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Abstract The association between radiographic osteoarthritis
(OA) and symptoms is inconsistent and variable according to
each joint. The purpose of this study is to understand the
relation between radiographic OA features, pain, function
and quality of life, in knee and hip joints. A cross-sectional
study was performed using information from EPIPorto cohort.
Data was obtained by interview using a structured question-
naire on social, demographic, behavioural and clinical data.
Pain was assessed using a pain frequency score (regarding
ever having knee pain, pain in the last year, in the last 6months
and in the last month). Quality of life was evaluated with Short
Form 36 (SF-36) and function disability with the Lequesne
knee and hip indexes. Radiographic knees and hips were clas-
sified using the Kellgren–Lawrence score (KL 0–4). Linear
regression and proportional odds ratios estimated the associa-
tion between radiographic features, pain, function and quality
of life. In our study, symptomatic OA (KL≥2 plus joint pain)
was 26.0 % in knee and 7.0 % hip joints. In knee, the increase
on radiographic score increased the odds to have a higher pain
frequency score [1.58 (95 % CI=1.27, 1.97)] and was

associated [adjusted β (95 % CI)] with worst general health
[−3.05 (−5.00, −1.09)], physical function [−4.92 (−7.03,
−2.80)], role-physical [−4.10 (−8.08, −0.11)], bodily pain
[−2.96 (−5.45, −0.48)] and limitations in activities of daily
living [0.48 (0.08, 0.89)]. Regarding hip, no significant asso-
ciations were found between the severity of radiographic le-
sions and these measures. Radiographic lesions in knee were
associated with higher complaints, as far as pain and function-
al limitations are concerned, compared with hip.

Keywords Disability . Hip . Knee . Osteoarthritis . Pain .

Quality of life

Introduction

Osteoarthritis (OA) is the most common age-related disease
and is the major cause of pain and locomotor disability world-
wide [1]. OA is a complex joint disease characterized by focal
cartilage loss, new bone formation and involvement of all joint
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tissues [2]. Gradual radiographic evidence of joint damage
and an increase in the amount of complaints are indicators of
OA progression. However, similar radiographic patterns could
bring on different complaints [3].

Knee OA is more prevalent than hip OA, but the difference
on these estimates changes according to the OA definition
used, with differences becoming larger when symptomatic
OA is considered and lower when the definition is based only
on radiographic lesions [4]. Since radiographic knee and hip
OA expresses objective joint physiopathological changes [5,
6], differences on the disease prevalence by joint site could be
related with differences on the expression and evaluation of
the complaints [7].

Discordance between pathology, symptoms and disability
is frequently found in OA [8]. This discordance suggests that
there are determinants of signs and symptoms in this disorder
other than radiographic severity [9]. Gender, age, body mass
index, co-morbidities, psychosocial status, anthropometrics
and muscle strength are some of the aspects that should be
understood when analysing these associations [10–12].

Although both knee and hip are weight-bearing joints, they
have a different anatomy and different biomechanical actions
and functions. It can be expected that similar radiographic
scores can be associated with different patterns of complaints
in knee and hip [1, 13, 14]. Independently of the joint affected,
pain and functional impairments are the key domains of OA
complaints, and taken together, they often exert a significant
reduction in quality of life [15].

Understanding how different hip and knee complaints ac-
cording to radiographic findings are can help to perceive the
differences between these joints in OA case ascertainment and
management [13, 16–18].

The purpose of this study is to understand the relation be-
tween radiographic OA features, pain, function and quality of
life, in knee and hip joints.

Methods

Data collection

The study was performed using information collected as part
of the EPIPorto cohort [19]. Briefly, this cohort evaluates non-
institutionalized adults, resident in Porto, an urban centre lo-
cated in northwest Portugal with almost 400,000 inhabitants.
Participants were selected by random digit dialling and invited
to visit the Department of Clinical Epidemiology, Predictive
Medicine and Public Health, at the University of Porto Med-
ical School, for an evaluation, which included an interview
based on a structured questionnaire on social, demographic,
behavioural and clinical data. The proportion of participation
at recruitment was 70 %.

The local ethics committee of S. João Hospital, a university
hospital, approved the study protocol. All participants gave
written consent to participate in the study, which was carried
out in accordance with the Helsinki Declaration.

We used the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines in the plan-
ning and execution of this study.

General data collection

Between 2005 and 2008, the first follow-up was performed
and data was collected by trained interviewers using struc-
tured questionnaires plus a physical examination.

