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Abstract We aimed to estimate the prevalence of over-
weight in Moroccan patients with rheumatoid arthritis (RA)
and its relationships with disease activity, functional disabil-
ity, structural damage, and immunological status. Two
hundred fifty patients with RA were consecutively included.
Patients’ characteristics were specified. The following data
were collected: age, disease duration, disease activity
(evaluated with physical examination data, biological tests
(erythrocyte sedimentation rate and C-reactive protein), and
the disease activity score (DAS28)), radiographic changes
(assessed by the Sharp’s method), functional disability
(assessed by using the Health Assessment Questionnaire),
extra-articular manifestations, immunological status, and
treatment details. Overweight was defined according to the
body mass index (BMI) values: underweight, <18.5; normal
weight, 18.5–24.9; overweight, 25–29.9; and obesity, ≥30.
The mean age of patients was 46.31±12.64 years. The mean
disease duration was 9.46±8.43 years. Seventy-five patients
(30%) were overweight, 42 (16.8%) were obese, and 133
(53.2%) were normal. Increased BMI was associated with
the activity of disease (DAS28) (r=0.426), structural damage
(Sharp total score) (r=0.297), the rate of rheumatoid factor
(r=0.311), and with the rate of anti-cyclic citrullinated
protein antibodies (for all p≤0.01). There were no statisti-
cally significant differences in BMI according to gender,
dose and duration of corticosteroids, or functional impair-
ment. In our sample, overweight seems to be prevalent in our
RA patients. Overweight seems to occur independently of
treatment and shown to be mainly associated to disease

activity, structural damage, and immunological status. Large
studies are needed to confirm those results.
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Introduction

Overweight and obesity is a state of chronic low-grade
inflammation that predisposes people to several diseases
and that is increasingly prevalent [1]. Recent data have
found a relationship between the increase of body mass
index (BMI) and high levels of tumor necrosis factor,
interleukin 6, and C-reactive protein [2]. Increasing BMI
associates with increased cardiovascular risk independently
of many confounders [3]. Rheumatoid arthritis (RA) is the
commonest chronic systemic inflammatory disease that
leads to joint damage and bone destruction with functional
incapacity in the long term and increased mortality [4, 5].
In patients with RA, reduced physical activity and treatment
with corticosteroids may increase the risk of overweight
[4]. Incoming studies have found that BMI is associated to
disease activity, joint erosions, and poor disease outcome
[4–6]. This factor may also be complicated by metabolic
abnormalities and general organ dysfunction with increased
mortality particularly related to cardiovascular diseases [7–
9]. The influence of BMI and/or body fat on rheumatoid
arthritis disease activity and severity is still unclear but the
role of pro-inflammatory cytokines and adipokines has
been recently highlighted [1, 3, 8]. Some studies have
shown high BMI to be associated with RA and poor disease
outcome [4, 8], whereas others have found low BMI to be
associated with increased erosion in small joints and
decreased survival, with high BMI being protective [1,
10]. The purpose of this study was to estimate the
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prevalence of overweight in Moroccan patients with RA
and its relationships with disease activity, functional
disability, structural damage, and immunological status.

Patients and methods

Patients

Patients with RA were included consecutively in this cross-
sectional study at the Department of Rheumatology of the
University Hospital of Rabat-Sale in Morocco between
September 2009 and November 2010. Patients were
recruited in consultation or during hospitalization. The
local medical ethics committee of the Faculty of Medicine
in Rabat approved the research and patients gave their
consent for the study. Our research conformed to the
Helsinki Declaration and to local legislation. For all
patients the following data were collected: age, gender,
cigarettes smoking (current smoker, ex-smoker, or never-
smoker), the presence or absence of an exercise activity
(assessed by self-report concerning regular physical exer-
cise, leisure time, and activities of daily living), age at
onset, diagnosis delay (months), disease duration (years),
and pain intensity (visual analogue scale (VAS) 0–100 mm,
0=no pain and 100=severe pain imaginable). Disease
activity was measured clinically using data from physical
examination (duration of morning stiffness (minutes), night
pain (number of awakenings), number of swollen and
tender joints), biologically by using erythrocyte sedimenta-
tion rate and C-reactive protein tests, and by the disease
activity score in 28 joints (DAS28). Radiographs of hands,
wrists, and feet were evaluated by one observer and scored
using Sharp’s method as modified by van der Heijde [11]
were used to assess structural damage. The Moroccan
version of Health Assessment Questionnaire translated and
validated in Moroccan population was used to evaluate
functional disability [12]. Also, identified were: extra-
articular manifestations and immunological abnormalities
(rheumatoid factor rate (RF) by Elisa method and anti-
cyclic citrullinated protein antibody positivity by Elisa).
Treatment (doses and duration) with corticosteroids, disease
modifying antirheumatic drugs (DMARD’s), and biologic
agents was specified. All parameters were collected at the
same time of the day and by a single investigator.

