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ABSTRACT
Objectives: To evaluate the separate effects of
erosions (E) (bone damage), joint space narrowing
( JSN) (cartilage loss) and (sub)luxation (SLUX) (soft
tissue damage) in four different joint groups on
physical disability in rheumatoid arthritis (RA).
Methods: 3-year follow-up data from the Rheumatoid
Arthritis PreventIon of structural Damage (RAPID) 1
and 2 trials were used. These randomised controlled
trials compared certolizumab plus methotrexate (MTX)
versus MTX in patients with RA. Physical function was
measured by Health Assessment Questionnaire (HAQ).
Radiographic damage was measured by the van der
Heijde-modified Sharp score; separate scores for E,
JSN and SLUX were available. Generalised estimating
equations were performed to assess the relationship
between HAQ and E, JSN and SLUX scores, separately
and in all joint groups.
Results: In separate models for each type of damage
and after adjusting for age, gender, baseline disease
activity and treatment group, E and JSN were more
strongly associated with HAQ than with SLUX. In
combined models, JSN was the only type of lesion
associated with HAQ when all joints were included
together. When separate joint groups were analysed,
E in the wrist and JSN in the metacarpophalangeal
joints (MCPs) were most strongly associated with
function.
Conclusions: Among RA-related joint damage,
cartilage loss quantified by JSN is an important
determinant of physical function. However, when
analysing joint groups separately, erosive damage in
the wrist and JSN in the MCPs had the most important
influence on disability. These data indicate that the
comprehensive assessment of joint damage is needed
to reliably reflect disease-related damage.

INTRODUCTION
In patients with rheumatoid arthritis (RA),
ongoing inflammatory activity and destruction
of the joints may result in physical disability.1

While disability due to disease activity may be
reversible, physical disability as a result of joint
damage is considered widely irreversible.2

Several studies have looked at the relationship
between radiographic damage and physical
function in patients with RA,3–5 concluding
that any type of radiographic damage may
impair physical function.6

Joint destruction includes damage of bone,
cartilage and soft tissue, and these different
structures can be evaluated separately on
radiographs. In the van der Heijde modifica-
tion of the Sharp score (SvdH),7 bone
damage, assessed on radiographs of hands
and feet, is reflected by the erosion (E) score
while cartilage and soft tissue damage is
reflected by the joint space narrowing ( JSN)
score. Recent studies have suggested that
JSN, rather than E, is associated with physical
disability.1 However, the effect of ‘true’ JSN
(as a surrogate for cartilage loss) and (sub)
luxation (SLUX) (as a consequence of
destruction of soft tissues, including liga-
ments) has been analysed separately in only

Key messages

What is already known about this subject?
▸ In patients with rheumatoid arthritis, radio-

graphic damage may impair physical function.

What does this study add?
▸ Erosions and joint space narrowing are both

important elements of damage. The separate
contribution of (sub)luxation to explaining phys-
ical function seems trivial.

How might this impact on clinical practice?
▸ In clinical practice, an aggregated score, such as

Sharp-van der Heijde, is needed to reliably
reflect disease-related damage.
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one previous study.8 According to the SvdH, every joint
is assessed for JSN and the highest scores are assigned to
joints with either severe JSN or SLUX, which may there-
fore reflect either severe cartilage loss or soft tissue
damage,9 and it is conceivable that SLUX adds to irre-
versible physical disability.
Another outstanding question in this regard is

whether the dominant effect of JSN on physical disabil-
ity can be explained by preferential wrist involvement. A
recent study of ours in a (different) longitudinal cohort
of patients with RA did not show a clear relationship
between E, JSN or SLUX as compared with Health
Assessment Questionnaire (HAQ) score, but did show
correlations with some aspects of functioning such as
grip strength. An important limitation of that study was
that radiographs of the feet were missing, while the
small sample size may have precluded detecting subtle
associations.8 To date, therefore, important aspects of
explaining physical disability from radiographic damage
are still lacking.
The aim of this study was to evaluate the separate effects

of E (bone damage), JSN (cartilage loss) and SLUX (soft
tissue damage) in four different joint groups on physical
disability assessed by HAQ in patients with RA, using data
from two prospective phase III randomised controlled
trials (RCTs) on certolizumab pegol (CZP).

