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Abstract This study aims to examine the long-term
articular damage in rheumatoid arthritis (RA) patients
according to rheumatoid arthritis articular damage (RAAD)
score and to evaluate the parameters correlated with this
score. The RAAD score was assessed in 85 RA patients
who had the disease for more than 10 years. Patients were
divided into three groups according to duration of the
disease: group 1, 10–14 years; group 2, 15–19 years; and
group 3, more than 20 years. Patients were also divided into
three groups according to the time of initiation of treatment
with disease-modifying antirheumatic drugs: group A,
within the first 2 years, group B, between 2 and 5 years;
and group C, after 5 years. We investigated the RAAD
score relationship between groups 1, 2, 3; groups A, B, C;
sex; drug compliance; age of onset of the disease; and
Health Assessment Questionnaire (HAQ). We observed
significant differences in RAAD scores according to
groups 1, 2, 3 (p<0.01), but not to groups A, B, C; sex;
or drug compliance (p>0.05). While the RAAD score
correlated well with the HAQ (r=0.560, p<0.001), it did not
correlate with the age at onset of the disease (p>0.05). As
RA is not a benign disease and articular damage progresses
over time, the goal of RA therapy must be to maintain a
response before the onset of irreversible damage and loss of
function.
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Introduction

Joint damage and disability in rheumatoid arthritis (RA)
increase with disease duration, but the nature of their
relationship is uncertain. Joint damage progresses con-
stantly over the first 20 years of RA, and the link between
damage and disability are strongest in late RA [1].

The degree of damage shows the irreversible results of
disease activity over time, and joint damage is the most
prominent feature of the disease outcome. Although RA is
commonly evaluated by radiographs, there are some
drawbacks to this technique, among them that damage in
soft tissues surrounding the bones and damage in large
joints cannot be seen. There have been several attempts to
develop a score for irreversible articular damage, based on
clinical examination of large and small joints particularly
for measuring long-term damage, but until now these have
not been widely used. The Rheumatoid Arthritis Articular
Damage (RAAD) score was recently developed as a quick
and feasible method for measuring the long-term articular
damage in large RA populations, and it has been demon-
strated to correlate well with the Larsen score with a good
interobserver reliability [2]. The maximum total score is
70, with higher scores indicating greater articular damage.

In this study, our objective was to examine the long-term
articular damage in RA patients with RAAD score. We
further investigated the impact of sex, different initiation
times of disease-modifying antirheumatic drug (DMARD)
therapy, compliance, age at onset of disease, and Health
Assessment Questionnaire (HAQ) on RAAD scores.

Materials and methods

A cross-sectional study was conducted in a hospital that
serves individuals with a social security insurance (SSK),
provided for blue collar workers and their relatives. The
hospital is a tertiary care referral and training center and
provides care for those referred from other SSK clinics
spread throughout the country, but any patient with an SSK
insurance can also be admitted to the hospital without any
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referral, and this latter group constitutes the majority of the
case-mix. The study included all patients consecutively
admitted to the Physical Therapy and Rehabilitation
Outpatient Clinic between September 2002 and December
2004, if they were fulfilled the 1987 ACR criteria [3] and
had a disease duration of more than 10 years.

Data were collected upon admission to the outpatient
clinic, using a standard questionnaire and a face-to-face
interview. History of disease and drug usage was sought
retrospectively.

On the basis of self-report, patients were divided into
groups according to: (1) duration of the disease preceding
the study onset, as group 1 (10–14 years), group 2 (15–
19 years), and group 3 (20 years or longer); and (2) the time
of initiation of DMARDs treatment, as group A (in the first
2 years), group B (2–5 years), and group C (5 years after
diagnosis).

Patients were divided into three groups according to
duration of the disease: group 1, 10–14 years; group 2, 15–
19 years; and group 3, more than 20 years. They were also
divided according to time of initiation of DMARDs
treatment: group A, in the first 2 years; group B, between
2 and 5 years; and group C, after 5 years. Information on
drugs used was retrospectively sought.

