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ABSTRACT
Objective To examine the relation of radiographic features
of osteoarthritis to knee pain in people with knees
discordant for knee pain in two cohorts.
Design Within person, knee matched, case-control study.
Setting and participants Participants in the Multicenter
Osteoarthritis (MOST) and Framingham Osteoarthritis
studies who had knee radiographs and assessments of
knee pain.
Main outcome measures Association of each pain
measure (frequency, consistency, and severity) with
radiographic osteoarthritis, as assessed by Kellgren and
Lawrence grade (0-4) and osteophyte and joint space
narrowing grades (0-3) among matched sets of two knees
within individual participants whose knees were
discordant for pain status.
Results 696 people from MOST and 336 people from
Framingham were included. Kellgren and Lawrence
grades were strongly associated with frequent knee pain
—for example, for Kellgren and Lawrence grade 4 v grade
0 the odds ratio for pain was 151 (95% confidence
interval 43 to 526) in MOST and 73 (16 to 331) in
Framingham (both P<0.001 for trend). Similar results were
also seen for the relation of Kellgren and Lawrence scores
to consistency and severity of knee pain. Joint space
narrowing was more strongly associated with each pain
measure than were osteophytes.
Conclusions Using a method that minimises between
person confounding, this study found that radiographic
osteoarthritis and individual radiographic features of
osteoarthritis were strongly associated with knee pain.
INTRODUCTION
Pain is the major clinical symptom in osteoarthritis of
the knee and a key determinant for seeking medical
care. Pain related to osteoarthritis of the knee not
only contributes to functional limitations and reduced
quality of life but is also the leading cause of impairment of mobility in the elderly population in the United States.1 Despite the importance of pain in knee
osteoarthritis, little is understood about its causes.
The general opinion is that only a modest association
exists between radiographic features of osteoarthritis
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and knee pain,2-4 particularly for mild radiographic
osteoarthritis. Several investigators have shown discordance between these two features of osteoarthritis:
people with clearly abnormal joint radiographs may
have no or only mild pain,4 5 whereas others with pain
may not have radiographic osteoarthritis,6 although
this discordance is thought to be less with more severe
stages of radiographic disease.7 8 Furthermore,
although pain has been associated with osteophytes
on plain radiographs,9-12 it has generally not been associated with joint space narrowing.9 11-13
Previous studies have shown a lack of high concordance between pain symptoms and radiographic
osteoarthritis, but such findings should not be considered as evidence of a lack of causal association. A factor
can be strongly causally associated with an outcome,
yet it may not be a strong predictor of the outcome on
its own because several other factors may contribute to
the outcome. This is particularly relevant to the study
of pain, which is a subjective experience and unique to
each person. Many factors, such as genetic
predisposition,14 15 previous experience,16 17 expectations about analgesic treatment,18 19 current mood,20
coping strategies (such as catastrophising),21 and sociocultural environment,22-24 contribute to a person’s
response to pain. These factors, which usually differ
from person to person, are often neither measured
nor controlled for in studies examining the relation of
pain to radiographic osteoarthritis across individual
patients. Consequently, residual confounding may
have diluted the association between radiographic
knee osteoarthritis and knee pain.
We examined the relation of radiographic osteoarthritis to knee pain among participants from the
Multicenter Osteoarthritis (MOST) study and the
Framingham Osteoarthritis Study who had knees that
were discordant for pain (that is, one knee had pain but
the other did not). Specifically, we compared the
presence of radiographic features (grade of radiographic osteoarthritis, osteophytes, and joint space
narrowing) between the naturally paired knees. This
approach eliminated confounders at the level of the
participant (such as sociodemographic, genetic,
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psychological, and physiological factors), either
known or unknown, and provided more valid estimates of the effect of radiographic features on knee
pain.
METHODS
Study populations
The Multicenter Osteoarthritis (MOST) study is a prospective cohort study of 3026 people aged 50 to
79 years that aims to identify risk factors for incident
symptomatic knee osteoarthritis and progressive
osteoarthritis in a sample either with or at high risk of
osteoarthritis. All MOST participants were recruited
from two communities in the United States—Birmingham, Alabama, and Iowa City, Iowa. Details of the
study population have been published elsewhere.25 In
brief, people considered at high risk of developing
knee osteoarthritis included those who were overweight or obese and those with knee pain, aching, or
stiffness on most of the previous 30 days, a history of
knee injury that made it difficult to walk for at least one
week, or previous knee surgery.
The Framingham Osteoarthritis Study, a community based study of osteoarthritis, included members
of the original cohort from the Framingham Heart
Study, the Framingham Offspring Study, and a new
cohort recruited by random digit dialling from Framingham, Massachusetts.26 Participants of the original
Framingham Heart Study, begun in 1948, had knee
radiographs taken during the 20th biennial examination (1992-3). Participants in the Framingham Offspring Study included surviving descendants and
spouses of descendants of participants in the original
Framingham Heart Study. Selection of participants for
all Framingham Osteoarthritis study groups was not
based on the presence or absence of knee osteoarthritis
or knee pain. Details of the study population have been
published elsewhere.7 27
Both studies (MOST and Framingham) excluded
people with bilateral total knee replacement or rheumatoid arthritis. Rheumatoid arthritis was assessed by
using a validated survey instrument,28 supplemented
by questions about drug use that reflected treated disease. MOST also excluded people who had ankylosing
spondylitis, psoriatic arthritis, reactive arthritis, or a
history of cancer (except for non-melanoma skin cancer); needed dialysis; were unable to walk without the
help of another person or a walker; or planned to move
out of the area in the subsequent three years.
Radiographic assessment
All participants in MOST had bilateral weight bearing,
fixed flexion posteroanterior and lateral radiographic
evaluation of the knee, as described elsewhere.29 In
Framingham, all participants in the original, offspring,
and community cohorts had similar bilateral weight
bearing posteroanterior radiographs, and the offspring
and community cohorts also had lateral fixed flexion
radiographic evaluation according to a published
protocol.30 Radiographs in both the MOST and Framingham cohorts were scored by a musculoskeletal
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radiologist and a rheumatologist blinded to pain status,
both experienced in reading study films. Each knee
joint was scored for Kellgren and Lawrence grade (04), maximal osteophyte grade (0-3), and maximal joint
space narrowing grade (0-3).29 Maximal osteophyte
and joint space narrowing grades were determined on
the posteroanterior and lateral views, thereby including both the tibiofemoral and the patellofemoral joints.
The inter-rater reliability (weighted κ) for the Kellgren
and Lawrence grade was 0.90 in MOST. For Framingham, readings were adjudicated by three readers when
the two primary readers disagreed about the readings.
Assessment of pain
We used three measures to characterise knee pain.
These were presence of frequent knee pain, consistency of frequent knee pain, and severity of knee pain.

