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Abstract The authors aimed to test potential relations be-
tween osteoarthritis (OA) features, disability and health-
related quality of life (HR-QoL) at different body locations.
Outpatients consulting for pain associated to self-reported OA
at varied healthcare settings were evaluated in a 3-month ob-
servational non-controlled follow-up study. Socio-demo-
graphic/anthropometric and medical data were collected at
three time points. Lequesne’s indices, quick-disabilities of
arm, shoulder and hand (DASH) and Oswestry questionnaires
provided measures of physical function and disability. HR-
QoL measures were obtained with EuroQol-5 Dimensions.
Multivariate analyses were used to evaluate the differences
of pain severity across body regions and the correlates of
disability and HR-QoL. Six thousand patients were evaluated.
Pain lasted 2 years or more in 3995 patients. The mean pain
severity at baseline was moderate (6.4 points). On average,
patients had pain in 1.9 joints/areas. The pain was more severe
when OA involved the spine or all body regions. Pain severity
explained much of the variance in disability and HR-QoL; this
association was less relevant in patients with OA in the upper
limbs. There were considerable improvements at follow up.
Pain severity improved as did disability, which showed

particularly strong associations with HR-QoL improvements.
Pain severity is associated with functional limitations, disabil-
ity and poor HR-QoL in patients with self-reported OA.
Functional limitations might have particular relevance when
OA affects the upper limbs. Improvements are feasible in
many patients who consult because of their pain.
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Introduction

Traditionally, musculoskeletal conditions have received less
epidemiologic attention than have other chronic diseases be-
cause they are non-fatal. Recently, this notion has begun to
change, in part because musculoskeletal conditions—and os-
teoarthritis (OA) in particular—are long-lasting, highly prev-
alent and disabling [1, 2]. It has been suggested that in general,
the disability associated with potentially fatal conditions (such
as ischemic heart disease, diabetes mellitus or cancer) is de-
creasing, while the disability associated with OA or other
musculoskeletal conditions is increasing [3]. According to
the Global Burden of Disease study 2010, hip or knee OA is
one of the leading causes of global disability [4] and low-back
pain was shown to cause more years lived with disability than
do any other condition [5]. Furthermore, OA [6] and other
musculoskeletal disorders [7] have also been shown to be
associated with increased mortality.

Pain and disability are considered to be the most important
domains in order to assess the health impact on individuals
with OA [4, 7]. Chronic joint pain can produce fatigue and
disability and reduce the health-related quality of life (HR-
QoL) of patients with OA [8, 9]. Because OA pain is chronic,
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it has profound effects on physical and psychological func-
tioning. Cognitive, psychosocial factors and coping strategies
are major determinants of functional outcomes in patients with
chronic pain [10, 11]. Current measures of HR-QoL that pro-
vide a comprehensive, multidimensional subjective evalua-
tion of patients’ perspective of their health status constitute a
good complement to functional measures for assessing the
burden associated with chronic OA pain [12].

Many cross-sectional and some longitudinal studies have
evaluated how chronic OA pain associates with physical func-
tion limitations and disability. However, most studies of OA
pain and disability have focused mainly on specific condi-
tions, particularly knee and hip OA [13], and they neither
provide an overall view of OA nor permit comparisons be-
tween different OA locations. The current conceptual view of
OA is that of an aggregate of related conditions that share a
common pathology resulting from a reaction of synovial joints
to injury, but with varying clinical manifestations, chiefly
pain, joint stiffness, loss of function and outcomes [7]. There
is great variability in the importance of risk factors, clinical
presentation and outcomes both between patients and at dif-
ferent joint sites [2]; yet, to the knowledge of authors, no
adequately powered study has compared the burden of OA
between body regions to date.

The use of self-reported OA can be a less costly but suitable
alternative to clinical or radiographic OA to evaluate OA out-
comes in large community and epidemiologic studies [14]. In
this study, the authors recruited patients based on their pain
and self-reported OA, but a set of objective criteria was used
to increase the certainty that the most likely cause of pain was
OA. The primary aim was to test potential relationships of
patients and OA features such as age, gender, comorbidities,
site of OA, time since pain onset, pain severity and interfer-
ence with disability and HR-QoL in patients suffering pain
associated with OA at any location. Secondarily, pain severity
was compared across different OA locations. For these pur-
poses, a large sample of patients with painful OA in the spine
or the extremities was recruited from outpatient facilities in a
variety of medical specialties.

Materials and methods

Design and patients

This was a non-controlled observational follow-up study. The
source population consisted of all individuals consulting for
chronic (three or more months since onset) moderate to severe
pain (≥4 on a 0–10 numerical rating scale on pain severity) of
probable osteoarthritic origin at outpatient facilities in Spain.
The study period spanned from January to August 2013. An
invitation to participate was sent to a convenience sample of
specialists from pain clinics, anaesthesiology, orthopaedic

surgery, rehabilitation, rheumatology, neurology, neurosur-
gery, internal medicine, geriatrics or primary care settings to
cover as much of the medical settings that provide care for OA
as possible. They were instructed to systematically propose
participation to consecutive eligible patients (see below).