We evaluated marital status (categorized on two categories:
married/civil union and single/divorced/widow), years of ed-
ucation (measured as the number of successfully completed
years of formal schooling), occupation (white collar, blue col-
lar and other, including students, unemployed and those who
never had a job) and current occupational status (working,
retired and other). Based on self-reported diagnosis, we also
evaluated as dichotomous variables (yes/no) the presence of
chronic diseases in general and a previous diagnosis of knee
and hip OA.

Knee and hip pain were evaluated using a set of Byes/no^
questions. Firstly, participants were asked if they Bever had
knee pain not related with any trauma or injury?^ and if they
Bever had hip pain not related with any trauma or injury?^ If
participants gave a positive answer, they were asked to answer
(yes/no) to three further questions on each joint: BIn the last
year, did you have more than three pain episodes?^; BDuring
the last 6 months did pain last longer than a week?^; and
BDuring the last month did you have pain?^ Pain intensity
was also measured using the visual analogue pain scale
(VAS) (0 to 100 mm) [20] for each joint and all time frames
evaluated by the questions (at the moment, in the last
year, in the last 6 months and in the last month); however,
this information did not improve the ability of the score to
classify participant’s pain [21]. The Portuguese version of
the Beck Depression Inventory (BDI) was used to evaluate
depressive symptoms. It is composed of 21 items, evalu-
ating symptoms and attitudes, covering emotions, behav-
ioural changes and somatic symptoms in the previous
2 weeks before the evaluation. The final score ranges from
0 to 63, with higher scores representing more severe de-
pressive symptoms [22].

Quality of life was evaluated using the Portuguese version
of the Medical Outcomes Study Short Form 36 (SF-36) that
contains 36 items that cover eight subscales: physical func-
tion, role-physical, bodily pain, general health, vitality, social
function, role-emotional and mental health [23].

Body weight was measured, by trained interviewers, to the
nearest 0.1 kg using a digital scale (SECA®), and height was
measured to the nearest centimetre using a wall stadiometer
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(SECA®); then, BMI [weight (kg)/height (m2)] was
estimated.

Rheumatologist evaluation

A few days after the first interview, a structured clinical eval-
uation by a rheumatologist took place. Participants were invit-
ed for rheumatologist evaluation if they fulfilled at least one of
the four following criteria: (1) had visited a physician because
of their pain in the previous year and had been prescribed any
complementary diagnostic exam or treatment; (2) had had
more than three pain episodes in the last year with an intensity
score ≥60 mm in the visual analogue pain scale; (3) had had at
least one pain episode in the previous month with, at least, 1-
week duration; (4) had had pain in the last month and a score
≥60 mm in the visual analogue pain scale [24]. During the
visit to the rheumatologist, specific clinical data was obtained
and a physical exam was performed.

The Lequesne index for knee OA and/or for hip OA was
also completed for those participants that reported knee or/and
hip pain in the last week. Both knee and hip Lequesne index
versions included the measurement of pain (five questions),
walking distance (one question) and activities of daily living
(ADL) (four questions). The scores range from 0 (no pain, no
disability) to 24 (maximum pain and disability) [25]. Points
are allocated according to response so that higher values indi-
cate greater severity [26].

Knees and hip radiographs

Weight-bearing antero-posterior [1] and lateral, semi-flexed
(45° flexion) [27] radiographs of knees were obtained. For
hips, standard antero-posterior weight-bearing radiographs
[28] were taken. Radiographs were graded according to the
Kellgren–Lawrence scale (KL): grade 0, none: no visible fea-
tures of OA; grade 1, doubtful: questionable osteophytes or
questionable joint space narrowing; grade 2, minimal: defini-
tive small osteophytes, little/mild joint space narrowing; grade
3, moderate: definitive moderate osteophytes, joint space
narrowing of at least 50 %; grade 4, severe: joint space im-
paired severely, cysts and sclerosis of subchondral bone [6].
For knee radiographs, a KL score (0–4) was attributed in tibio-
femoral (medial and lateral) and patello-femoral of the right
and left knees. A global KL score (0–4) was attributed to each
hip.

Participants

From the 2485 participants of the EPIPorto cohort that partic-
ipated at the baseline evaluation, 1682 were re-evaluated dur-
ing the follow-up performed between 2005 and 2008. From
those, the first 1000 were systematically invited to do knee
and hip radiographs and 907 were evaluated, but 231

participants had unreadable or incomplete radiographic eval-
uation for knee and/or hip. The final sample comprises the
remained 676 participants with radiographic evaluation both
on knee and hip OA (Fig. 1).