We used RAAD score, which is an easy method for
defining articular damage by physical examination; a
goniometer was the only required instrument. In this
method, 35 joints or joint groups are scored on a three-
point scale (0, no irreversible damage; 1, partly damaged;
2, severe damage, ankylosis, or prosthesis). The maximum
total score is 70, with higher scores indicating greater

articular damage (Table 1) [2]. The same physician who
was blinded to the patient history evaluated score.

The HAQ was used to evaluate the physical functioning
[4].

Rheumatoid factor (RF) positivity was examined and
Ritchie articular index [5] was evaluated.

Compliance was evaluated at every visit, specifically for
DMARDs, nonsteroidal anti-inflammatory drugs (NSAIDs),
and corticosteroids. The patients were asked to describe their
adherence to the prescribed dose and timing according to the
scale of “strictly,” “quite,” “not really,” or “not at all.”
Patients were considered compliant if they reported that they
respected both the dose and the timing of the prescribed
medication “strictly” and/or “quite.” All other answers were
considered as “noncompliant.” Compliance to drugs was
defined if the patient was compliant to the DMARDs,
NSAIDs, and corticosteroids.

Analyses included frequency and percent distributions.
Kruskal–Wallis test was used in comparison of RAAD
score and HAQ score between different disease duration
groups and different initiation times of DMARD therapy
groups. Multiple comparison test was used to evaluate
which group was the cause of difference. Mann–Whitney
U test was used in the comparative analyses of RAAD
score in different groups of sex, compliance, and initiation
time of DMARD therapy. Pearson’s correlation coefficients
were assessed to detect the relationship between RAAD
scores with HAQ and age of disease onset. Level of
statistical significance was accepted as 0.05 throughout the
analyses. All analyses were conducted using SPSS for
Windows, version 11.0.

Table 1 The RAAD score: definitions for scoring damage in individual joints

Joint type Definitions for scoring irreversible articular damage Max score

Cervical spine 1, Severe limitation of motion, ankylosis, or known cervical subluxation 2
2, History of medullary compression or surgical fusion

Shoulder 1, External rotation <45° (anatomical limitation, not due to pain), or severe crepitus 4
2, Ankylosis or prosthesis

Elbow 1, Flexion contracture <30° 4
2, Flexion contracture >30°, ankylosis, history of radial head resection, prosthesis

Wrist 1, Extension or flexion <30°, or volar /ulnar/radial shift 4
2, Ankylosis, prosthesis or history of ulnar head resection

MCP 1, Ulnar deviation 20
2, Subluxation, ankylosis, or prosthesis

PIP 1, Flexion contracture 20
2, Swan neck or boutonniere deformity, ankylosis, or prosthesis

Hip 1, Internal rotation <10° 4
2, Prosthesis or Girdlestone pseudoarthrosis

Knee 1, Medial or lateral deviation >10° due to arthritis, or flexion contracture <20° 4
2, Flexion contracture >20° or prosthesis

Ankle 1, Fixed valgus deformity 4
2, Prosthesis, ankylosis, arthrodesis, or valgus deformity <20°

MTP 1, Visible deformity due to arthritis 4
2, History of Kates–Kessel or other arthroplasty of the forefoot

Maximum total score 70

MCP Metacarpophalangeal, PIP proximal interphalangeal, MTP metatarsophalangeal
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Results

Demographic and clinical characteristics of the patients
were listed in Table 2.

The three different disease duration groups revealed
significantly different results according to RAAD scores
(p=0.001). There was a significant difference between
group 1 (10–14 years) and group 2 (15–19 years) (p=0.035)
and also between group 1 and group 3 (>20 years)
(p=0.000). However, we failed to reach statistical sig-
nificance between group 2 and group 3 (p=0.051).