To qualify as osteoarthritic, pain had to be non-traumatic,
affect either hands, elbows, shoulders, hips, knees, feet or
spine, it also had to be persistent, worsen with use and for
non-spinal pain, be accompanied by transient (≤30min)morn-
ing stiffness or stiffness after prolonged rest. Spinal conditions
of infectious, metabolic or neoplastic origin were discarded.
The presence of crepitus, bone swelling or radiological anom-
alies was not required, yet patients had to report an OA diag-
nosis in the past. Another requirement was that the current
encounter was the first time the patient approached the inves-
tigator’s desk, and the reason had to be osteoarthritic pain.
Patients with any surgery scheduled within the next 3 months
were excluded.

Assessments and procedures

Sociodemographic and anthropometric data, including gen-
der, age, weight, height, nationality and professional status
was collected. The referring physician, the treating physician,
level of physical activity (none/light/moderate/vigorous),
smoking status and the presence of some common chronic
medical comorbidities (hypertension, cardiovascular condi-
tions, diabetes mellitus, depression/anxiety, hyperthyroidism,
hypothyroidism, respiratory diseases, prostatic conditions, os-
teoporosis, other) were also recorded. Clinical data
pertaining to OA included the age band at diagnosis
(<45 years, 45–54 years, 55–64 years, 65–74 years
and >75 years), the time since pain onset, the region
of the body affected (upper limbs, lower limbs, spine), the
joint(s) with the most severe pain (by questioning patients)
and, based on filed medical data, the OA aetiology (primary/
idiopathic or secondary).

Validated clinical tools were used to obtain measures of
pain severity and interference, physical function, OA-related
disability and HR-QoL during face-to-face interviews. The
Brief Pain Inventory (BPI) [15], which has been validated in
non-cancer patients in Spain [16], was used to obtain mea-
sures of pain severity and interference with daily activities.
HR-QoL measures were obtained with the EuroQol-5
Dimensions (EQ-5D) with three levels of response [17, 18],
a generic, multi-attribute and preference-based instrument. It
provides one measure based on relative utility weights, [19]
regarded here as the EQ-5D index, and one global measure of
well-being elicited directly from the patient over a visual an-
alogue scale (VAS). OA-specific instruments for measuring
physical function and disability (understood as the ability to
perform certain tasks and roles) were used as well. These
included the abridged version of the Disabilities of Arm,
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Shoulder and Hand (quick-DASH) [20], the algo-
functional Lequesne’s Indices [21, 22] and the
Oswestry Disability Questionnaire [23] (version 2.0, re-
placing miles with kilometres), which were administered
to patients with OA in the upper limbs, lower limbs and
spine, respectively.

Patients were assessed again 1 and 3 months after the
initial visit. The BPI, EQ-5D and the OA-specific tools
for measuring functioning and disability were adminis-
tered again, together with scales reporting patients’ sat-
isfaction and expectations. These assessments were
made during routine follow-up clinical visits. Thus, a
low drop-out rate was expected.

Analysis of data

All analyses were done over available data; missing data were
not imputed. Descriptive methods were used to summarize all
data. Three non-mutually exclusive subgroups were defined,
comprising patients who had at least one painful joint in any of
the following major body regions: upper limbs, lower limbs
and spine. Because each of these subgroups had a specific
score on disability, separate descriptions and inferences were
done for each of them. To assess whether pain severity was
different across body regions or whether it varied depending
on the number of symptomatic regions, the scores of pain
severity were regressed linearly over weighted effect-coded
variables that indicated the region or regions affected.
Hierarchical linear regression was used to evaluate the
contribution of pain severity to disability and that of
pain severity and disability to HR-QoL measures. In
each model, pain severity was entered after socio-
demographic and anthropometric data (age, sex and
body mass index) and clinical data (time since pain
onset, number of joints/areas affected and the number
of comorbid medical conditions). For HR-QoL, disabil-
ity was entered also as a control variable after pain
severity. HR-QoL at Month 3 was also evaluated with
analogous models replacing the initial status of pain
severity and disability for their changes from baseline.
To check whether using non-mutually exclusive sub-
groups in the analyses blurred the results, sensitivity
analyses were performed after excluding patients who
had pain in more than one major body region
(n= 1829).

The size of the sample was not formally calculated. It was
anticipated that many patients would be available. The recruit-
ment target was arbitrarily set at 6000 patients. This target was
intentionally high to ensure representation of many OA loca-
tions and facilitate the participation of many specialists.

All analyses were done with the statistical package SPSS
version 17.

