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Background. The presence of widespread pain is easily determined and is
known to increase the risk for persistent symptoms.

Objective. The study hypothesis was that people with no or minimal knee
osteoarthritis (OA) and high Western Ontario and McMaster Universities (WOMAC)
Pain Scale scores would be more likely than other subgroups to report widespread
pain.

Design. A cross-sectional design was used.

Methods. Data were obtained from the Multicenter Osteoarthritis Study, which
includes people with or at high risk for knee OA. The inclusion criteria were met by
755 people with unilateral knee pain and 851 people with bilateral knee pain.
Widespread pain was assessed with body diagrams, and radiographic Kellgren-
Lawrence grades were recorded for each knee. Knee pain during daily tasks was
quantified with WOMAC Pain Scale scores.

Results. Compared with people who had high levels of pain and knee OA, people
with a low level of pain and a high level of knee OA, and people with low levels of
pain and knee OA, a higher proportion of people with a high level of knee pain and
a low level of knee OA had widespread pain. This result was particularly true for
people with bilateral knee pain, for whom relative risk estimates ranged from 1.7
(95% confidence interval�1.2–2.4) to 2.3 (95% confidence interval�1.6–3.3).

Limitations. The cross-sectional design was a limitation.

Conclusions. People with either no or minimal knee OA and a high level of knee
pain during daily tasks are particularly likely to report widespread pain. This sub-
group is likely to be at risk for not responding to knee OA treatment that focuses only
on physical impairments. Assessment of widespread pain along with knee pain
intensity and OA status may assist physical therapists in identifying people who may
require additional treatment.
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Radiographic signs of arthritic
disease have long been known
to be imperfect indicators of

symptom status.1,2 Associations
between radiographic evidence of
knee osteoarthritis (OA) and knee
pain in groups of people also have
varied, ranging from weak3 to sub-
stantial,4 depending on the analytic
approach. However, no studies have
been found to indicate that radio-
graphic evidence, in isolation, was
diagnostic of symptomatic knee OA.

Because the clinical implications of
this discordance are substantial,5–7

efforts have been focused on deter-
mining why there is incongruence
between radiographic and symptom-
atic indicators of knee arthritis. In
particular, emphasis has been placed
on the roles of psychological stres-
sors, pain coping, and central and
peripheral pain processing con-
structs in explaining why symptoms
sometimes are inconsistent with
radiographic arthritis measures.8–11

Finan et al,10 for example, studied
associations between several quanti-
tative measures of abnormal central
pain processing (central sensitiza-
tion) and subgroups of patients with
knee pain and knee radiographic
findings that were either concordant
(eg, high level of knee pain and
extensive [high level of] radio-
graphic knee OA) or discordant (eg,
high level of knee pain and either
no or minimal [low level of] knee
OA) for knee pain and OA status.
Finan et al found that people with a
high level of pain and a low level
of knee OA had significantly higher
scores on 3 of 4 quantitative sensory
tests of central sensitization than
those with a low level of pain and a
high level of knee OA. Direct clinical
application of the work by Finan et al
is limited because procedures used
to quantify pain processing impair-
ments are not routinely used in
clinical practice and the effects of
unilateral versus bilateral knee pain
were not explored.

Recent additions to the physical ther-
apy literature place strong emphasis
on the identification of psychologi-
cally based prognostic factors associ-
ated with poor outcomes. Abnormal
pain coping, for example, has been
studied fairly extensively in the con-
text of physical therapy diagnosis
and treatment.12,13 Because physical
therapists frequently treat patients
with pain, research examining the
role of pain-related psychologically
based impairments seems prudent
for patients with a variety of pain
disorders and syndromes. Patients
who are middle aged or older and
have knee pain, with or without OA,
are among those most commonly
treated by physical therapists14 and
would appear to be at risk for
psychologically based pain-related
impairments.15