There were no significant differences in RAAD scores
between groups based on sex (p=0.307), time of initiation
of DMARD therapy (p=0.814), and drug compliance
(p=0.944). The means and statistical differences between
RAAD scores and the different parameters are recorded in
Table 3.

While RAAD scores demonstrated no correlation with
age at onset of the disease (p=0.888), there was a
correlation between RAAD scores and HAQ (r=0.560,
p=0.000).

The three different disease duration groups also revealed
significantly different HAQ scores (p=0.007). There was a
significant difference between groups 1 (10–14 years) and

2 (15–19 years) (p=0.024) and between groups 1 and 3
(>20 years) (p=0.002). However, there was no difference
between groups 2 and 3 (p=0.400).

Discussion

Rheumatoid arthritis is a chronic disease that causes
considerable physical, mental, social, and economic
burdens [6]. It affects 1 in 100 individuals in the population
and leads to physical, psychosocial, and economical
problems [7]. It is a debilitating and progressive disease
in which structural joint damage can continue to develop
even in the face of symptomatic relief. To have a better
quality of life, a reduction in structural damage should also
be considered as one of the goals of the therapy in addition
to controlling the symptoms and improving the physical
function.

Disability may be prominently influenced by large,
rather than small, joint damage, as shown in the prospective
research from Drossaers-Bakker et al. [8]. X-ray scoring
systems need to be refined to assess large joint damage and
to be able to separate erosions from markers of joint failure
such as total cartilage loss. Moreover, there is a ceiling
effect on scores of X-ray damage, in that the scores do not
reflect the degree of the damage, highlighting the fact that
in late RA disease, the interaction between joint damage
and disability cannot be fully explained using the current
methods. To better evaluate the joint failure, new scoring
methods are needed [9]. Attempts to design a clinical
damage score in RA have been published before, but until
now, these have not been widely used. In this study, we
used the currently designed RAAD score to define the late
effects of the disease in assessing damage. It is an easy and
quick evaluation method for outpatient practice [2].

Cohort studies of RA patients attending specialist clinics
with varying disease durations have shown highly signif-
icant correlations between disease duration and joint
damage [1, 10]. Scott et al. [1], concluded in his review
that joint damage assessed by radiological scores in cohorts
of RA patients treated with conventional antirheumatic
drugs is less than 10% of possible maximum of highest
Larsen or Sharp score in early RA, rising to 40% of

Table 3 Comparison of RAAD scores between different groups

Number of patients (%) RAAD score (Mean±SD) P

Sex Female 72 (84.7%) 18.29±18.47 0.307
Male 13 (15.3%) 22.84±17.16

Disease duration Group 1 30 (35.3%) 11.23±13.97 0.001a

Group 2 27 (31.8%) 19.51±19.79
Group 3 28 (32.9%) 26.78±17.77

Compliance status Compliant 43 (50.6%) 18.46±17.05 0.944
Noncompliant 42 (49.4%) 19.52±19.54

Initiation time of DMARD therapy Group A 28 (32.9%) 18.10±17.45 0.814
Group B 12 (14.1%) 21.33±18.08
Group C 45 (52.9%) 18.91±19.06

aStatistically significant

Table 2 Demographic and clinical characteristics of the RA patients

Characteristics Mean±SD

Age (year) 52.8±11.3
Disease duration (year) 17.7±6.3
Age of diagnosis (year) 35.9±10.3
HAQ scores 1.37±0.71
RAAD scores 18.98±18.22
Ritchie 13.17±8.69
RF + (%) 71
DMARD usage (%)
Sulfasalazine 89
Methotrexate 82
Gold preparations 28
Antimalarial drugs 57
Leflunomide 27
Cyclosporin A 14
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possible maximum by 20 years. Furthermore, the average
annual increase in damage, as determined by Scott, was
1.6–1.9% of the possible maximum. In the current study,
we found results parallel to Zijlstra et al. [2] in disease
duration. This result emphasizes the time effect of the
disease. There is a question whether the rate of progression
decreases as the disease duration increases. Larsen and
Thoen [11] found that the rate of increase slowed down
later in the disease and the Larsen score fell. Wolfe and
Sharp [12] reported that the rate of progression was
constant over a 19-year follow-up. In the current study, we
showed that the patients who had RA for more than
20 years had no more structural damage or disability than
the patients with RA for 15–19 years. Our view is that
articular damage did not demonstrate progression after
19 years of the disease.