METHODS
Study design
The Rheumatoid Arthritis PreventIon of structural
Damage (RAPID) 1 and 2 RCTs, have been conducted
in adults with active RA who had inadequate prior
response to methotrexate (MTX) therapy. The aim of
these studies was to evaluate the efficacy and safety of
two dosages of CZP and MTX in comparison with
placebo (PBO) and MTX in patients with active RA.10 11

Briefly, in both trials, adult patients were eligible for
inclusion if they had active RA with duration between
6 months and 15 years, and had received prior MTX for
at least 6 months.
Patients were randomised 2:2:1 to one of two dosages

of CZP (200 mg and 400 mg) plus MTX or PBO plus
MTX. Patients who did not achieve an American College
of Rheumatology (ACR) 20 response at weeks 12 and 14
were withdrawn from the studies and allowed to enter the
open-label extensions (OLE) of the trials at week 16, with
400 mg of CZP plus MTX (rescue medication). The
double-blind PBO controlled part, RAPID 1, had a
52-week duration and included 982 patients; RAPID 2
had a 24-week duration and included 619 patients.
We received a 90% random sample of the subjects

from the RAPID 1 and 2 trials with follow-up of up to
3 years, to perform the current analyses.

Outcome
Physical function was assessed using the HAQ12 at each
visit. The HAQ includes 20 questions organised into 8

categories. Each question is scored on a scale ranging
from 0 to 3 (from: ‘without any difficulty’ (score 0) to
‘cannot be done at all’ (score 3)). Aids or devices, if any,
were also taken into consideration when scoring. The
total HAQ-score, which ranges from 0 (no disability) to
3 (severe disability), is the grand mean of the highest
scores per category.

Radiographic assessments
In RAPID 1, radiographs of hands and feet were per-
formed at baseline, weeks 24 and 52 in the double-blind
phase, and weeks 76, 100 and 148 in the OLE for
52-week completers. For patients who received rescue
medication, radiographs were performed at baseline,
week 16 and week 40 in the double-blind phase, then at
weeks 64 and 112 in the OLE. In RAPID 2, radiographs
of hands and feet were obtained at baseline and at week
24 in the double-blind phase, and weeks 48, 100 and
128 in OLE for 24-week completers. For patients who
were rescued at week 16, radiographs were performed at
baseline and week 16 in the double-blind phase, then at
weeks 40, 92 and 120 in the OLE. In both RCTs, radio-
graphs were assessed by two experienced readers using
the SvdH method. They simultaneously scored all avail-
able radiographs/time-points per patient.
In the SvdH method, erosions are assigned scores per

joint from 0 (no erosion) to a maximum of 5 (complete
destruction of the joint) in the hands and a maximum
of 10 in the feet. The maximum total erosion score in
the hands is 160, and in the feet it is 120. JSN is scored
from 0 (no JSN) to 4 (complete ankylosis or luxation),
with a maximum total JSN of 120 in the hands and a
maximum of 48 in the feet.
In this trial, ‘JSN’ has been documented as ‘real JSN’

or as SLUX separately: real JSN has been scored on a
scale of 0–4. SLUX has been scored as 0 (no SLUX), 1
(subluxation) or 2 (luxation). This distinction allowed
us to investigate all three components of the SvdH-score
separately. Separate scores per reader were used for our
analysis.