Widespread pain is an easily deter-
mined clinical finding that has been
attributed to a variety of etiological
factors, including abnormal periph-
eral pain processing, central pain

processing, or both, and a variety
of psychological factors.16–18 The
American College of Rheumatology
(ACR) defines widespread pain as
concurrent pain in the axial region,
above and below the waist, and pain
on the right and left sides of the
body.19 The ACR originally defined
widespread pain as a diagnostic cri-
terion for identifying people with
fibromyalgia, but widespread pain
also has been found in people with
OA and low back pain, among other
disorders.15 Several authors have
proposed theories to explain the link
among abnormal pain processing,
widespread pain, and rheumatic dis-
orders.16,17,20–24 Knee pain with or
without OA and simultaneously occur-
ring widespread pain are important
to identify early in the course of
care because patients with these
conditions are at increased risk for
fibromyalgia25 and may be less likely
to benefit from physical therapist–
delivered interventions designed to
target physical impairments.26–29 In
our experience, physical therapists

The Bottom Line

What do we already know about this topic?

People with widespread pain are at risk for poor outcomes. Identifying
the presence of widespread pain in people seeking physical therapy may
assist in establishing prognosis and in considering the use of psycholog-
ically based interventions.

What new information does this study offer?

This study found that middle-aged and older people with high levels of
knee pain, but either no or minimal knee osteoarthritis (OA), are at higher
risk for widespread pain than are people with more substantial knee OA
or low levels of knee pain. This finding is particularly true for people with
bilateral knee pain.

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

If you have widespread pain along with knee pain, especially if you have
pain in both knees, you should consider seeking out physical therapists
who have experience using pain coping treatment approaches.
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do not routinely assess for the pres-
ence of widespread pain, particu-
larly in people referred for treatment
of a specific body region, such as
the knee. Given that widespread
pain is associated with psychologi-
cally based impairments, abnormal
pain processing, and poor outcomes,
assessments for the presence of
widespread pain have potential for
providing clinically important infor-
mation during diagnostic workup
and treatment planning.

The purpose of our study was to
determine whether widespread pain
is more common in people with a
high level of knee pain during daily
tasks and no or minimal knee OA
than in people with a high level of
pain and a high level of knee OA,
people with a low level of pain and a
high level of knee OA, or people
with a low level of pain and a low
level of knee OA. We performed sep-
arate assessments for associations in
people with unilateral knee pain and
people with bilateral knee pain
because of a potentially greater influ-
ence of bilateral knee symptoms
on widespread pain frequency. We
hypothesized that people with a
high level of knee pain during daily
tasks and no or minimal knee OA,
either unilateral or bilateral, would
have higher rates of widespread pain
than those with the other combina-
tions of pain and OA listed above.
Given that the clinical assessment for
widespread pain is straightforward,
the findings could have important
clinical implications for identifying
people who have knee pain and
may be candidates for treatments
designed to reduce widespread pain
and associated psychologically based
impairments along with more tradi-
tional interventions directed toward
localized knee impairments.25

Method
Participants
Data for these analyses were
obtained from the Multicenter

Osteoarthritis Study, a multicenter
longitudinal cohort study of 3,026
community-dwelling adults who
either had or were at high risk of
developing symptomatic knee OA.30

People who were 50 to 79 years of
age were recruited from communi-
ties in or near Iowa City, Iowa, or
Birmingham, Alabama. Adults were
excluded if they screened positive
for rheumatoid arthritis; were diag-
nosed with ankylosing spondylitis,
psoriatic arthritis, or reactive arthri-
tis; were undergoing dialysis; had a
history of nonmelanoma cancer; had
a history of bilateral knee replace-
ment surgery; were unable to walk
without a walker or assistance from
another person; or were planning
to move from the area within the
next 3 years. Participants signed con-
sent forms approved by the institu-
tional review boards at the Univer-
sity of Iowa and the University of
Alabama, Birmingham.