From these 676 participants, 241 had criteria to perform the
rheumatologist evaluation and all did the evaluation. From
those 241 participants, 81 participants answered the Lequesne
index for knee and 43 for hip. As shown in Table 1, partici-
pants included were less educated and had a lower proportion
of females.

Data analysis

Continuous variables were described by mean (standard devi-
ation (SD)) for variables presenting a normal distribution and
by median (25th–75th percentile) for skewed distributions.
Comparisons were tested using chi-squared for proportions
and Student’s t test or Mann–Whitney test for continuous var-
iables according to their distribution.

The dimensionality and internal consistency of Bpain ques-
tions/score^ for each joint were assessed by factor analysis for
dichotomous variables (latent trait model) and Cronbach’s al-
pha, respectively. Principal component analysis was used to
identify patterns of radiographic knee and hip OA features.
Radiographic scores used were computed separately for knee
and hip, by the numeric mean of the scores of the compart-
ments evaluated in each joint. Linear regression and propor-
tional odds ratios were calculated to estimate the association
between radiographic features, pain, disability and quality of
life.

Data analysis was performed using R® statistical software,
and we considered the significance level at 5 %.

Results

Among the 676 participants considered in this cross-sectional
analysis, the prevalence of radiographic lesions (KL≥2 in at
least one location of right or left joint) was 46.8 % in knee and
24.1 % in hip; 15.4 % participants had both knee and hip
radiographic OA. Among those with knee radiographic le-
sions, 55.5 % reported ever having pain; regarding hip, this
proportion was 28.9 %. Similar prevalence of radiographic
findings were found in right and left sides both in knee and
hip. In knee joints, 21.3 % of participants had radiographic
KL≥2 in right medial tibio-femoral compartment, 22.7 % in
left knee medial tibio-femoral, 23.9 % in right knee lateral
tibio-femoral, 20.7 % in left knee lateral tibio-femoral,
38.1 % in right knee patelo-femoral and 36.9 % in left knee
patelo-femoral joint. Of the participants, 17.9 % presented
right hip KL≥2 and 18.4 % had left hip KL≥2.

In order to summarize the radiographs’ classification, we
performed a principal component analysis considering all
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joint compartments evaluated for each joint. This analysis
identified only one component both for knee and hip
(Table 2). Therefore, we calculated the mean of the six radio-
graphic aspects evaluated on knee (right and left) and the
mean of the two aspects evaluated for hip (right and left),
and we used these values as a score of the radiographic lesions
on each joint for further analysis. The mean (SD) of the radio-
graphic score was 0.97 (0.83) for knee and 0.73 (0.70) for hip.

Factor analysis was used to understand how to summarize
the data obtained in the pain frequency questions (dichoto-
mous variables), separately for each joint (Table 2). We iden-
tified only one factor for knee and one for hip and all items
showed acceptable factor loading and global Cronbach’s al-
pha scores, so we decided to consider these items as a pain
frequency score for knee and a score for hip (where an in-
crease in score representing an increase in pain frequency).
Participants were classified in four categories: having no pain
(score −1); having pain but no other positive answer (score 0);
and score 1, score 2 or score 3, according to the number of
positive answers, as a measure of pain frequency.

Figure 2 presented the distribution by pain scores, accord-
ing with the radiographic scores (<2 and ≥2), by joint, and
statistical differences were tested by qui-square. As expected,
in both joint sites, we found higher pain scores among those
with radiographic scores ≥2, but considering each same cate-
gory of radiographic score, pain complaints regarding knee
were significantly higher than complaints related with hip.

After adjusting for age, gender, BMI and BDI, in knee we
found a significant increase on pain frequency score by the
increase on the severity of the OA lesions measured by the
radiographic score [POR=1.70 (95 % CI (1.28–2.27)]. Re-
garding hip, no significant association was found between
radiographic severity and pain complaints (Table 3).

Concerning the subscales of SF-36, after adjustment (once
age, gender and BMI appear to make major changes in esti-
mated coefficients), the increase in the severity of knee radio-
graphic lesions was significantly associated [β (95 % CI)]
with the decrease in physical function [−4.92 (−7.03,
−2.80)], role-physical [−4.10 (−8.08, −0.11)], bodily pain
[−2.96 (−5.45, −0.48)] and general health [−3.05 (−5.00,
−1.09)]. No statistically significant associations were found
regarding hip radiographic findings (Table 4).