Statistical analysis
Statistical analyses were performed using IBM SPSS
Statistics V.20 software. Generalised estimating equations
(GEE) were used to investigate the relationship over
time between E, real JSN, and SLUX, and physical func-
tion (HAQ), while adjusting for within-patient correl-
ation. GEE is a technique that can be used for
longitudinal data analysis, making use of data from all
time points and adjusting for within-patient correlation,
that is, correlation between time points within the same
patient.13 GEE does not require a normal distribution of
the dependent variable, which makes it attractive for
analysing radiographic data. Covariance was modelled
using an ‘exchangeable’ correlation structure, which
assumes constant correlations between repeated mea-
surements over time.
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The dependent (outcome) variable was the
HAQ-score, either as a continuous score or as a dichot-
omous HAQ (with a cut-off level at 0.5),14 assessed at
the same time points as the radiographs. Radiographic
damage was modelled as E-score, ‘real’ JSN-score and
SLUX-score, in three different ways: as dichotomous
variable (presence vs absence of damage), as a count-
variable (number of joints with damage), or as a
continuous-variable (SvdH-score). Radiographic damage
was assessed separately in four different joint groups:
wrists, metacarpophalangeal joints (MCPs), proximal
interphalangeal joints (PIPs), metatarsophalangeal joints
(MTPs). Since SLUX is very rarely scored in the wrists
and in the PIPs, we have excluded these joint groups
when analysing SLUX.
The explanatory variables were entered in the models in
the following order:
Step 1: E, ‘real’ JSN and SLUX in all joints were
entered separately;
Step 2: All three types of damage in all joint groups
were entered simultaneously in the model and back-
ward selection was used to evaluate the independent
contribution of all factors;
Step 3: Each type of damage was entered separately per
joint group;
Step 4: E, ‘real’ JSN and SLUX per joint group were
entered simultaneously, and backward selection was used
to evaluate the independent contribution of all factors.
All analyses were adjusted for Disease Activity Score 28
(DAS28) at baseline, age, gender and treatment group.
Interactions for gender and treatment group were for-
mally excluded before running the models.
The analyses were first performed in the RAPID 1

data set, and then repeated on the RAPID 2 data set. p
Values of ≤0.05 were considered statistically significant.

RESULTS
A total of 847 patients from RAPID 1 and 567 patients
from RAPID 2 were included in our study, respectively
86% and 92% of the originally randomised patients.
The baseline characteristics of the patients from the two
cohorts are presented in table 1 and show that both
cohorts were generally similar. Both readers from each
of the studies have found similar levels of radiographic
damage but mean baseline radiographic damage was
lower in RAPID 2 than in RAPID 1.

RAPID 1 analysis
In the separate models of E, ‘real’ JSN and SLUX scores
in all joint groups (table 2), E and ‘real’ JSN were asso-
ciated with HAQ-score (expressed as a continuous vari-
able and as a dichotomous variable), regardless of the
reader. The association between SLUX and HAQ-score
was stronger, but this was only statistically significant for
reader 2.
Splitting up total E-scores into segmental E-scores

(wrists, MCPs, PIPs, MTPs) yielded essentially similar
associations (table 3), suggesting that either segmental
E-scores are strongly correlated or that all separate seg-
ments correlate with HAQ-score. Similar results were
found for ‘real’ JSN. Associations between segmental
SLUX-scores and HAQ-score were numerically stronger,
but not statistically significant (except for SLUX MCPs
and HAQ-score by reader 2).
In order to further disentangle whether all segments

contributed significantly to the association between ero-
sions and HAQ-score, JSN and HAQ-score, and SLUX
and HAQ-score, we performed a series of multivariable
analyses (tables 2 and 3, lower part).
If E-score (all joints), JSN-score (all joints) and

SLUX-score (all joints) were multivariably correlated to

Table 1 Baseline characteristics of RAPID 1 and RAPID 2 patients (all results are mean (SD) unless stated otherwise)

RAPID 1
N=847

RAPID 2
N=567

Age (years) 51.6 (11.4) 51.6 (11.7)

Sex (female)* 701 (82.8) 463 (81.7)

Rheumatoid factor positivity* 695 (82.1) 422 (74.4)