At the baseline session, we selected
participants who reported pain scores
of 20 or higher in 1 or both knees on
a visual analog scale from 0 to 100
to indicate their average pain over
the previous 30 days. We chose this
criterion to create a sample of par-
ticipants whose average pain and
self-reported functional deficits were
similar to those expected for people
seeking medical care for their knee
pain.31

Variables of Interest
To quantify knee pain during daily
tasks, we used the Western Ontario
and McMaster Universities (WOMAC)
Pain Scale, which ranges from 0 (no
function-related pain) to 20 (severe
function-related pain).32 The WOMAC
Pain Scale, which also was used by
Finan et al,10 was designed to cap-
ture perceptions of pain associated
with daily life activities, such as fall-
ing asleep, walking, and climbing
stairs.32,33 Substantial evidence exists
to support the reliability and validity
of the WOMAC Pain Scale.34 For par-

ticipants classified as having unilat-
eral knee pain, we used the WOMAC
Pain Scale score for the involved
knee. For participants with bilateral
knee pain, we used the sum of the
WOMAC Pain Scale scores for both
knees. To divide the participant
groups into those with high levels
of knee pain and those with low lev-
els of knee pain, we used median
splits.10

All participants underwent bilateral
flexed weight-bearing posteroante-
rior radiographic knee evaluations
with standardized procedures.30 Two
experienced radiographic assessors
who were unaware of the clinical
data graded the tibiofemoral joints
using Kellgren-Lawrence (KL)
grades.35 A grade of 0 was normal; 1
indicated doubtful narrowing of the
joint space and possible osteophytic
lipping; 2 indicated definite osteo-
phytes and possible narrowing of the
joint space; 3 indicated definite nar-
rowing of the joint space, some scle-
rosis, and possible deformity of bone
ends; and 4 indicated large osteo-
phytes, marked narrowing of joint
space, severe sclerosis, and definite
deformity of bone ends. Disagree-
ments between the readers were
adjudicated by a third reader to
reach a consensus.

Much like Finan et al,10 we catego-
rized participants’ knees as either
having no or mild knee OA (KL grade
of �2) or having moderate to severe
knee OA (KL grade of �3). For par-
ticipants with unilateral knee pain,
we used the KL grade for the
involved knee. We grouped partici-
pants with bilateral knee pain into
the following categories: a KL grade
of �2 for both knees or a KL grade of
�3 for at least 1 knee. We chose this
approach because KL grades of �2
reflect no joint space narrowing,
whereas KL grades of �3 indicate
definite joint space narrowing and
a much higher likelihood of
OA-related pain.4
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The presence of widespread pain
was determined with the ACR crite-
rion, which requires pain to be
reported on the left side and the
right side of the body, pain above the
waist, and pain below the waist.19

Participants were asked to mark the
painful joints on a specially designed
body diagram in response to the fol-
lowing instruction: “Please fill in the
bubbles in the pictures below to
show which joints (or body regions)
have had pain, aching, or stiffness on
most days in the past 30 days.” Bub-
ble symbols were placed on the hips,
knees, ankles, wrists, elbows, shoul-
ders, hands, fingers, upper middle
back, lower back, and the neck.
Widespread pain was classified as
either present or absent, depending
on whether participants met the
ACR criterion. For a sensitivity anal-
ysis, we also classified widespread
pain as present if a participant filled
in bubbles on the body diagram indi-
cating pain in at least 1 joint region
of all 4 limbs in addition to spinal
pain.

Covariates were age; sex; comorbid-
ity, as measured with a validated self-
report scale36; depression, as mea-
sured with the validated Center for
Epidemiological Studies Depression
Scale37,38; race (white, black or Afri-
can American, or other); and body
mass index. The modified Charlson
Comorbidity Index is a validated
questionnaire that asks people a
series of questions regarding the
presence and impact of diseases
such as heart attack, diabetes, and
cancer.36 These covariates were cho-
sen because they have been shown
to be related to knee OA incidence
or progression in people with knee
pain and arthritis.39–43 Patello-
femoral joint OA status also was
included as a covariate and was
assessed with lateral radiographs.
Radiographic data were categorized
as either patellofemoral OA present
(ie, a definite osteophyte or likely
joint space narrowing, as indicated

Table 1.
Characteristics of Participants With Unilateral Versus Bilateral Knee Paina

Characteristic

Participants With
Unilateral Knee Pain

(n�755)

Participants With
Bilateral Knee Pain

(n�851)

Men 302 (40) 257 (30.2)

Age (y)b 62.7 (8.1) [50–79] 62.7 (8.3) [50–79]

Race

White 627 (83.0) 622 (73.1)

Black or African American 120 (15.9) 214 (25.1)

Other 8 (1.1) 15 (1.8)