Results

Disposition and characteristics of patients

A total of 352 specialists provided data from 6003 patients.
The first patient was recruited on 2 January 2013 and the last
follow-up visit took place on 28 November 2013. Three were
excluded because their pain intensity score at baseline was <4;
thus, 6000were used in the analyses. Of these, 5807 and 5645,
respectively, came for the follow-up assessments 1 and
3 months after the initial visit. Patients were referred mostly
from the primary care setting (3194, 53.2 %) but received
more specialized care in this study since only 852 (14.2 %)
received the study evaluations by primary care physicians.
Other specialists involved in the study were orthopaedic
surgeons/traumatologists (1599 patients, 26.7 %), pain clini-
cians (1401, 23.4 %), rehabilitators (725, 12.1 %), rheumatol-
ogists (553, 9.2 %), geriatricians (176, 2.9 %) and internists
(49, 0.8 %). The specialty of the investigator was not reported
for the remaining 645 patients.

The patients’ characteristics are summarised on Table 1.
Two-thirds (4000 patients) were women. The mean (standard
deviation, SD) age was 66.3 (11.8) years. Most patients were
retired and did not perform regular physical activity. More
than four-fifths (81.9 %) had at least one chronic medical
condition comorbid with OA, chiefly hypertension (55.7 %),
depression or anxiety (24.9 %), diabetes (20.1 %), prostatic
disorders (18.5 % of men) and cardiovascular disorders
(17.8 %). Patients (4171) (69.5 %) had pain in only one of
the three major body regions; 1230 (20.5 %) had pain in two
regions, mostly the spine and lower limbs and 599 (10.0 %) in
all three.

Features of osteoarthritis, pain and differences
across body regions

OA was diagnosed between 55 and 74 years of age in most
patients (55–64 1992 patients, 33.2 %; 65–74 1725, 28.8 %).
The time since pain onset was longer than 2 years in two thirds
of patients; it lasted for 5 years or longer in more than one
third. The most severe osteoarthritic pain was in the lumbosa-
cral spine in 2229 patients (37.2 %), the knees in 1623
(27.1 %), the hips in 732 (12.2 %), the shoulders in 480
(8.0 %) and the cervical spine in 452 (7.5 %). Other joint sites
(hands, dorsal spine, feet, sacroiliac joints and elbows) were
noted in less than 5% of patients. Patients (3401) (56.7%) had
pain in a single joint/area, 1084 (18.1 %) in two, 759 (12.7 %)
in three and 375 (6.3 %) in four; 381 (6.4 %) had pain in five
or more joints/areas. On average, patients had pain in 1.9
joints/areas. The time since pain onset was slightly shorter
among patients who had OA in the upper limbs than in the
other groups (Table 1). The pain at its worst in the last 24 h
was on average within the severe range (mean 7.7 over 10),
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Table 1 Patients’ characteristics at baseline

All (N= 6000) Upper limbs (N= 1450)a Lower limbs (N = 3255)a Spine (N= 3723)a

Gender (proportion of females) [n (%)] 4000 (66.7) 1082 (74.6) 2190 (67.3) 2608 (70.1)

Age (years) [mean (SD)] (n available = 5997) 66.3 (11.8) 66.2 (11.3) 68.1 (11.0) 66.3 (12.1)

BMI (kg/m2) [mean (SD)] (n available = 5985) 28.2 (4.3) 28.0 (4.3) 28.8 (4.2) 28.2 (4.4)

Regular physical activity: (n available = 6000)

None/sedentary [n (%)] 2738 (45.6) 612 (42.2) 1550 (47.6) 1752 (47.1)

Light (<50 min/week) [n (%)] 2478 (41.3) 624 (43.0) 1363 (41.9) 1505 (40.4)

Moderate (50 to 150 min/week) [n (%)] 736 (12.3) 200 (13.8) 319 (9.8) 444 (11.9)

Vigorous (>150 min/week) [n (%)] 48 (0.8) 14 (1.0) 23 (0.7) 22 (0.6)

No. of chronic comorbid medical conditions
[mean (SD)]:

1.7 (1.3) 1.9 (1.4) 1.9 (1.4) 1.9 (1.3)

Time since pain onset:b (n available = 6000)

≥3 but <12 months [n (%)] 931 (15.5) 242 (16.7) 381 (11.7) 504 (13.5)

≥12 but <24 months [n (%)] 1074 (17.9) 243 (16.8) 533 (16.4) 605 (16.3)

≥2 but <5 years [n (%)] 1693 (28.2) 375 (25.9) 923 (28.4) 1017 (27.3)

≥5 years [n (%)] 2302 (38.4) 590 (40.7) 1418 (43.6) 1597 (42.9)

Pain severity:c (n available = 6000)

Worst pain in the last 24 h [mean (SD)] 7.7 (1.3) 7.8 (1.3) 7.6 (1.3) 7.8 (1.3)

Least pain in the last 24 h [mean (SD)] 4.8 (2.1) 4.8 (2.1) 4.7 (2.1) 4.9 (2.1)

Average pain [mean (SD)] 6.4 (1.4) 6.4 (1.4) 6.3 (1.4) 6.5 (1.4)

Pain right now [mean (SD)] 6.3 (1.9) 6.3 (1.8) 6.2 (1.8) 6.4 (1.9)

Pain interferenced (n available = 6000) 5.8 (1.6) 5.6 (1.7) 5.9 (1.5) 6.0 (1.6)