Among the subsample of 81 participants that answered the
Lequesne index for knee, the mean (SD) total score was 9.3
(4.0). In crude analyses, higher radiographic score on knee
was associated with higher Lequesne score for activities of
daily life (ADL) and total score. However, after adjusted for
age, gender and BMI, only the association with ADL
remained statistically significant [β=0.48; (95 % CI 0.08,
0.89)]. Regarding the 43 participants that have answered the
Lequesne index for hip, the mean (SD) total score was 8.7
(5.0) and no statistically significant associations were found
(Table 5).

Discussion

In accordance with previous data [4], higher prevalence of
radiographic and symptomatic OAwere found for knee com-
pared with hip.

In our study, radiographic features in knee are more
associated with higher pain complaints, lesser quality of life
and more disability compared with hip joint. In hip, there
was no association of radiographic score with pain frequen-
cy score and the same happened both for SF-36 and
Lequesne index dimensions.

1000 were systematically 
selected for knee and hip 

radiographs

93 – without radiographic or pain evaluation
231 - unreadable or incomplete radiographic 
evaluation;

676 participants
(371 women and 292 men) 

803 without follow-up evaluation

2485 participants that have 
answered the main 

questionnaire

1682 participated in the 
cohort follow-up

Fig. 1 Flow diagram of study
participants
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The differences between knee and hip complaints can be
explain by some aspects of the pathology of OA that are re-
lated to pain (e.g., synovitis or bone marrow edema) not seen
in radiographs but can be present in different patterns of knee
and hip OA. Differences in the radiographic evaluation can
probably cause some of the differences found between knee
and hip. We cannot exclude the hypothesis that the results for
hip were consequence of a lack of power since lower

prevalence of radiographic features was found for hip com-
pared with knee.

Pain is an important marker of OA but also an unspecific
symptom that may be associated with other conditions. One of
the difficulties to study the relation of radiographic findings
with pain is its assessment difficulty related to its fluctuating
nature that can cause misclassification [29]. However, it is
expected that higher radiographic lesions are associated with

Table 2 Principal component/factor analysis for radiographic features and internal consistency/factor analysis for pain questions (dichotomous
variables, latent trait model), both for knee and hip joints

Radiographic features Component 1 % of Variance explained Global Cronbach’s
alpha

Knee Right knee medial tibio-femoral OA 0.84

Left knee medial tibio-femoral OA 0.82

Right knee lateral tibio-femoral OA 0.80 67.0 % 0.90

Left knee lateral tibio-femoral OA 0.83

Right knee patelo-femoral OA 0.82

Left knee patelo-femoral OA 0.81

Hip Right hip OA 0.92 84.2 % 0.81
Left hip OA 0.92

Pain questions Factor loading Cronbach’s alpha if
item deleted

Global Cronbach’s alpha

Knee BIn the last year, did you had more than three knee pain episodes?^ 0.97 0.51 0.70
BDuring the last 6 months, did knee pain lasted longer than a week?^ 0.86 0.74

BDuring the last month, did you had knee pain?^ 0.95 0.52

Hip BIn the last year, did you had more than three hip pain episodes? 0.99 0.44 0.66
BDuring the last 6 months, did hip pain lasted longer than a week? 0.82 0.70

BDuring the last month, did you had hip pain?^ 0.90 0.53

*RS - Radiographic Score
** p value for statistical differences between pain scores in knee and hip with radiographic score <2
*** p value for statistical differences between pain scores in knee and hip with radiographic score >2

Fig. 2 Knee and hip scores of
pain frequency distribution
according to radiographic score

1560 Clin Rheumatol (2016) 35:1555–1564



higher pain [14]. In our study that happened both for knee and
hip supports the hypothesis that our pain Bscore^ is measuring
what is expected to measure. Our pain score was based in a
small number of questions, without any hierarchy on com-
plaints, created by a group of health professionals with field
clinical expertise and that could be easily used in a clinical
setting or in population-based studies [30].

The SF-36 is one of the most widely used instruments in
the assessment of general health status including in OA [31].
We found that, although only regarding ADL, higher radio-
graphic score was more associated with worst quality of life in
knee compared with hip; in part, this could be mediated by the
higher proportion of participants reporting pain in knee and it
is known that pain is highly associated with OA patients’
quality of life [32]. Other studies have focused in this issue,
with poor associations between radiographic OA and quality
of life; for example, in the study of Salaffi et al. [33], both in
hip and knee, SF-36 dimensions were not influenced by the
degree of radiographic severity.