DAS28 6.9 (0.8) 6.82 (0.8)

HAQ (0–3) 1.7 (0.6) 1.6 (0.6)

HAQ (>0.5)* 805 (95.0) 537 (94.7)

Disease duration (years) 6.2 (4.3) 6.2 (4.1)

Reader 1

Total E-score† 18.5 (28.3), 0–195 16.3 (25.2), 0–189

Total real JSN-score† 22.6 (29.2), 0–147 18.2 (23.7), 0–126

Total SLUX-score† 1.1 (3.1), 0–26 1.0 (2.6), 0–15

Reader 2

Total E-score† 29.5 (35.9), 0–209 16.27 (24.5), 0–188

Total real JSN-score† 32.9 (32.8), 0–165 14.76 (20.7), 0–128

Total SLUX-score† 1.1 (2.7), 0–20 0.88 (2.5), 0–18

*n (%).
†Mean (SD), minimum–maximum.
DAS28, Disease Activity Score 28; E, erosions; HAQ, Health Assessment Questionnaire; JSN, joint space narrowing; RAPID, Rheumatoid
Arthritis PreventIon of structural Damage; SLUX, (sub)luxation.
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HAQ-score, ‘real’ JSN seemed to be dominant in
explaining the association between damage (E, JSN,
SLUX) and physical function (HAQ-score), and the
effects of E and SLUX were entirely captured by JSN
(table 2).
Subsequently, all segmental joint scores (E-scores,

JSN-scores and SLUX-scores) were tested in one model
against HAQ-score (table 3), and it turned out that the
association between damage scores and HAQ-score was
largely determined by erosions in the wrists and ‘real
JSN’ in the MCPs.
Although there are some differences between the

scores of the two readers, they are small and, in general,
the results of our analysis are consistent for both
readers, regardless of the type of outcome variable used
(HAQ continuous or dichotomous).
Interactions between damage variables and gender or

treatment were tested and not considered relevant.

RAPID 2 analysis
All separate models were also tested in the RAPID 2
trial. While the values obtained for the parameter esti-
mates and the CIs were largely similar (though with
somewhat lower parameter estimates) to those obtained
in RAPID 1 (see online supplementary table S1), the
results did not reach statistical significance.

DISCUSSION
The present study, performed in patients with RA from
two RCTs on CZP, analysed the relationship between
present radiographic damage and HAQ-score in RA.
Radiographic damage in RA, as quantified by the SvdH,
is a combination (sum-score) of erosions

(operationalised as the E-score) and JSN (operationa-
lised as the JSN-score). We have factored in a third type
of damage—SLUX—that is visible and quantifiable on
radiographs but is usually part of the JSN-score and
cannot be separated from that. In this particular analysis,
we were able to unravel ‘real JSN’ from ‘(sub)luxation’,
so that we could investigate if SLUX had an independ-
ent contribution to explaining physical function.
One of the main conclusions of this analysis is that we

could not find such an independent contribution of
SLUX to explain the variation in HAQ-score. In accord-
ance with other studies, we found ‘real JSN’ to be most
contributory to explaining the HAQ-score.1 That does
not mean that SLUX (or erosion) is not important; in
fact, there was a numerical association between
subluxation-score and HAQ-score that was not statistically
significant. It only indicates that the contribution of ero-
sions and SLUX is appropriately captured by JSN. In
other words: erosions and SLUX in this cohort rarely
occur as the only phenomena, but, usually—if not always
—in conjunction with JSN. An alternative explanation
could be that erosions and SLUX are rare phenomena in
comparison with ‘real’ JSN. That is definitely not true for
erosions, which occur as often as ‘real’ JSN, but likely
true for SLUX that were indeed rare in these trials. Since
SLUX is a known late consequence of long-term RA, and
the effects of SLUX are captured by JSN, the inclusion of
SLUX in the scoring method for radiographic damage
does not seem to be very relevant. However, there is also
no indication that SLUX jeopardises the performance of
the modified Sharp score, and it does not make sense to
remove SLUX from the current score.
Our present study partially confirms the results of a

previous study by Aletaha et al,1 suggesting that JSN is

Table 2 Relationship between radiographic damage in all joint groups (univariable models with separate predictors (step 1),

and multivariable models (step 2)) and physical function (either by HAQ continuous or by HAQ dichotomous)