Quick-DASH total score [mean (SD)]e

(n available = 691)
60.0 (16.2) 60.0 (16.2) 63.1 (16.3)l 63.7 (15.1)n

Lequesne’s index:f

Hip OA [mean (SD)] (n available = 732) 15.0 (4.1) 15.8 (3.7)j 15.0 (4.1) 15.8 (3.8)o

Knee OA [mean (SD)] (n available = 1712) 14.3 (4.0) 14.9 (4.0)j 14.3 (4.0) 15.2 (3.7)o

All [mean (SD)] (n available = 2444)g 14.5 (4.0) 15.1 (4.0)j 14.5 (4.0) 15.4 (3.7)o

Oswestry total score [mean (SD)]e

(n available = 2866)
49.2 (18.5) 47.9 (17.4)k 51.5 (17.6)m 49.2 (18.5)

Quality of life: (n available = 6000)

EQ-5D index score [mean (SD)]h 0.39 (0.22) 0.39 (0.22) 0.38 (0.22) 0.37 (0.22)

EQ-5D VAS score [mean (SD)]i 44.3 (20.8) 44.7 (20.7) 44.8 (20.5) 43.2 (20.9)

BPI Brief Pain Inventory, EQ-5D EuroQol-5 Dimensions, OA osteoarthritis, SD standard deviation, VAS visual analogue scale
a Some patients had more than one major body region (upper limbs, lower limbs, spine) affected (non-mutually excluding categories)
b Time since the onset of pain symptoms to the inclusion in the study
c Taken from the items included in the pain severity domain of the BPI. Range 0 to 10
d Calculated as the average of the scores of the seven items included in the pain interference domain of the BPI. Range 0 to 10
e Range 0 to 100, with 100 indicating the worst status
f Range 0 to 24, with 24 indicating the worst status
g In patients with hip and knee OA, the average of both indices (when available) was calculated
h Range −0.08 to 1
i Range 0 to 100, with 100 indicating the best status
j Calculated for 361 patients who had in addition OA in the lower limbs
k Calculated for 398 patients who had in addition OA in the spine
l Calculated for 145 patients who had in addition OA in the upper limbs
mCalculated for 667 patients who had in addition OA in the spine
n Calculated for 173 patients who had in addition OA in the upper limbs
o Calculated for 686 patients who had in addition OA in the lower limbs
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and within the moderate range, it was at its least (mean 4.8
over 10). There were no apparent differences among the three
major body regions. Regression analyses revealed that when
OA involved the spine or affected three body regions, the
pain, particularly at its worst, was more severe than in the
average of patients evaluated (Table 2).

Physical function limitations, disability and HR-QoL
at baseline

The scores of the tools used to measure physical function
limitations and disability were high at baseline (Table 1).
The average Lequesne’s index was in the ‘extremely se-
vere’ range [21] and the Oswestry score in the third over
five categories of severity noted for this tool [23]. Quick-
DASH scores were higher than Oswestry scores, suggest-
ing that patients with OA in the upper limbs experienced
more disability than patients with OA in the spine
(Table 1). The results of the multivariate modelling are
provided on Table 3. Socio-demographic/anthropometric
characteristics accounted for 3, 11 and 4 % of the variance
in quick-DASH, Lequesne’s index and Oswestry scores,
respectively. The time since pain onset, the number of
joints/areas affected and the number of comorbid condi-
tions accounted for an additional 3, 6 and 3 %, respective-
ly. Pain severity accounted for much more additional var-
iability: 38 % in quick-DASH, 19 % in Lequesne’s index
and 33 % in Oswestry scores. Only pain severity reached
statistical significance in all three models, although the
magnitude of the coefficients was lower in patients with
OA in the upper limbs than in the remaining patients. Male
gender (vs. female) and a shorter time since pain onset
were significantly associated with lower quick-DASH
and Lequesne’s indices scores, but not with Oswestry
scores. The number of comorbid medical conditions was
significantly associated with higher Lequesne’s index and
Oswestry scores. Interestingly, the body mass index (BMI)
only had significant associations with the Lequesne’s indi-
ces scores.

The measures of HR-QoL were low in all groups
(Table 1). There were no apparent differences among
them. Table 4 provides the results of the multivariate
modelling. As with the measures of disability, the socio-
demographic/anthropometric data, the time since pain on-
set, the number of joints/areas affected by OA and the
number of comorbid medical conditions explained a small
portion of total variance (Table 4). Conversely, both pain
severity and disability scores had considerable proportions
of variance. The models had good predictive ability, be-
cause they explained 50 % or more of total variance.
Among the socio-demographic/anthropometric variables,

male gender was associated with better HR-QoL in pa-
tients with OA in the limbs but not in the spine. Of the
medical variables, the number of joints/sites affected by
OA and of comorbid medical conditions was associated
with HR-QoL in all models, as was the time since pain
onset only in patients with OA in the lower limbs and
spine. Pain severity at its worst was significantly associ-
ated with HR-QoL in all models. Achieving periods with
low or very low pain severity seems to be of particular
relevance for patients with OA in the lower limbs, as
pain at its least was significantly associated with HR-
QoL only in these patients. Disability scores showed a
significant strong negative association with HR-QoL as
observed in the relative magnitude of the regression
coefficients.