Frequent knee pain
In MOST, all participants were asked a knee specific
question about knee pain at the clinic visit: “During the
past 30 days, have you had pain, aching, or stiffness in
your knee on most days?” In the Framingham Osteoarthritis Study, all participants were asked about knee
symptoms at the clinic visit with the following questions: “In the past 30 days, have you had pain, aching
or stiffness on most days in either of your knees?” followed by, “Was the pain, aching or stiffness in your
right knee, left knee or both knees?” if the response to
the first question was positive. For both cohorts, positive responses to the pain questions were considered to
indicate the presence of frequent knee pain; negative
responses were considered to indicate the absence of
frequent knee pain.
Consistency of frequent knee pain
In MOST, participants were asked the same frequent
knee pain question as described above during a telephone screen before the clinic visit, on average
33 days before the visit. A knee was considered to
have consistent frequent knee pain if it had frequent
knee pain at both the telephone screen and clinic visit
or to have inconsistent frequent knee pain if frequent
knee pain was present at only one of the telephone
screen or clinic visit. This pain measure was not
assessed among participants of Framingham.
Severity of knee pain
Participants of MOST completed a knee specific Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) pain questionnaire,31 a validated
instrument to assess knee pain, for both knees at the
clinic visit. Severity of knee pain was determined
from the WOMAC pain subscale (0-20 scale). A knee
specific WOMAC pain questionnaire was not administered in Framingham.
Statistical analyses
We did separate analyses for MOST and Framingham
for analysis of frequent knee pain. The other two pain
measures were only assessed in MOST. We identified
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people who had knees that were discordant for each
pain measure separately. Two such knees within a person then formed a matched set for a specific pain measurement.
Specifically, for the analysis of the association of
radiographic osteoarthritis with presence of frequent
knee pain, eligible participants were those who had frequent knee pain in one knee but not the contralateral
knee. Likewise, for evaluation of the relation of radiographic knee osteoarthritis to the consistency of frequent knee pain, eligible participants were those who
had knees that were discordant in their consistency of
frequent knee pain as follows: one knee had consistent
frequent knee pain, and the contralateral knee had no
frequent knee pain; one knee had inconsistent frequent
knee pain, and the contralateral knee had no frequent
knee pain; or one knee had consistent frequent knee
pain, and the contralateral knee had inconsistent frequent knee pain.
For severity of knee pain, we first classified knees
into three categories of pain on the basis of the maximal
WOMAC score on any of the five pain questions:
severe to extreme pain (maximal WOMAC score of
3 or 4 on any of the five pain questions), mild to moderate pain (maximal WOMAC score of 1 or 2 on any of
the five pain questions), and no pain (maximal
WOMAC score of 0 on all five pain questions). We
then selected participants whose knees were discordant in categories of pain severity: severe to extreme
pain in one knee and mild to moderate pain in the contralateral knee; severe to extreme pain in one knee and
no pain in the contralateral knee; or mild to moderate
pain in one knee and no pain in the contralateral knee.
In separate analyses, we further identified participants in whom both knees had some pain but one
knee had greater pain severity than the other knee
(that is, discordant for knee pain severity). Specifically,
we identified people in whom both knees had non-zero
WOMAC pain scores but whose WOMAC scores differed between the knees by at least 20% with an absolute difference of at least 2 (on a 0-20 scale).
We examined the relation of each radiographic measure of osteoarthritis (Kellgren and Lawrence grade,
maximal osteophyte grade, and maximal joint space
narrowing grade) to the prevalence of each of the
pain measurements (presence of frequent knee pain,
consistency of knee pain, and severity of knee pain)
by using conditional logistic regression because of the
matched nature of the data.32 As two knees within a
person formed a matched set, the effects of all person