HAQ continuous HAQ dichotomous
Reader 1 Reader 2 Reader 1 Reader 2
β (95% CI) β (95% CI) OR (95% CI) OR (95% CI)

Predictors, separate models†

Erosions all joint groups 0.002

(0.001 to 0.003)**

0.002

(0.001 to 0.003)***

1.008

(1.003 to 1.014)**

1.007

(1.003 to 1.012)**

Real JSN all joint groups 0.002

(0.001 to 0.003)***

0.003

(0.002 to 0.004)***

1.010

(1.004 to 1.016)***

1.011

(1.006 to 1.016)***

SLUX all joint groups 0.002

(−0.009 to 0.013)

0.017

(0.003 to 0.031)*

1.055

(0.994 to 1.119)

1.079

(1.012 to 1.051)*

Predictors, combined models‡

Erosions all joint groups – – – –

Real JSN all joint groups 0.003

(0.002 to 0.005)***

0.003

(0.002 to 0.004)***

1.010

(1.004 to 1.016)***

1.011

(1.006 to 1.016)***

SLUX all joint groups −0.017
(−0.030 to −0.004)*

– – –

*p≤0.05; **p≤0.01; ***p≤0.001; otherwise NS.
†GEE, adjusted for age, gender, baseline DAS28, treatment group.
‡GEE (backward selection), adjusted for age, gender, baseline DAS28, treatment group; all results are last step of the regression.
–, variable not included in the final model; DAS28, Disease Activity Score 28; GEE, generalised estimating equations; HAQ, Health
Assessment Questionnaire; JSN, joint space narrowing; NS, not significant; SLUX, (sub)luxation.

4 Gherghe AM, et al. RMD Open 2016;2:e000219. doi:10.1136/rmdopen-2015-000219

RMD Open

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://rm

dopen.bm
j.com

/
R

M
D

 O
pen: first published as 10.1136/rm

dopen-2015-000219 on 11 M
arch 2016. D

ow
nloaded from

 

http://dx.doi.org/10.1136/rmdopen-2015-000219
http://rmdopen.bmj.com/


more clearly associated with irreversible physical disabil-
ity than with erosions. This study did not further distin-
guish soft tissue damage (SLUX) from cartilage loss
(‘real’ JSN). A recent study of ours8 performed in an
observational cohort followed up for 10 years investi-
gated the contribution of the three types of radiographic
joint damage on several aspects of functional outcome
(HAQ-score, grip strength, dexterity-score) in patients
with RA. Patients in that cohort did not receive bio-
logical therapy, and had a long follow-up period
(10 years), with consequently more radiographic pro-
gression, including more SLUX, than did the RAPID

trials. But even in that study, an independent contribu-
tion of SLUX on any of the studied outcomes could not
be proven.
When assessing the association between different types

of radiographic damage on HAQ per joint group, our
results are in line with those of Koevoets et al.15 They
have shown that erosions occurring in the wrist were the
main contributor to disability. The wrist has also been
found to be the most important site for explaining
impaired grip strength in our previous study.8 A possible
explanation is that the wrist is actively involved in many
of the daily activities of the HAQ questionnaire.