Anthropometric measures

Weight (kilograms) and height (centimeters) were measured
and the body mass index (BMI) (weight/height squared) has
been calculated. In accordance with World Health Organi-
zation standards [8], overweight and obesity were defined
by using the body mass index values: underweight, <18.5;

normal weight, 18.5–24.9; overweight, 25–29.9; and
obesity, ≥30 [13].

Statistics

The statistical package for the social sciences version 13.0
was used for statistical analysis. Data for patients were
presented as mean and standard deviations for continuous
variables and as frequencies and percentages for categorical
variables. Comparisons between more than two groups
were assessed using the analysis of variance. Correlations
between BMI values and disease variables were performed
with Pearson correlation coefficient completed with regres-
sion models for significant variables. Results were adjusted
for the potential confounders (age, gender, and exercise
activity). The significance level of p was set at 0.05.

Results

Two hundred fifty patients with RA were included in this
cross-sectional study. The characteristics of patients are shown
in Table 1. The mean age of our patients was=46.31±

Table 1 Patients’ and disease characteristics (n=250)

Mean±SD or N (%) Range

Age (years) 46.31±12.64 21–72

Gender (females/males) 198/52 (79.2%/20.8%)

Disease duration (years) 9.46±8.43 0.50–40

Diagnosis delay (months) 47.6±36.41 3.6–240

Extra-articular manifestations
VAS pain

142 (56.4%)

(0–100 mm) DAS28 53±21.19 10–90

5.46±1.6 1.98–8.79

HAQ 1.51±0.47 0–2.85

Sharp total score 105.26±89.41 0–345

Rheumatoid factor 96 (38.4%) 0–320

Positivity

Rate (UI)

AntiCCp antibodies

Positivity 108 (43.2%) 0–310

Rate (UI) 85.57±60.9 10–117

ESR (mm) 50.82±19.1 1–96

CRP (mg/l) 31.65±19.37

BMI (kg/m²)

Normal 133 (53.2%)

Overweight 75 (30%)

Obesity 42 (16.8%)

VAS visual analogue scale, DAS disease activity score, HAQ health
assessment questionnaire, ESR erythrocyte sedimentation rate, CRP C-
reactive protein, AntiCCp anti-cyclic citrullinated protein antibodies
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12.64 years (range, 21–72) and the mean disease duration
was 9.46±8.43 years. Two hundred twenty-two patients
(88.8%) were treated with corticosteroids, 232 (92.8%) were
treated with DMARD’s (81.9% treated with methotrexate),
and 69 (27.6%) were treated with biologic agents. Seventy-
five patients (30%) were overweight, 42 (16.8%) were obese,
and 133 (53. 2%) were normal (Table 1). Current smokers
had lower BMI values than other groups (p=0.016). There
were no statistically significant differences in BMI according
to gender (p=0.067), presence of extra-articular manifes-
tations (p=0.234), functional impairment (p=0.381), or
treatment with corticosteroids (dose and duration) (p=
0.343). Using BMI as a categorical variable, we have found
that patients with overweight and obesity had significantly
higher disease activity (DAS28) (p=0.006; CI (95%), 0.337–
0.777), severe structural damage (Sharp) (p<0.001; CI
(95%), 0.272–0.999), high levels of rheumatoid factor (p=
0.012; CI (95%), 0.163–0.364), and anti-cyclic citrullinated
protein antibodies (0.004; CI (95%), 1.472–1.840).