In our study, only ADL score was associated with higher
radiographic score in knee; no other statistically significant
associations were found when Lesquesne index was used.
These results may be consequence of a lake of power regard-
ing hip since the prevalence of lesion is lower in this joint site
and the number of participants with data for the Lesquesne
index is small. We also need to recognize that the psychomet-
ric properties for the Portuguese versions are not fully studied,
although the Lequesne indexes are one of the most widely
used instruments for the assessment of OA-specific health
status worldwide and have been used in different Portuguese
OA studies [34]. Other validated instrument such as Western
Ontario and McMaster osteoarthritis index (WOMAC) or
Health Assessment Questionnaire (HAQ) could bring on dif-
ferent results and represent an important methodological im-
provement to a better understanding of this effect.

As far as radiographic evaluation is concerned, we evalu-
ated six different points in the right and left knees, and for hip,
we performed a measurement for the left and other for right
side. For the purpose of our study and to allow statistical
analysis, we estimated a mean score of all points evaluated
in knee and hip (left and right). In true, the calculation of this

score is not a validated outcome; however, principal compo-
nent analysis identified only one component for radiographic
features on both joints and no differences were found between
radiographic disease severity in right and left sides for both
knee and hip joints. Therefore, these results support the idea
that the mean of all radiographic evaluations allowed, in this
sample, a good summary measure of the radiographic lesions.

Duncan et al. [35] purposed that it is the severity of radio-
graphic features within a joint, rather than its distribution be-
tween compartments, that is associated with symptoms. In
part, this is probably due to the clustering of radiographic
features of compartments within the same anatomical site,
consistently with the known pathophysiology of the disease.
This is also one of the reasons why we used a mean radio-
graphic score to understand the association of radiographic
features with pain, quality of life and function.

Our results might also be related to the radiographic proce-
dures [8, 36] and the radiographic classification used [18]. In
this study, we used the OA radiographic system developed by
Kellgren and Lawrence [6]. Some reliability and validity lim-
itations of this grading scale were described, with some au-
thors considering it an imprecise method for radiographic
measurement of OA and not sensitive enough for scientific
work. One of the major concerns of this radiographic evalua-
tion is the dependence on the analyser experience and the
radiographic view(s) used. To minimize the potential errors,
our radiographs were scored only by one specialist with a
large experience and unaware of the participants’ clinical data.

Knee radiographic features were evaluated in tibio-femoral
(medial and lateral) and patelo-femoral of the right and left
knee. For hip, only a global score was attributed. Although
this is a frequent procedure, multiple evaluations increase the
probability to detect changes; furthermore, radiographic fea-
tures in knee-specific compartments may be easier to identify
compared with the hip joint. Therefore, the use of more eval-
uation parameters in knee allows to obtain a more precise
continuous outcome variable [18, 37]. These effects may con-
tribute to the absence of associations between radiographic
features and the studied consequences regarding hip.

One important limitation of this study is its cross-sectional
design, which does not allow the exploration of how observed

Table 3 Association between
radiographic score and pain score
for knee and hip

Crude POR Model 1 Model 2
(95 % CI) POR (95 % CI) POR (95 % CI)

Radiographic knee score Knee pain score

2.08* (1.73, 2.51) 1.58* (1.27, 1.97) 1.70* (1.28, 2.27)

Radiographic hip score Hip pain score

1.22 1.07 1.09

(0.97, 1.52) (0.84, 1.38) (0.78, 1.52)

POR proportional odds ratio, Model 1 adjusted POR for age, gender and BMI, Model 2 model 1 plus BDI
adjustment
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differences have been developed and interact over time. Al-
though our study was developed from a population-based
study, we lost some participants for the analysis, which could
determine a selection bias. Nevertheless, non-participants
were quite similar to the studied population, with exception
for gender and years of education.

Radiographic OA is likewise an imprecise guide to the
likelihood that pain or disability will be present [10–12]. Not-
withstanding, despite some limitations, our study supports the
idea that the relation between radiographic OA, pain, function

and quality of life is different between knee and hip joints.
Correlation of radiographic severity, pain and disability in
knee and hip OA is quite different between studies although
in both cases literature is concordant in the poor correlation
between radiographic score, pain and disability associated
with OA both in the knee and hip [38–42]. The literature also
tends to show that pain is more important than radiographic
severity in determining disability [9, 42, 43].

It is suggested that the pain, radiographic OA and quality of
life may interact over time [11, 12]. For example, Laslett et al.