Status after 3 months and changes from baseline

Three-month data is summarised in Table 5. Pain severity,
pain interference, physical function limitations, disability
and HR-QoL measures showed a substantial improvement
since the initial visit. Pain at its worst became moderate
and the average pain became mild (both scores fell 3
points, 30.0 % of the possible range of scores). Disability
scores were reduced by at least 20.0 % of their full-scale
ranges. The improvements of EQ-5D index and VAS
scores represented 27.0 and 21.5 % of their respective
scale breadths. Patients (67.3 %) reported a satisfaction
score greater than 6 over 10 concerning both, pain relief
and current HR-QoL. Two thirds of patients reported to
being more or much more satisfied with the control of their
pain than what they had expected at the initial visit.

The multivariate modelling of the changes from baseline
of HR-QoL is reported on Table 6. Demographic and med-
ical characteristics at baseline accounted for a minimal
variance share in all the models. In opposition, changes
of pain severity and disability scores accounted for rele-
vant additional proportions of variance in HR-QoL chang-
es, which ranged from 31 to 37 % and from 10 to 14 % for
pain severity and disabil i ty scores, respect ively.
Improvements of pain severity and particularly disability
showed strong associations with HR-QoL improvements.
Greater age was associated with lesser improvements of
HR-QoL in patients with OA in the spine or the lower
limbs, but not in the upper limbs. The number of joints/
areas affected by OA and the number of comorbid medical
conditions were positively associated with HR-QoL im-
provements. There was also a paradoxical positive associ-
ation between the time since pain onset and HR-QoL im-
provements in patients with OA in the lower limbs. This
association was negative in patients with OA in the spine.
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Sensitivity analyses

Patients with OA in only one of the three major body regions
(n=4171) were younger, had shorter time since pain onset,
lesser comorbidities, lower interference and disability scores
and better HR-QoL scores. The associations found between
pain severity, disability and HR-QoL in this subgroup were
similar to the ones found in the whole sample (data available
on request).

Discussion

Comments on the main findings and comparison
with existing literature

This observational study that examined a large group of pa-
tients with osteoarthritic pain in diverse body regions seeking
treatment for their pain has shown that pain severity, particu-
larly at its worst, is an important key to understanding physical

function limitations, disability and HR-QoL in these patients.
The associations between socio-demographic factors and dis-
ability in OA have been well known for some time [24, 25]
yet, consistently with our results, more recent research has
also shown that pain may contribute to most of the impair-
ments caused by OA [26, 27].

Previous research has identified two distinct types of pain
in OA: one that is intermittent but generally severe and anoth-
er that is persistent and may have different qualities, such as
burning, aching or stabbing [8, 27]. Interestingly, the more
intense pain that occurs sporadically, particularly when unpre-
dictable, was found to have a greater impact on HR-QoL than
continuous pain [8, 28]. Thus, it is not surprising that pain at its
worst severity was the single factor most consistently associated
with disability and HR-QoL in this study. Furthermore, inter-
mittent pain may lead to avoidant behaviours, since patients
tend to avoid triggering, resulting in significant avoidance of
social and recreational activities [28]. In turn, avoidant behav-
iours have been associated with greater levels of physical and
psychological disability in patients with chronic pain [11].

Table 2 Linear regression of
pain severity in each body region
over the average of patients

Statistics by variable

Variables Final std. betaa p value

Outcome: worst pain in the last 24 h (n = 6000)

OA in the upper limbs (n= 467) −0.03 0.06

OA in the lower limbs (n= 1657) −0.20 <0.001

OA in the spine (n = 2047) 0.09 <0.001

OA in the upper and lower limbs (n= 153) −0.02 n.s

OA in the upper limbs and spine (n = 231) 0.02 n.s

OA in the lower limbs and spine (n= 846) 0.07 <0.001

OA in the upper, lower limbs and spine (n= 599) 0.10 <0.001

Outcome: Least pain in the last 24 hours (n = 6000)

OA in the upper limbs (n= 467) 0.02 n.s.

OA in the lower limbs (n= 1657) −0.07 0.001

OA in the spine (n = 2047) 0.07 0.001

OA in the upper and lower limbs (n= 153) −0.02 n.s.

OA in the upper limbs and spine (n = 231) −0.01 n.s.

OA in the lower limbs and spine (n= 846) −0.01 n.s.

OA in the upper, lower limbs and spine (n= 599) 0.01 n.s.

Outcome: Average pain (n= 6000)

OA in the upper limbs (n= 467) 0.01 n.s.

OA in the lower limbs (n= 1657) −0.13 <0.001

OA in the spine (n = 2047) 0.09 <0.001

OA in the upper and lower limbs (n= 153) −0.03 0.08

OA in the upper limbs and spine (n = 231) −0.01 n.s.

OA in the lower limbs and spine (n= 846) 0.01 n.s.