Body mass index (kg/m2)b 30.9 (6.1) [16.7–55.8] 32.5 (6.7) [18.8–71.9]

Depressive symptomsb 7.8 (7.3) [0–42] 10.8 (9.5) [0–58]

Comorbidityb 0.6 (0.9) [0–5] 0.7 (1.2) [0–8]

WOMAC Pain Scale scoreb,c 6.5 (3.2) [0–18] 13.8 (6.5) [0–40]

Kellgren-Lawrence graded

Ipsilateral knee

0 204 (27.5) 249 (29.8)

1 115 (15.5) 140 (16.8)

2 114 (15.4) 128 (15.3)

3 176 (23.7) 212 (25.4)

4 133 (17.9) 106 (12.7)

Contralateral knee

0 305 (41.3) 248 (29.7)

1 181 (24.5) 144 (17.3)

2 107 (14.5) 127 (15.2)

3 124 (16.8) 185 (22.2)

4 21 (2.8) 130 (15.6)

Patellofemoral osteoarthritis 172 (25.7) 246 (34.5)

Symptomatic body region

Shoulder 272 (38.2) 412 (49.1)

Elbow, wrist, or hand 443 (62.2) 617 (73.5)

Hip 296 (41.6) 433 (51.6)

Ankle or foot 385 (54.1) 553 (66.1)

Back or neck 566 (79.5) 689 (82.1)

ACR-defined widespread pain (yes) 411 (54.4) 605 (71.1)

Sensitivity analysis–defined widespread
pain (yes)

132 (17.6) 294 (34.7)

a Data are reported as number (percentage) of participants unless otherwise indicated. Some
percentage calculations are based on slightly smaller sample sizes due to missing data. ACR�American
College of Rheumatology.
b Data are reported as mean (SD) [range].
c For people with bilateral knee pain, the Western Ontario and McMaster Universities (WOMAC) Pain
Scale score is the sum of the WOMAC Pain Scale scores for both knees.
d For people with bilateral knee pain, the ipsilateral knee Kellgren-Lawrence grade is for the right knee,
and the contralateral knee grade is for the left knee.
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by a KL grade of �1, plus any osteo-
phyte, sclerosis, or cyst in the patel-
lofemoral joint) or OA absent.

Analytic Approach
We calculated descriptive statistics
for participants with unilateral knee
pain and participants with bilateral
knee pain (Tab. 1). Our primary anal-
ysis addressed the extent to which
widespread pain was associated with
an increased risk of being a member
of the subgroup of participants with
a high level of pain and a low KL
grade (high pain/low KL subgroup).
Specifically, we considered wide-
spread pain to be the exposure vari-
able in logistic regression models
and subgroup membership to be the
response variable. Using the ACR
classification of widespread pain and
the unilateral knee pain analysis as
an example, we calculated odds
ratios (ORs) that compared the high
pain/low KL subgroup to each of the
other 3 subgroups (ie, participants
with a high level of pain and a high
KL grade [high pain/high KL sub-
group], participants with a low level
of pain and a high KL grade [low
pain/high KL subgroup], and partic-
ipants with a low level of pain and a
low KL grade [low pain/low KL sub-
group]). Given that 3 comparisons
were performed, we considered an
effect to be statistically significant if
the P value was less than .017.

In addition, we performed a logistic
regression analysis in which we
adjusted for the covariates of age,
sex, race, body mass index, depres-
sive symptoms, comorbidity, and
patellofemoral joint involvement.
We chose logistic regression as our
primary analytic approach because it
allows for an adjustment of covari-
ates. However, ORs overestimate rel-
ative risk as the prevalence of the
outcome of interest increases. For
this reason, we also calculated rela-
tive risk.

We repeated this analytic approach
for participants with bilateral involve-
ment and as part of a sensitivity anal-
ysis in which the widespread pain
standard requiring pain in at least 1
joint region of all 4 limbs in addition
to spinal pain was applied.

Analyses were performed with
STATA version 12.1 (StataCorp, Col-
lege Station, Texas).