In correlations, increased BMI has significant linear
correlation with high disease activity (DAS28), high total
Sharp score, the rate of rheumatoid factor, and with the rate of
anti-cyclic citrullinated protein antibodies (r=0.421; for all
p≤0.01) (Table 2). In multiple regression models, increased
BMI was associated to disease activity (DAS28) (R2=0.372),
structural damage (R2=0.488), and the rate of anti-cyclic
citrullinated protein antibodies (R2=0.187) (Table 3).

Discussion

In our data, overweight and obesity seem to be frequent in
Moroccan patients with RA. Recently, attention has focused
on relationship between overweight and rheumatic diseases
especially after having shown the role of adipocytes in
inflammation [14]. In our sample, increased BMI was

significantly associated with higher disease activity
(DAS28). Previous studies as the QUEST-RA database
had shown similar results and a significant association
between body fat and level of C-reactive protein (CRP) in
RA patients has been demonstrated recently, although this
did not extend to RA disease activity [7, 14–17]. The exact
mechanism by which BMI may influence disease activity is
not known but is possibly related to the levels of pro-
inflammatory cytokines and adipokines (such as leptin and
resistin) being produced by the white adipose tissue,
contributing to an increased DAS28 score [7, 8, 17]. On
the other hand, our data revealed that patients with high
BMI had higher Sharp total score. Previous authors [4, 8]
have found similar association between overweight and the
risk of joint destruction in RA. However, prior studies have
identified an association between increasing BMI and lower
rates of radiographic progression in RA patients [1, 18]. In
fact, there are methodological differences between studies,
and a possible protective effect of obesity on radiographic
damage was reported in early disease rather than in RAwith
prolonged duration [1, 16, 17]. This association is seem-
ingly paradoxical, as adipose tissue is a potent source of
cytokines and was associated with increased systemic
inflammation in RA patients [17, 18]. Another adipokine,
adiponectin, has potential anti-inflammatory activity in
vascular endothelium and has been shown to be protective
against atherosclerosis [17, 19]. A key feature of adipo-
nectin physiology is that circulating levels diminish as
adiposity increases. It has be shown that serum adiponectin
levels are associated with radiographic damage in RA,
suggesting that this adipokine may be a pathogenic
mediator of the seemingly paradoxical relationship between
increasing adiposity and protection from radiographic
damage in RA [16, 17].

Also, our data had shown that increased BMI might be
associated with rheumatoid factor and anti-cyclic citrulli-
nated protein antibodies and add the observation that there
could be different mechanisms in seropositive and seroneg-
ative RA [1, 15]. Indeed, few studies identified a protective
effect of obesity only in patients seropositive for RF or anti-
cyclic citrullinated protein antibodies [1, 14]. Such findings
remain unclear and need further studies.

Table 2 Correlations between body mass index (BMI) and disease
parameters

Pearson’s correlation coefficient p

Disease duration 0.281 0.316

DAS28 0.426 0.003

CRP 0.193 0.247

HAQ 0.137 0.109

Sharp total score 0.297 <0.001

Rheumatoid factor 0.311 0.001

AntiCCP antibodies 0.421 0.012

P<0.05, statistically significant

DAS disease activity score; HAQ health assessment questionnaire;
CRP C-reactive protein; AntiCCp anti-cyclic citrullinated protein
antibodies

Table 3 Multiple regression analysis results for body mass index

R2 p CI (95%)

DAS28 0.372 0.027 0.001–0.007

Sharp score 0.488 0.003 0.120–0.587

AntiCCp 0.187 0.001 0.006–0.532

P<0.05, statistically significant

DAS28 disease activity score in 28 joints, AntiCCp anti-cyclic
citrullinated protein antibodies
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Finally, our study has found that cigarette smoking
associates with reduced BMI. Similar results were reported
in the study of Stavropoulos-Kalinoglou et al. [16]. These
results should be confirmed in longitudinal studies.

In conclusion, overweight in our RA patients seems to
occur frequently and independently of treatment and shown
to be mainly associated to disease activity, structural
damage, and immunological status. The underlying mech-
anisms of the association between BMI and disease features
should be elucidated. Recognizing complicated relation-
ships between overweight and RA could help to avoid their
complications in particular cardiovascular diseases.

Disclosures None.
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