Table 3 Relationship between radiographic damage in separate joint groups (univariable models with separate predictors

(step 3), and multivariable models with combined predictors (step 4)) and physical function (either by HAQ continuous or by

HAQ dichotomous)

HAQ continuous HAQ dichotomous
Reader 1 Reader 2 Reader 1 Reader 2
β (95% CI) β (95% CI) OR (95% CI) OR (95% CI)

Predictors, separate models†

Erosions wrists 0.007

(0.004 to 0.011)***

0.006

(0.004 to 0.009)***

1.034

(1.015 to 1.054)***

1.023

(1.011 to 1.035)***

Erosions MCPs 0.005

(0.000 to 0.010)*

0.006

(0.001 to 0.010)*

1.013

(0.993 to 1.033)

1.014

(0.997 to 1.032)

Erosions PIPs 0.012

(0.002 to 0.022)*

0.012

(0.005 to 0.019)***

1.040

(0.994 to 1.089)

1.038

(1.009 to 1.068)*

Erosions MTPs 0.002

(−0.001 to 0.004)

0.003

(0.001 to 0.005)**

1.011

(1.000 to 1.022)*

1.012

(1.002 to 1.022)*

Real JSN wrists 0.005

(0.002 to 0.008)***

0.007

(0.004 to 0.009)***

1.024

(1.010 to 1.039)***

1.027

(1.014 to 1.041)**

Real JSN MCPs 0.007

(0.003 to 0.011)**

0.008

(0.004 to 0.012)***

1.025

(1.006 to 1.044)**

1.031

(1.012 to 1.049)***

Real JSN PIPs 0.011

(0.003 to 0.019)**

0.014

(0.008 to 0.021)***

1.044

(1.007 to 1.082)*

1.044

(1.016 to 1.071)**

Real JSN MTPs 0.003

(0.000 to 0.006)*

0.004

(0.001 to 0.007)**

1.016

(1.003 to 1.029)*

1.019

(1.007 to 1.031)***

SLUX MCPs 0.013

(−0.013 to 0.04)

0.052

(0.023 to 0.082)***

1.124

(0.939 to 1.345)

1.305

(1.055 to 1.613)*

SLUX MTPs 0.000

(−0.013 to 0.013)

0.015

(−0.001 to 0.031)

1.056

(0.986 to 1.132)

1.088

(1.008 to 1.175)*

Predictors, combined models‡

Erosions wrists 0.007

(0.004 to 0.011)***

0.006

(0.003 to 0.009)***

1.035

(1.013 to 1.057)**

1.023

(1.009 to 1.038)***

Erosions MCPs – −0.010
(−0.018 to −0.002)*

0.960

(0.932 to 0.989)**

0.948

(0.920 to 0.977)***

Erosions PIPs – – – –

Erosions MTPs – – – –

Real JSN wrists – – – –

Real JSN MCPs – 0.012

(0.005 to 0.020)**

1.041

(1.012 to 1.070)**

1.059

(1.027 to 1.092)***

Real JSN PIPs – – – –

Real JSN MTPs – – – –

SLUX MCPs – – – –

SLUX MTPs – – – –

*p≤0.05; **p≤0.01; ***p≤0.001; otherwise NS.
†GEE, adjusted for age, gender, baseline DAS28, treatment group.
‡GEE (backward selection), adjusted for age, gender, baseline DAS28, treatment group; all results are last step of the regression.
–, variable not included in the final model; DAS28, Disease Activity Score 28; GEE, generalised estimating equations; HAQ, Health
Assessment Questionnaire; JSN, joint space narrowing; MCPs, metacarpophalangeal joints; MTP, metatarsophalangeal joints; NS, not
significant; PIPs, proximal interphalangeal joints; SLUX, (sub)luxation.
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The strength of our study lies in the large number of
patients, the completeness of the data and also in the
statistical methods used. GEE is a multivariable analysis
technique that allows investigating the association of
radiographic damage in relationship to function while
covering multiple time points, thus not ‘spoiling’
informative data.8 15