Role of the Funding Source
The Multicenter Osteoarthritis Study
(MOST) comprises 4 cooperative
grants (Felson–AG18820, Torner–
AG18832, Lewis–AG18947, and
Nevitt–AG19069) funded by the
National Institutes of Health, a
branch of the US Department of
Health and Human Services, and is
conducted by MOST study investi-
gators. This article was prepared
with MOST data but does not neces-
sarily reflect the opinions or views of
MOST study investigators. The fund-
ing source played no role in the
design or conduct of the current
study.

Results
Our sample comprised 755 partici-
pants with unilateral knee pain and
851 participants with bilateral knee
pain. Participants with bilateral knee
pain were more commonly women
and African American, had a higher
body mass index, and had a higher
level of depressive symptoms than
participants with unilateral knee
pain. Participants with bilateral knee
pain also more frequently reported
widespread pain on the basis of both
the ACR criterion and the alternative
definition of widespread pain (sensi-
tivity analysis) (Tab. 1).

Participants With Unilateral
Knee Pain
For participants with unilateral knee
pain, the prevalence of widespread
pain, as determined with the ACR
criterion, was 54% (95% confidence
interval�51%–58%); the prevalence

of widespread pain, as determined
with the more stringent sensitivity
analysis criterion, was 17%. When
we applied the ACR criterion to par-
ticipants with unilateral knee pain,
we found a significantly greater risk
of participants with widespread pain
being members of the high pain/low
KL subgroup than of the low pain/
high KL subgroup (Tab. 2). The
adjusted OR was 1.9 (P�.015).

The sensitivity analysis for partici-
pants with unilateral knee pain pro-
vided a similar pattern of findings
(for the high pain/low KL subgroup
compared with the low pain/high
KL subgroup: unadjusted OR�2.4,
P�.006; adjusted OR�2.3, P�.014)
(data not shown).

For all analyses, relative risk esti-
mates were lower than their respec-
tive ORs, but statistical significance
was maintained only for the compar-
ison of the high pain/low KL sub-
group with the low pain/high KL
subgroup. The more conservative
relative risk estimate indicated that
participants in the high pain/low
KL subgroup were, on average, 40%
more likely to have widespread pain
than participants in the low pain/
high KL subgroup. The relative risk
estimates for the other 2 subgroup
comparisons were not significantly
different from 1, that is, no increased
risk of widespread pain for partici-
pants with unilateral knee pain
(Tab. 2).

Participants With Bilateral
Knee Pain
For participants with bilateral knee
pain, the prevalence of widespread
pain, as determined with the ACR
criterion, was 71% (95% confidence
interval�68%–74%); the prevalence
of widespread pain, as determined
with the more stringent sensitivity
analysis criterion, was 34%. For par-
ticipants with bilateral knee pain,
there was a significantly greater risk
of participants with widespread pain
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being members of the high pain/low
KL subgroup than of the other 3 sub-
groups (Tab. 3). This finding was
consistent for both unadjusted and
adjusted analyses. For example, the
adjusted analysis indicated that par-
ticipants with widespread pain had
a greater risk of being members of
the high pain/low KL subgroup than
of the low pain/high KL subgroup
(OR�2.9, P�.008), low pain/low
KL subgroup (OR�2.1, P�.001), or
high pain/high KL subgroup (OR�
1.6, P�.018).

The sensitivity analysis for people
with bilateral knee pain provided
a similar pattern of findings, and all
comparisons with the high pain/low
KL subgroup were statistically signif-
icant (P�.017) (data not shown).

The relative risk estimates for all
3 subgroup comparisons indicated
that participants in the high pain/
low KL subgroup were, on average,
70% to 130% more likely to have
widespread pain than those in the
other 3 subgroups (Tab. 3).

Discussion
The purpose of the present study
was to determine whether partici-
pants in subgroups defined by
WOMAC Pain Scale knee pain ratings
and radiographic determinations
of knee OA severity would show
hypothesized patterns of prevalence
of widespread pain. Subgroups of
participants with high WOMAC Pain
Scale ratings for knee pain with activ-
ity and low KL grades were signifi-
cantly more likely to have wide-
spread pain than other subgroups,
particularly in comparisons of partic-
ipants with bilateral knee pain. Our
interpretation of this finding is that
people who have discordant pain
and knee OA measures, such that
they have a high level of pain and no
or minimal knee OA, are the most
likely to report widespread pain.
Although the results were consistent
for participants with either unilateral

or bilateral knee pain, the presence
of bilateral pain produced a larger
and more consistent effect in the
subgroups. This finding was consis-
tent for both the ACR definition of
widespread pain and the more rigor-

ous sensitivity analysis criterion of
pain reported in all 4 limbs in addi-
tion to spinal pain.