Odds ratio (95% CI)
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Fig 1 | Associations of frequent knee pain with Kellgren and
Lawrence (KL) grade among people with two knees discordant
for frequent knee pain status. No of case knees (those with
frequent knee pain) and control knees (those without frequent
knee pain) shown beneath graph for each KL grade. Note that
y axis is logarithmically scaled

level confounders (such as age, sex, body mass index)
were implicitly eliminated. To evaluate the effects of
severity of osteophyte and joint space narrowing,
we entered both into the regression models to
mutually adjust for one another. We used SAS 9.1 for
all analyses.
RESULTS
We identified 696 people from MOST and 336 people
from Framingham as having knees discordant for presence of frequent knee pain. For these participants in
MOST, 418 (60%) were female, the mean age was 62
(SD 8, range 50-79) years, and the mean body mass
index was 31 (SD 6, range 18-56). In Framingham,
208 (62%) of these participants were female, the mean
age was 68 (SD 10, range 49-93), and the mean body
mass index was 29 (SD 5, range 17-58).
Tables 1 and 2 show the distribution of Kellgren and
Lawrence grades for the paired knees within people
who were discordant in their frequent knee pain status
in the MOST and Framingham studies. Both tables
show that knees with frequent pain were more likely
to have higher Kellgren and Lawrence grades than
were the contralateral knees without frequent pain
(upper right hand parts of the tables). In MOST,
knees with Kellgren and Lawrence grades 1, 2, 3, and

Table 1 | Kellgren and Lawrence (KL) grade frequencies for pairs of knees discordant for frequent knee pain in MOST (n=696)
KL grades for knees with frequent knee pain
KL grades for knees without frequent knee pain
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Table 2 | Kellgren and Lawrence (KL) grade frequencies for pairs of knees discordant for frequent knee pain in Framingham
(n=336)
KL grades for knees with frequent knee pain
KL grades for knees without frequent knee pain
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Odds ratio (95% CI)