There have been contradictory results regarding sex
prevalence during the course of RA. Some studies have
suggested that males may follow a much more severe
course [13], whereas others have shown that females
experience a more severe course [14]. In the current study,
there was no sex predilection regarding degree of articular
damage.

Studies in patients with RA who were diagnosed within
2 years of the onset of symptoms showed that early use of
DMARDs was preferable to delayed treatment in terms of
radiographic progression [15, 16]. We evaluated the
patients divided into three groups with respect to the time
of onset of DMARD therapy and found no correlation
between the RAAD score and time of therapy onset. We
showed that neither early nor delayed initiation of
DMARD therapy affected the long-term articular damage.
This may be related to the fact that traditionally used
DMARDs have limitations that may impinge on potential
efficacy. Two factors limiting the long-term efficacy of
traditional DMARDs are waning response during long-
term therapy and poorly tolerated adverse events; the
effects of commonly used DMARDs on radiographic
progression of RA were often minimal [17]. Although in
the current study the duration and dose of the therapies
were not standardized, we can conclude that the current
DMARD therapies may not be as effective in decreasing
the articular damage as expected.

Lee and Tan [18] found no significant difference in
erosions between the compliant and noncompliant group.
To our knowledge, there is no report evaluating the
correlation between compliance and articular damage. In
this study, we showed that there was no correlation
between these parameters. Despite patient compliance to
their drug therapies, articular damage still developed in our
cohort.

Prognostic markers for progressive joint damage and
disability have been extensively reviewed. Sociodemo-
graphic markers such as older age at onset are associated
with poor prognosis [13]. Gradual noticed onset of the
disease after 40 years was a predictor of disease progres-
sion [19]. However, Skoumal and Wottawa [20] divided

patients according to age at onset of the disease, and they
found no statistically significant difference in radiological
progression and clinical scores. We also were unable to
determine a correlation between the RAAD scores and age
at onset.

As disease duration increases, the correlation between
damage and disability becomes more obvious [21]. In the
early disease, the HAQ score shows that loss of functional
capacity is caused mainly by disease activity, while later in
the disease course, destruction may be the main determi-
nant [8]. Bakker et al. [22] found that the Sharp score
initially showed only a weak correlation with HAQ;
however, by the 12th year there was a much stronger
correlation. In our study, the HAQ score correlated well
with the articular damage score, which was consistent with
the earlier reports [2]. Disability worsens over the course of
RA [23].

Both the HAQ and articular damage scores were
significantly worse in patients with 15 to 19 years of
disease when compared to those with 10 to 15 years of
disease, but no significant difference in either score was
observed between patients with 20 years of disease vs those
with disease duration of 15 to 19 years. These observations
support that the progression of the disease is greater in the
first 19 years.

In this study, we observed that the articular damage
increased with disease duration in late RA patients.
Initiation time of DMARD therapy, sex, compliance to
drugs, and age at onset of disease had no effect on articular
damage. RA is not a benign disease and may progress over
time even in the presence of DMARDs. The ultimate goal
of RA therapy is to maintain a response and a state of
remission as early in the disease process as possible, before
the onset of irreversible damage and loss of function. To
achieve such goals, drugs that effectively and rapidly block
inflammation and joint destruction, but are not limited by
waning long-term responses, serious toxicities, or adverse
events that detract from quality of life, are required.
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