OA in the upper, lower limbs and spine (n= 599) 0.06 0.003

n.s. non-significant (p> 0.10)
a A positive coefficient indicates that pain wasmore severe in these groups than in the average of patients included
in the analyses. The opposite is true for negative coefficients
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In general terms, the differences between the groups of this
study were small. Thus, one can conclude that the impact of
OA location on disability and HR-QoL is lower than that of
pain severity. However, there were subtle disparities that de-
serve comment. Patients with OA in the upper limbs produced
higher scores of disability than patients with OA in the spine,
despite the latter having higher pain severity than the average
of patients. Also, the coefficients of pain severity in the mul-
tivariate model of disability at baseline, albeit significant, were
lower in magnitude in patients with OA in the upper limbs
compared to other patients, suggesting a milder association.
Consistently, it was shown that OA in the hands is associated
with relevant functional limitations [29] and, although the
symptoms are often less limiting than when the knee or hip
joints are involved, it can have an important effect on the

performance of normal daily living activities [30] and HR-
QoL [31]. As shoulder OAwas more frequent than hand OA
in this study, its results suggest that functional limitations de-
rived from shoulder OAmight be as determining for disability
as those derived from hand OA. A finding that underscores
the specific consequences that OA of the upper limbs
may have is that it was only in these patients that age
and the number of comorbidities was not associated
with disability. One possible interpretation of these
findings is that hip, knee or spinal OA are diseases
that would typically worsen with age and thus cause
progressive disability, while OA in the upper limbs
would have the potential to cause disability earlier, as
soon as functional limitations arise. Obesity has been
related to the development and progression of OA [30].

Table 3 Hierarchical linear
regression of dysfunction/
disability scores at baseline

Statistics by variable

Step and variables Total R2 Final std. beta p value

Outcome: quick_DASH index (n= 691)

1 Male gender (vs. female) −0.07 0.03

Age −0.01 n.s.

BMI 0.03 −0.003 n.s.

2 Time since pain onset 0.10 0.001

No. of joints/areas affected 0.05 n.s.

No. of comorbid medical conditions 0.06 0.03 n.s.

3 Worst 24-h pain severity 0.40 <0.001

Least 24-h pain severity 0.10 0.04

Average pain severity 0.45 0.21 0.001

Outcome: Lequesne’s total score (n= 2436)

1 Male gender (vs. female) −0.05 0.01

Age 0.15 <0.001

BMI 0.11 0.04 0.03

2 Time since pain onset 0.08 <0.001

No. of joints/areas affected 0.03 0.09

No. of comorbid medical conditions 0.17 0.13 <0.001

3 Worst 24-h pain severity 0.30 <0.001

Least 24-h pain severity 0.10 <0.001

Average pain severity 0.36 0.12 <0.001

Outcome: Oswestry’s index (n = 2856)

1 Male gender (vs. female) −0.02 n.s.

Age 0.11 <0.001

BMI 0.04 0.01 n.s.

2 Time since pain onset 0.01 n.s.

No. of joints/areas affected −0.01 n.s.

No. of comorbid medical conditions 0.06 0.10 <0.001

3 Worst 24-h pain severity 0.27 <0.001

Least 24-h pain severity 0.23 <0.001

Average pain severity 0.39 0.17 <0.001

n.s. non-significant (p> 0.10)
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This study has shown that obesity may also be relevant
for explaining disability in patients with OA in the
lower limbs but not in patients with OA in other loca-
tions, because only in the former group was BMI as-
sociated with disability. Pain severity at its least was
associated with HR-QoL only in patients with OA in
the lower limbs. It is possible that attaining periods in
which pain is mild or even absent could be important
for these patients.

The authors do not have a suitable explanation for the pos-
itive association between the time since pain onset and HR-
QoL found in spine OA (the longer the time was, the better the
HR-QoL). Speculatively, these patients might have grown

accustomed to their pain so that they were able to resume
some activities that they had originally begun to avoid follow-
ing the onset of symptoms. Pain temporal features, triggering
factors, changes of severity over time, cognitive or behaviour-
al factors that may be specific to these patients might explain
such a habituation effect.

Although 3 months is too short a term to evaluate the pro-
gression of OA, it sufficed to assess changes of pain severity,
disability and HR-QoL measures. According to the literature
on treatment outcomes, there was a ‘moderately important’
improvement of pain severity [32]. Improvements of dis-
ability scores were twice the difference that was used
to delineate clinical response in a review about the

Table 4 Hierarchical linear
regression of EuroQol-5
Dimensions index score at
baseline

Statistics by variable

Step and variables Total R2 Final std. beta p value

Patients with OA at least in the upper limbs (n= 691)

1 Male gender (vs. female) 0.02 n.s.

Age −0.02 n.s.

BMI 0.03 −0.002 n.s.

2 Time since pain onset 0.03 n.s.

No. of joints/areas affected −0.12 <0.001

No. of comorbid medical conditions 0.12 −0.10 0.001

3 Worst 24-h pain severity −0.16 <0.001

Least 24-h pain severity 0.003 n.s.