The clinical implications of these
findings are potentially substantial.

Table 2.
Unilateral Knee Pain Unadjusted and Adjusted Odds Ratios for Associations With
Widespread Paina

Group Comparison
Risk Estimate

(95% CI)

High pain/low KL and low pain/high KL

Univariate (RR) 1.4 (1.1–1.8)

Univariate (OR) 2.1 (1.3–3.2)

Multivariable (OR)b 1.9 (1.1–3.3)

High pain/low KL and high pain/high KL

Univariate (RR) 1.1 (0.9–1.4)

Univariate (OR) 1.3 (0.8–2.0)

Multivariable (OR) 1.4 (0.8–2.4)

High pain/low KL and low pain/low KL

Univariate (RR) 1.1 (0.9–1.5)

Univariate (OR) 1.2 (0.8–1.8)

Multivariable (OR) 1.3 (0.8–2.0)

a CI�confidence interval, KL�Kellgren-Lawrence grade for knee osteoarthritis, RR�relative risk,
OR�odds ratio.
b These estimates were adjusted for age, sex, race, body mass index, depressive symptoms,
comorbidity, and patellofemoral involvement.

Table 3.
Bilateral Knee Pain Unadjusted and Adjusted Odds Ratios for Associations With
Widespread Paina

Group Comparison
Risk Estimate

(95% CI)

High pain/low KL and low pain/high KL

Univariate (RR) 2.3 (1.6–3.3)

Univariate (OR) 4.3 (2.5–7.3)

Multivariable (OR)b 2.9 (1.5–5.3)

High pain/low KL and high pain/high KL

Univariate (RR) 1.7 (1.2–2.4)

Univariate (OR) 2.2 (1.3–3.7)

Multivariable (OR) 1.6 (0.9–2.8)

High pain/low KL and low pain/low KL

Univariate (RR) 1.8 (1.2–2.6)

Univariate (OR) 2.4 (1.4–3.9)

Multivariable (OR) 2.1 (1.2–3.8)

a CI�confidence interval, KL�Kellgren-Lawrence grade for knee osteoarthritis, RR�relative risk,
OR�odds ratio.
b These estimates were adjusted for age, sex, race, body mass index, depressive symptoms,
comorbidity, and patellofemoral involvement.
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Clinicians should be vigilant when
performing assessments for the pres-
ence of widespread pain, particu-
larly when patients report bilateral
knee pain. Interventions typically
focused only on knee joint structures
may be less effective for people with
widespread pain in addition to knee
pain.26–28 People with minimal knee
OA and a high level of knee pain
during daily tasks appear to be at
particularly high risk for likely causes
of widespread pain, such as abnor-
mal pain processing and psychologi-
cally related factors. Assessments of
widespread pain may aid in identify-
ing patients who have OA and may
benefit from psychologically based
interventions as well as those who
may be relatively unresponsive to
knee-focused interventions, includ-
ing surgery.5,6 Some patients may
respond to interventions designed to
address pain-related physical impair-
ments in other body regions. Clini-
cians should consider using our cut-
points when considering the risk of
widespread pain in their patients. A
low level of knee pain was consid-
ered to be present when WOMAC
Pain Scale scores were �6 in partic-
ipants with unilateral knee problems
and �13 (WOMAC Pain Scale scores
for both knees combined) in partic-
ipants with bilateral knee pain. Splits
for KL grades were �2 for a low KL
grade and 3 or 4 for a high KL grade
in the tibiofemoral joints.