Table 4 Linear regression coefficients and 95 % confidence intervals between radiographic OA score and SF-36, for knee and hip

SF-36

Physical function Role-physical Bodily pain General health

Crude β
(95 % CI)

Adjusteda β
(95 % CI)

Crude β
(95 % CI)

Adjusted βa

(95 % CI)
Crudeβ
(95 % CI)

Adjusted βa

(95 % CI)
Crudeβ
(95 % CI)

Adjusted βa

(95 % CI)

Knee
radiographic
score

−11.38*
(−13.32, −9.40)

−4.92*
(−7.03, −2.80)

−12.42*
(−15.96, −8.87)

−4.10*
(−8.08, −0.11)

−7.35*
(−9.65, −5.05)

−2.96*
(−5.45, −0.48)

−7.27*
(−8.99, −5.54)

−3.05*
(−5.00, −1.09)

Hip radiographic
score

−4.25*
(−6.74, −1.76)

−0.06
(−2.39, 2.27)

−3.31
(−7.73, 1.11)

1.66
(−2.72, 6.04)

−1.08
(−3.81, 1.65)

0.58
(−2.07, 3.23)

−2.55*
(−4.70, −0.40)

0.02
(−2.14, 2.18)

SF-36

Vitality Social function Role-emotional Mental health

Crudeβ
(95 % CI)

Adjusted βa

(95 % CI)
Crudeβ
(95 % CI)

Adjusted βa

(95 % CI)
Crudeβ
(95 % CI)

Adjusted βa

(95 % CI)
Crudeβ
(95 % CI)

Adjusted βa

(95 % CI)

Knee
radiographic
score

−3.78*
(−5.65, −1.90)

−0.87
(−2.98, 1.25)

−2.10
(−4.22, 0.03)

−0.78
(−3.24, 1.68)

−7.02*
(−10.67, −3.38)

−1.26
(−5.47, 2.94)

−1.56
(−3.47, 0.35)

0.18
(−2.01, 2.38)

Hip radiographic
score

−0.22
(−2.44, 2.00)

0.79
(−1.46, 3.03)

−0.80
(−3.33, 1.73)

−0.83
(−3.49, 1.84)

−2.17
(−6.45, 2.10)

0.23
(−4.20, 4.67)

0.37
(−1.90, 2.64)

0.29
(−2.07, 2.64)

a Adjusted regression model for age, gender and BMI

*p Value statistically significant for α≤0.05

Table 5 Linear regression coefficients and 95 % confidence intervals between radiographic score OA and Lequesne index, for knee and hip

Pain Walking distance Activities of daily living Total score

Crude β Adjusted βa Crude β Adjusted βa Crude β Adjusted βa Crude β Adjusted βa

(95 % CI) (95 % CI) (95 % CI) (95 % CI) (95 % CI) (95 % CI) (95 % CI) (95 % CI)
p Value p Value p Value p Value p Value p Value p Value p Value

Knee radiographic score Knee Lequesne index

0.25 0.02 0.19 0.06 0.58* 0.48* 1.01* 0.56

(−0.22, 0.71) (−0.48, 0.52) (−0.15, 0.53) (−0.32, 0.43) (0.19, 0.97) (0.08, 0.89) (0.08, 1.95) (−0.39, 1.51)
Hip radiographic score Hip Lequesne index

0.03 0.63 −0.38 −0.25 0.46 0.46 0.17 0.84

(−2.56, 2.61) (−1.64, 2.89) (−2.02, 1.25) (−1.76, 1.27) (−1.83, 2.75) (−1.41, 2.34) (−5.35, 5.70) (−3.63, 5.31)

a Adjusted regression model for age, gender and BMI

*p Value statistically significant for α≤0.05
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[44] suggests that associations between radiographic OA and
quality of life may be mediated by pain, and this can in part
explain the results described in Table 4.

These findings deserve clinical and epidemiological atten-
tion. From an epidemiologic point of view, the differences
observed should be considered in the interpretation of data
concerning prevalence and incidence estimates based on dif-
ferent OA definitions. From a clinical point of view, in differ-
ent joints, radiographic features may be differently expressed
as far as pain and function are concerned.

Conclusions

In the knee, an increase on radiographic score was associated
with a higher pain frequency score and with worse general
health, physical function, role-physical, bodily pain and limi-
tations in activities of daily living. Regarding the hip, no sig-
nificant associations were found between the severity of ra-
diographic lesions and these measures.

Our data supports that the relation between radiographic
OA features, pain, function and quality of life is different
according to the joint considered which can influence OA case
ascertainment and management.

Compliance with ethical standards
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