Average pain severity 0.42 −0.11 0.05

4 Quick-DASH index 0.57 −0.51 <0.001

Patients with OA at least in the lower limbs (n= 2436)

1 Male gender (vs. female) 0.04 0.01

Age 0.04 0.01

BMI 0.06 0.03 0.10

2 Time since pain onset −0.05 0.002

No. of joints/areas affected −0.04 0.01

No. of comorbid medical conditions 0.14 −0.09 <0.001

3 Worst 24-h pain severity −0.19 <0.001

Least 24-h pain severity −0.10 <0.001

Average pain severity 0.37 −0.06 0.02

4 Lequesne’s total score 0.50 −0.45 <0.001

Patients with OA at least in the spine (n= 2856)

1 Male gender (vs. female) 0.04 0.003

Age 0.01 n.s.

BMI 0.02 0.01 n.s.

2 Time since pain onset 0.04 0.01

No. of joints/areas affected −0.03 0.04

No. of comorbid medical conditions 0.06 −0.08 <0.001

3 Worst 24-h pain severity −0.12 <0.001

Least 24-h pain severity −0.002 n.s.

Average pain severity 0.33 −0.09 <0.001

4 Oswestry’s index 0.53 −0.57 <0.001

n.s. non-significant (p> 0.10)
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course of functional status in OA, and improvements of HR-
QoL were about threefold which was considered to be a mini-
mally important clinical difference in cancer patients [33].
Because patients were evaluated in this study after a referral,
these results suggest that outcomes can improve inmany patients
with OAwho attend healthcare services by adequately referring
them and optimizing the available therapies. Alternatively, train-
ing primary physicians to better recognize and treat OA pain
could also help to reduce the burden caused by OA.

Clinical implications

Given the strong association between disability and HR-
QoL, reducing disability would translate into improve-
ments of HR-QoL. Pain at its worst severity was found
to be consistently related to disability and HR-QoL.
This may have important clinical implications, because
considerable improvements in disability and HR-QoL
might be attained by just reducing or suppressing pain

Table 5 Patients’ characteristics at month 3

All (N= 5645) Upper limbs (N= 1381)a Lower limbs (N= 3067)a Spine (N= 3498)a

Pain severity:b (n available = 5640)

Worst pain in the last 24 h [mean (SD)] 4.7 (2.0) 4.7 (2.0) 4.7 (2.0) 4.8 (2.0)

Least pain in the last 24 h [mean (SD)] 2.3 (1.9) 2.2 (1.9) 2.3 (1.8) 2.4 (1.9)

Average pain [mean (SD)] 3.4 (1.8) 3.4 (1.9) 3.4 (1.8) 3.5 (1.9)

Pain right now [mean (SD)] 3.0 (2.0) 3.0 (2.1) 3.0 (2.0) 3.1 (2.1)

Pain interferencec (n available = 5640) 3.4 (2.2) 3.3 (2.1) 3.5 (2.1) 3.6 (2.2)

Quick-DASH total score [mean (SD)]d (n available = 663) 32.2 (17.4) 32.2 (17.4) 35.7 (17.5)l 36.3 (17.4)n

Lequesne’s index:e

Hip OA [mean (SD)] (n available = 690) 9.7 (5.1) 10.5 (5.0)j 9.7 (5.1) 10.4 (4.9)o

Knee OA [mean (SD)] (n available = 1619) 9.8 (4.5) 10.7 (4.1)j 9.8 (4.5) 10.7 (4.4)o

All [mean (SD)] (n available = 2309)f 9.8 (4.7) 10.6 (4.4)j 9.8 (4.7) 10.6 (4.6)o

Oswestry total score [mean (SD)]d

(n available = 2666)
28.9 (18.0) 30.4 (18.0)k 32.3 (18.2)m 28.9 (18.0)

Quality of life:

EQ-5D index score [mean (SD)]g (n available = 5645) 0.66 (0.21) 0.66 (0.21) 0.65 (0.21) 0.64 (0.21)

EQ-5D VAS score [mean (SD)]h (n available = 5640) 65.8 (20.0) 65.5 (20.0) 66.8 (18.6) 63.6 (20.5)

Patients’ Satisfaction:

Regarding pain relief [mean (SD)]i

(n available = 5640)
6.9 (2.1) 7.0 (2.0) 6.9 (2.0) 6.8 (2.1)

Regarding HR-QoL [mean (SD)]i (n available = 5640) 6.5 (2.1) 6.5 (2.1) 6.5 (2.0) 6.3 (2.1)

Patients’ Expectations: (n available = 5640)

Better or much better than expected [n (%)] 3768 (66.8) 957 (69.3) 2090 (68.2) 2296 (65.7)