The overall prevalence of ACR-
defined widespread pain in the pres-
ent study was 63.7%—much higher
than the 12.5% population-based
estimate for people 50 years of age
or older.44 Schiphof et al29 reported a
lower prevalence—8.7% to 16.9%—in
people with knee OA of various KL
grades, but many people in the sam-
ple had either no pain or no knee
OA. In addition, the fact that the par-
ticipants were asked only 2 ques-
tions regarding pain sites may have
led to underreporting of pain in
other locations. We suspect that the

present study revealed a higher prev-
alence of widespread pain than pre-
vious reports because we included
only people who had pain with a
rating of 2 or higher on a verbal pain
rating scale from 0 to 10 and because
the determination of pain in other
locations required people to focus
specifically on all major joint regions
by using a body diagram when doc-
umenting the presence of pain; this
approach likely enhanced complete
reporting.

The results of the present study are
consistent with those of Finan et al10

to the extent that widespread pain
was found to be associated with KL
and pain subgroups in strikingly sim-
ilar patterns. For example, compared
with the subgroups with low levels
of pain, the subgroups with high
levels of pain generally had higher
(worse) quantitative sensory test
scores (in the study by Finan et al)
or a greater proportion with wide-
spread pain (in the present study).

Patients in the study by Finan et al10

were initially recruited for a study
designed to assess the effects of
psychosocially based treatments for
pain and insomnia. A total of 76%
of patients were reported to have a
diagnosis of insomnia. The Multi-
center Osteoarthritis Study, the par-
ent study for our participants, was
not designed specifically to study
insomnia, but a substantial propor-
tion of the participants reported
some level of sleep disturbance. One
item on the Center for Epidemio-
logic Studies–Depression measure38

is worded as follows: “My sleep was
restless.” A total of 72.3% of the par-
ticipants in the present study
reported having at least 1 or 2 nights
of restless sleep in the preceding
week. Although the Multicenter
Osteoarthritis Study did not docu-
ment whether people were diag-
nosed with insomnia, sleep prob-
lems were common; this finding is

typical in studies of people with
OA.45

Widespread pain has been studied
from a variety of perspectives. For
example, a genetic predisposition
for chronic widespread pain was
recently reported.46 Widespread
pain has been shown to be predic-
tive of declines in walking speed47

and of the presence of consistent
versus inconsistent knee pain.48

Jinks et al49 found that widespread
pain predicted the onset of mild and
severe knee pain in a population-
based sample of people more than
50 years of age. For a variety of rea-
sons, it appears that physical thera-
pists should determine the wide-
spread pain status of patients who
are middle aged or older and are
being seen for knee pain.

Perhaps the most important limita-
tion of the present study was its
cross-sectional nature. The present
study did not provide direct evi-
dence of the prognostic importance
of widespread pain, although a sub-
stantial body of literature on a variety
of disorders exists to support this
inference.26,28,49 Future work should
examine the potential prognostic sig-
nificance of measures of widespread
pain to determine whether interven-
tions designed to reduce widespread
pain have the potential to reduce
chronicity and enhance functional
status in patients with widespread
pain and knee OA. In addition,
we dichotomized our WOMAC Pain
Scale knee pain and OA measures
for the purposes of subgrouping
participants. Although we contend
that these subgroups have potential
clinical utility (ie, in our experience,
physical therapists sometimes sub-
group patients on the basis of high or
low levels of pain or disease status),
some information is lost when mea-
sures are converted from quantita-
tive to dichotomous. In our view, we
improved the clinical interpretation
of findings using this approach, but
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we likely also lost some information
and statistical power.

Conclusion
The subgroup of participants with
high WOMAC Pain Scale knee pain
scores and no or minimal knee OA
had the highest prevalence of partic-
ipants with widespread pain. The
findings were similar for participants
with either unilateral or bilateral
knee pain, but the findings for bilat-
eral knee pain were more robust.
The evidence suggested that wide-
spread pain should be considered
part of the clinical examination of
people who are middle aged or older
and have knee pain. People with
high WOMAC Pain Scale knee pain
scores, no or minimal OA, and wide-
spread pain represent a specific sub-
group of people who are at risk for
persistent symptoms and who may
benefit from psychologically based
interventions designed to reduce
or eliminate widespread pain. For
some people, interventions directed
toward pain-related physical impair-
ments in other body regions also
may be effective. Research is needed
to explore the role of psychologi-
cally based interventions for people
with knee pain and widespread pain.
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