4 had 1.5 (95% confidence interval 0.9 to 2.3), 3.9 (2.4
to 6.5), 9.0 (5.2 to 15.6), and 151 (43 to 526) times
higher odds of frequent knee pain, respectively, than
knees with Kellgren and Lawrence grade 0 (P<0.001
for trend) (fig 1). As few participants had one knee with
Kellgren and Lawrence grade 4 and the contralateral
knee with grade 0, the confidence interval for this effect
estimate was relatively wide. The corresponding odds
ratios for Framingham participants were 1.2 (0.6 to
2.5), 3.1 (1.5 to 6.5), 15.1 (5.6 to 41.2), and 73 (16.2 to
331) (P<0.001 for trend). Furthermore, although both
osteophytes and joint space narrowing were associated
with presence of frequent knee pain in a dose-response
manner, the magnitude of association with joint space
narrowing was stronger than that for osteophytes
(fig 2).
The severity of radiographic knee osteoarthritis and
individual radiographic features were also strongly
associated with consistency of frequent knee pain.
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Compared with knees with a Kellgren and Lawrence
grade of 0, the odds ratios for consistent frequent knee
pain versus no frequent knee pain were 1.3, 5.5, 10.0,
and 317 for knees with Kellgren and Lawrence grades
of 1, 2, 3, and 4, respectively (P<0.001 for trend)
(table 3). The odds of inconsistent frequent knee pain
versus no frequent knee pain also increased as severity
of radiographic osteoarthritis increased; the magnitude of association, however, was smaller than that
for consistent frequent knee pain. Our findings on the
relation of severity of radiographic osteoarthritis to
consistent versus inconsistent frequent knee pain
were similar.
As shown in table 4, severity of radiographic
osteoarthritis and severity of knee pain were also positively associated. Compared with knees with Kellgren
and Lawrence grade 0, the odds ratio of severe to
extreme pain versus no pain was 129 for knees with
Kellgren and Lawrence grade 4 (P<0.001 for trend).
We found similar results for the relation of severity of
radiographic knee osteoarthritis to mild to moderate
pain versus no pain (P<0.001 for trend) as well as to
severe to extreme versus mild to moderate knee pain
(P<0.001 for trend).
Furthermore, even among people in whom both
knees were painful, when one knee had more severe
pain than the other, as defined by differences in
WOMAC pain scores (difference of ≥20% and absolute difference of ≥2 on a 0-20 scale), we saw similar
associations. For example, increasing radiographic
severity by Kellgren and Lawrence grade was associated with odds ratios of 1.0 (referent), 1.3, 2.4, 6.3,
and 30.8 (P<0.001 for trend) for having more severe
compared with less severe knee pain. We also found
similar associations for the relation of osteophytes
and joint space narrowing to severity of pain, although
the magnitudes of effect for osteophyte grades were not
as large as those for joint space narrowing grades (data
not shown).

1
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0 (ref)

1
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3
Maximal JSN grade

Fig 2 | Associations of maximal osteophyte (OST) and joint
space narrowing (JSN) grades, mutually adjusted for one
another, with frequent knee pain among people with two
knees discordant for frequent knee pain status. Note that y
axis is logarithmically scaled
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DISCUSSION
We found a strong dose-response relation between
severity of radiographic knee osteoarthritis and knee
pain, as measured by three characteristics: presence
of frequent knee pain, consistency of knee pain, and
severity of knee pain. Moreover, we were able to
show these associations even for mild stages of osteoarthritis of the knee. Our findings for the association with
frequent knee pain were consistent across two large
BMJ | ONLINE FIRST | bmj.com
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Table 3 | Associations of consistency of knee pain with Kellgren and Lawrence grade, maximal
osteophyte grade, and maximal joint space narrowing grade among people with two knees
discordant for consistency of knee pain in MOST
Odds ratio (95% CI)
Consistent pain v no pain
(n=429 people)

Inconsistent pain v no pain
(n=383 people)

Consistent v inconsistent
knee pain (n=249 people)

Kellgren and Lawrence grade
0

1.0 (referent)

1.0 (referent)

1.0 (referent)

1

1.3 (0.7 to 2.4)

1.4 (0.8 to 2.3)

2.4 (1.1 to 5.6)

2

5.5 (2.7 to 11.1)

3.0 (1.6 to 5.5)

4.1 (1.6 to 10.6)

3

10.0 (4.8 to 20.4)

8.6 (3.7 to 20.2)

10.2 (3.7 to 28.2)

4

317 (40 to 2523)

42.7 (10.3 to 177)

56.0 (13.5 to 232)

P<0.001

P<0.001

P<0.001

P for trend
Maximal osteophyte grade*
0

1.0 (referent)

1.0 (referent)

1.0 (referent)

1

0.8 (0.5 to 1.4)

1.8 (1.1 to 3.1)

1.8 (0.8 to 4.3)

2

1.6 (0.7 to 3.4)

3.1 (1.4 to 6.9)

