
of interest. Additionally, our statisti-
cal analysis revealed that age was not
a significant covariate in the present
study. Two variables, body mass
index and walking speed, which
were controlled in our study, have
been established as affecting gait
mechanics.28,29 Both of these vari-
ables were similar in participants in
the control group and those in the
OA groups.

The findings of the present study
should dovetail into current knee OA
research and practice in accounting
for the entire kinetic chain of the
lower extremity during evaluation or
treatment of a patient with medial or
lateral knee OA. Because of the
nature of the study, extrapolation
can be made only with respect to the
frontal plane. Few studies have
examined sagittal-plane changes, and
fewer studies have assessed the
transverse plane in patients with dif-
ferential compartment involvement
in knee OA.13 Thus, future studies
examining changes in these planes
and in different compartments
involved in primary knee OA would
be beneficial to the rehabilitation
literature. Differences between com-
partments are typically not of con-
cern for surgery, with the excep-
tions of extreme cases, because the
hardware tends to correct malalign-
ments. However, these differences
are meaningful to health care provid-
ers who aim to improve function in
patients with knee OA using a con-
servative approach. Initial research
has suggested that patients with
medial knee OA and those with lat-
eral knee OA respond differently to
similar interventions aimed at off-
loading the compartment in which
the disease is progressing.15,24,25,30

The specificity of the response sug-
gests that the development of clini-

Figure 4.
Diagram of the posterior view of the left lower extremity in participants with lateral (left)
and medial (right) knee osteoarthritis (OA). Increased rear-foot inversion is needed for
the foot to be plantigrade in the participant with lateral knee osteoarthritis (left), and
increased rear-foot eversion is needed in the participant with medial knee osteoarthritis
(right).

Frontal-Plane Gait Mechanics in Knee Osteoarthritis

1242 f Physical Therapy Volume 91 Number 8 August 2011



cal prediction rules may help guide
best practices in the conservative
treatment of the disease.

In summary, people with medial
knee OA and those with lateral knee
OA have significantly different
frontal-plane gait mechanics at the
knee, hip, and ankle. These differ-
ences should be taken into account
in the development of interventions
designed to treat degenerative joint
diseases. As health care costs and
knee injury rates continue to rise,
the focus on conservative treatments
for knee OA will continue to
increase. We hope that the results of
the present study will provide foun-
dational evidence for effective inter-
ventions to mitigate the progression
of knee OA and lead to healthier and
more active lifestyles for patients
with knee OA.
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