BPI Brief Pain Inventory, EQ-5D EuroQol-5 Dimensions, HR-QoL health-related quality of life, OA osteoarthritis, SD standard deviation, VAS visual
analogue scale
a Some patients had more than one major body region (upper limbs, lower limbs, spine) affected (non-mutually excluding categories)
b Taken from the items included in the pain severity domain of the BPI. Range 0 to 10
c Calculated as the average of the scores of the seven items included in the pain interference domain of the BPI. Range 0 to 10
d Range 0 to 100, with 100 indicating the worst status
e Range 0 to 24, with 24 indicating the worst status
f In patients with hip and knee OA the average of both indices (when available) was calculated
g Range −0.08 to 1
h Range 0 to 100, with 100 indicating the best status
i Range 0 to 10, with 10 indicating full satisfaction
j Calculated for 345 patients who had in addition OA in the lower limbs
k Calculated for 371 patients who had in addition OA in the spine
l Calculated for 139 patients who had in addition OA in the upper limbs
mCalculated for 616 patients who had in addition OA in the spine
n Calculated for 168 patients who had in addition OA in the upper limbs
o Calculated for 659 patients who had in addition OA in the lower limbs
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outbursts, a much more realistic goal than achieving
complete relief from pain. Multidisciplinary treatment
should also focus on activity accommodations to pre-
vent the downward spiral of activity avoidance, physical
deconditioning and disability [10] in patients suffering
important pain exacerbations. The influence of pain se-
verity on disability was smaller in patients with OA in
the upper limbs. It is therefore possible that patients
with OA in the upper limbs may obtain particular ben-
efits from rehabilitative therapies to regain functional

ability. BMI was associated with disability measures in
patients with OA in the lower limbs; weight loss may
help to reduce disability in obese patients with hip or
knee OA.

Limitations

The diagnosis of OA in this study was self-reported.
Patients with joint pain who met certain characteristics
were included as an OA population. This approach

Table 6 Hierarchical linear
regression of the changes from
baseline of EuroQol-5
Dimensions index score

Statistics by variable

Step and variables Total R2 Final std. beta p value

Patients with OA at least in the upper limbs (n= 663)

1 Male gender (vs. female) −0.03 n.s.

Age −0.03 n.s.

BMI 0.003 0.04 n.s.

2 Time since pain onset −0.04 n.s.

No. of joints/areas affected 0.12 <0.001

No. of comorbid medical conditions 0.04 0.11 0.001

3 Change of worst 24-h pain severitya −0.14 0.005

Change of average pain severitya,b 0.40 −0.18 <0.001

4 Change of quick-DASH indexa 0.50 −0.44 <0.001

Patients with OA at least in the lower limbs (n= 2302)

1 Male gender (vs. female) −0.01 n.s.

Age −0.04 0.02

BMI 0.001 0.002 n.s.

2 Time since pain onset 0.07 <0.001

No. of joints/areas affected 0.03 0.06

No. of comorbid medical conditions 0.04 0.11 <0.001

3 Change of worst 24-h pain severitya −0.18 <0.001

Change of average pain severitya,b 0.35 −0.13 <0.001

4 Change of Lequesne’s total scorea 0.47 −0.43 <0.001

Patients with OA at least in the spine (n= 2657)

1 Male gender (vs. female) −0.02 n.s.

Age −0.03 0.03

BMI 0.002 −0.01 n.s.

2 Time since pain onset −0.04 0.006

No. of joints/areas affected 0.02 n.s.

No. of comorbid medical conditions 0.02 0.09 <0.001

3 Change of worst 24-h pain severitya −0.20 <0.001

Change of average pain severitya,b 0.38 −0.10 <0.001

4 Change of Oswestry indexa 0.53 −0.50 <0.001

Pain severity at its least could not be included in any model because of collinearity issues with average pain
severity

n.s. non-significant (p> 0.10)
a Changes were computed by subtracting the baseline value from the final value, such that negative values indicate
improvement
b The change of pain severity at its least was removed because of collinearity issues with the change of average
pain and because its effect was non-significant
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gives priority to symptomatic and functional rather than
structural consequences of OA, which could explain the strong
correlation found between pain severity, function limitation and
HR-QoL.Although radiographic severitywas found to have little
association with pain and disability [34, 35], the influence of
other features of OA, such as reduced joint mobility and muscle
weakness, might have not been adequately captured in this re-
search. There could be other factors linking OA to disability that
were not addressed in this study, in particular, psychosocial fac-
tors such as activity limitation, self-efficacy or social isolation.
The physicians who participated were a convenience, not a ran-
dom sample of all specialists who treat OA outpatients in Spain;
this limits the study representativeness. The correlational nature
of this research precluded us from drawing causal attributions.
Further research should delve into the clinical relevance of the
differences reported and look into the causal relationships be-
tween physical dysfunction, disability and HR-QoL in OA pa-
tients. Data on therapeutic interventions was not collected, so that
their effectiveness could not be assessed.

Conclusion

Pain severity is strongly associated with disability in patients
with self-reported OA. This association is less important when
OA affects the upper limbs. Together with pain severity, disabil-
ity was also robustly related to HR-QoL. The associations were
particularly consistent for pain severity at its worst, suggesting
that pain exacerbations pose a relevant impact on disability and
HR-QoL. Many patients with self-reported OAwho consult for
pain could obtain further benefits from referral to appropriate
specialists and the optimization of available therapies.
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