2.9 (1.0 to 8.8)

3

2.0 (0.8 to 5.5)

2.3 (0.8 to 6.8)

3.2 (1.0 to 10.8)

P=0.3

P=0.03

P=0.1

P for trend

Maximal joint space narrowing grade*
0

1.0 (referent)

1.0 (referent)

1.0 (referent)

1

3.0 (1.7 to 5.5)

1.7 (1.0 to 3.0)

2.2 (0.9 to 5.5)

2

6.4 (2.8 to 14.2)

4.3 (1.7 to 10.7)

4.4 (1.5 to 13.0)

3

103 (20.4 to 518)

26.5 (5.8 to 121)

21.1 (4.8 to 92.7)

P<0.001

P<0.001

P<0.001

P for trend

*Mutually adjusted for one another.

cohorts; one cohort consisted of participants with or at
high risk of knee osteoarthritis, and the other was a
community based sample unselected for knee osteoarthritis. Additionally, in contrast to previous findings,
our study suggests that the magnitude of association
between joint space narrowing and knee pain is larger
than that for osteophytes and knee pain.
Strengths and limitations
Several studies have examined the association between
radiographic features in the knee and knee pain across
individual patients.4-6 Studies have concluded that only
modest associations exist between knee pain and radiographic osteoarthritis. Although such conclusions have
generally been accepted in the osteoarthritis research
community,2 7 11 13 they need to be scrutinised.
Firstly, confounding is a central concern in epidemiological studies.33 Unlike many other disease
Table 4 | Association of severity of knee pain with Kellgren and Lawrence grade among people
with two knees discordant for knee pain severity in MOST
Odds ratio (95% CI)
Kellgren and
Lawrence grade

Severe to extreme v mild to
moderate pain (n=257 people)

Severe to extreme v no
pain (n=64 people)

Mild to moderate v no pain
(n=533 people)

0

1.0 (referent)

1.0 (referent)

1.0 (referent)

1

1.5 (0.6 to 3.4)

1.2 (0.2 to 9.1)

2.1 (1.3 to 3.4)

2

2.6 (1.1 to 6.3)

7.6 (1.1 to 50.9)

6.2 (3.9 to 11.5)

3

6.0 (2.6 to 14.0)

16.1 (2.2 to 115.1)

12.6 (6.3 to 25.3)

4

15.7 (4.8 to 51.5)

129 (8.7 to 1908)

66.1 (20.4 to 214)

P<0.001

P<0.001

P<0.001

P for trend
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outcomes, such as the occurrence of cancer, or pathological changes in the knee, pain is a subjective phenomenon with many factors contributing to its
occurrence. Even when equal intensities of nociceptive
stimuli are administered in laboratory investigations,
people vary in their reports of pain and their pain
related behaviour. This natural variability in responses
to pain is influenced by a variety of factors and may
contribute in part to variations in reports of joint pain
among people with comparable pathological changes.
Relatively few studies have examined the potential
contribution of other such factors to the experience of
pain
or
functional
limitations
in
knee
osteoarthritis,5 8 11 34 35 and a recent study contended
that only a modest discrepancy exists between pain
and structural pathology in osteoarthritis.36 Nevertheless, most studies do not collect sufficiently comprehensive data on all of the domains that contribute to
pain to allow proper assessment of the natural variability of pain among individual people with conventional
study designs. Such studies are therefore susceptible to
confounding by these unmeasured and uncontrolled
for factors.
In contrast to such studies, by taking advantage of
nature we compared two knees within a person in
whom the two knees had different levels of pain.
When all person level factors influencing pain would
contribute equally to both knees, we are asking why in
an individual person one knee has pain (or more pain)
whereas the other does not (or has less pain). This novel
approach eliminates between person confounding,
allowing us to obtain valid effect estimates of radiographic osteoarthritis or specific radiographic features
on knee pain, even in mild osteoarthritis.
Secondly, as a substantial proportion of people with
knee osteoarthritis have intermittent pain,37 38 this temporal variability further complicates observational studies of knee pain. For example, a person or knee can be
misclassified as being pain-free when pain status has
been ascertained at only a single time point when the
person was not experiencing pain but had experienced
pain recently, or vice versa. Thus, as with previous studies, our study design is also susceptible to unadjusted
potential time varying factors. Nevertheless, such misclassification is likely to be non-differential in our study
design and would dilute the true estimates towards the
null. In MOST, we assessed participants’ pain status at
two proximate time points by using these two times to
define consistency of knee pain. As the pathological
features of osteoarthritis are generally believed not to
regress, one may expect that people with more consistent knee pain would have greater underlying pathology. Indeed, in our study we found stronger
associations between radiographic features of osteoarthritis in people with consistent knee pain than in those
with inconsistent knee pain.
Although this study design cannot be used to assess
the independent effects of person level risk factors on
pain, when studying the specific structural lesions of
knee in relation to pain we contend that this approach
provides valid estimates of effect and insight into our
page 5 of 7