We are aware of several limitations of this study. One
limitation is the high number of statistical tests performed
and the sensitivity of methods such as GEE that make use
of all data available, which may occasionally lead to spuri-
ous associations (eg, negative correlations where positive
correlations were expected). Reassuringly, though, our
results were in line with data from previous studies.
It is also important to point out that readers should

not pay too much attention to the magnitude of the
regression coefficients, as these reflect rather artificial
associations of decomposed structural measures with
functional measures, but rather to the sign (positive vs
negative) and the level of statistical significance. These
latter confirm the association and the direction of the
association.
A surprising finding was the fact that the RAPID 2

trial did not yield statistically significant results, although
all associations were in the same direction. Some
characteristics of the RAPID 2 trial (fewer patients than
in RAPID 1, lower radiographic damage at baseline and
subsequently lower radiographic progression) may have
had an influence on the results. However, this inconsist-
ency underlines the challenge faced when investigating
the relationship between radiographic damage and func-
tional disability, and we are not able to fully explain it.
In addition, there may be other factors worth consid-

ering when analysing the relationship between radio-
graphic damage and physical function. One could be
the way physical function is measured. Although the
HAQ is the most widely used functional outcome meas-
urement, it has several issues, such as a particular focus
on function of the hands;16 however, larger joints, such
as joints of the knee, may impact physical function to a
greater extent than the joints of the hands,17 which
would be underestimated by the HAQ-score. If so, this
implies that the association between radiographic
damage and physical function is even stronger than our
results show.
There are also some methodological issues of using

HAQ, for instance: (1) it is a generic rather than a
disease-specific instrument; (2) it is not sensitive to
change at both ends of the spectrum (floor and ceiling
effects); (3) HAQ raw scores are ordinal scores and
therefore not strictly suitable for parametric statistical
analysis.18 19 Although the HAQ is usually employed sat-
isfactorily as a continuous measure in clinical trials, it is
questionable to what extent the subtle relationships
between radiographic scores and HAQ-scores are ham-
pered by these methodological issues.9 If these limita-
tions are overcome and a better way of assessing the
outcome of functional disability is developed, the

relationship between radiographic damage and func-
tional disability may become less challenging to address,
and may become clearer. Studying other functional
outcome measures (not available for the present study),
such as Arthritis Impact Measurement Scales (AIMS/
AIMS2),20 21 or performance-based methods, such as
grip strength, might be a useful addition when addres-
sing this complex relationship between radiographic
damage and physical functioning.
Another factor to consider in the relationship

between radiographic damage and physical function is
the means of quantification of radiographic damage. We
have ‘decomposed’ the SvdH-score into three separate
parts, which were subsequently analysed in four different
joint groups, using the separate scores of the two
readers; the objective was to obtain better insight into
the details of a very complex relationship. In addition,
this was performed in an attempt to reflect damage of
different anatomic structures and to relate it with func-
tion. Nevertheless, a very clear distinction of structures
involved is very difficult or even impossible as, for
example, SLUX can reflect damage in the soft tissue,
but is frequently also associated with bone or cartilage
damage. However, while the results of our analysis may
suggest that an important part of variation in HAQ-score
could be explained solely by a few components of the
SvdH-score, in fact, there are still many reasons to use a
total composite score. The patients included in this
study represent a (highly) selected population that is eli-
gible for RCTs: they have high disease activity at baseline
and radiographic damage already present at baseline,
and thus a relatively high likelihood of radiographic pro-
gression.22 In these patients, more joints are more likely
to be affected by both erosions and JSN,23 which are not
independent (the existence of damage in 1 joint makes
it more likely to have damage in other joints as well), so
there is likely some redundancy with regard to radio-
logical information conveyed by components. This
redundancy can also explain why some types of lesions
(eg, ‘real’ JSN) are independently associated with func-
tional disability while others are not. These results in
fact confirm what has been previously shown regarding
radiographic damage: that a composite score (such as
the SvdH-score) is appropriate for radiographic
scoring.23–25

In conclusion, this study gives better insight into the
complex relationship between radiographic damage and
disability. Erosions and JSN are both important elements
of damage. The separate contribution of SLUX to
explaining physical function seems trivial.
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