RESEARCH

WHAT IS ALREADY KNOWN ON THIS TOPIC
Little is understood about the causes of knee pain, as the association between radiographic
osteoarthritis and knee pain has generally been accepted to be weak or modest
Previous studies comparing pain and structural abnormalities across patients may not have
found a strong association because of between person confounding

WHAT THIS STUDY ADDS
Comparison of radiographic abnormalities between two knees within a person in whom pain
measures in the two knees were discordant eliminated between person confounding
A strong association existed between radiographic osteoarthritis and knee pain, supporting a
causative role for structural abnormalities in the presence of knee pain

understanding of the causes of pain given the complicated constellation of known and, importantly,
unknown risk factors for pain.
Comparison with previous studies
In addition to the widely held belief that only a modest
association exists between radiographic severity and
pain symptoms, another difference compared with
previous studies is that we found joint space narrowing
to be more strongly associated than osteophytes with
knee pain.11 12 This finding was consistent irrespective
of which measure we used to assess knee pain. This
suggests that joint space narrowing grades adequately
reflect the underlying pathological changes occurring
in advanced stages of osteoarthritis. Previous studies
examining radiographic narrowing and its relation to
pain may have been limited by radiographic techniques that either were not standardised or did not optimally and reproducibly assess joint space narrowing
(such as full extension films). Given that cartilage is
aneural, the ability of joint space narrowing grade to
predict knee pain does not necessarily reflect solely
cartilage damage; it may also reflect the concomitant
change throughout the articular and extra-articular tissues. Furthermore, joint space narrowing is also a
reflection of meniscal pathology, including
extrusion.39 These various articular and peri-articular
tissues are best imaged with magnetic resonance imaging (MRI). The study design used here affords the
additional advantage of reducing the cost of MRI by
limiting readings to those knees that are discordant for
pain to study the association between structures visualised well on MRI and symptoms.
Clinical implications
The general belief is that if two factors do not co-occur
frequently, this reflects a weak association. Many people with radiographic knee osteoarthritis may not have
symptoms of knee pain. Conversely, those experiencing knee pain symptoms may not have radiographic
osteoarthritis. The lack of co-occurrence of knee pain
and radiographic knee osteoarthritis may suggest that
radiographic osteoarthritis has limited discriminating
potential for knee pain. It does not imply, however,
that the association between those two factors is
weak. When the aim of a study is to predict occurrence
page 6 of 7

of disease, investigators are interested in building a parsimonious model that will have maximal power in discriminating people with the outcome of interest from
those without such an outcome. In such circumstances,
the validity of the estimate of effect of each predictor
included in the model—for example, whether the
effect was confounded—is not the major concern.40
To our knowledge, few, if any, epidemiological studies
have attempted to overcome this problem.
What does this mean for the clinician? Just as knowing whether a patient has depressed mood does not
definitively allow one to determine whether that person has pain but does contribute to the understanding
of pain, knowing that a person has radiographic
changes of osteoarthritis may not allow one to accurately predict the presence of pain in that person but
does contribute to our understanding of pain in
osteoarthritis. Understanding the pathophysiology of
pain in osteoarthritis will ultimately lead to rational
therapeutic targets for this disease, which has minimal
treatment options.
Conclusions
In terms of tackling the conundrum of discordance
between structure and symptoms, this study has confirmed that a strong structure-symptom association
definitely exists in osteoarthritis of the knee. Our findings add credence to ongoing efforts to use MRI studies
to better understand underlying pathological structures that may be contributing to the pain of osteoarthritis. Thus, radiographic severity, as determined by
Kellgren and Lawrence grades and individual radiographic features, particularly joint space narrowing, is
a strong risk factor for the presence, consistency, and
severity of knee pain and accurately reflect the presence of painful pathology.
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