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Abstract
Introduction: Rheumatoid arthritis (RA) is a well-documented independent risk factor for cardiovascular disease.
Obesity may provide an additional link between inflammation and accelerated atherosclerosis in RA.
Objective: To evaluate the association between obesity and disease parameters and cardiovascular risk factors in RA
patients.
Method: Cross-sectional study of a cohort of RA patients from three Brazilian teaching hospitals. Information on
demographics, clinical parameters and the presence of cardiovascular risk factors was collected. Blood pressure, weight,
height and waist circumference (WC) were measured during the first consultation. Laboratory data were retrieved from
medical records. Obesity was defined according to the NCEP/ATPIII and IDF guidelines. The prevalence of obesity was
determined cross-sectionally. Disease activity was evaluated using the DAS28 system (remission < 2.6; low 2.6–3.1; moderate
3.2–5.0; high > 5.1).
Results: The sample consisted of 791 RA patients aged 54.7 ± 12.0 years, of whom 86.9% were women and 59.9% were
Caucasian. The mean disease duration was 12.8 ± 8.9 years. Three quarters were rheumatoid factor-positive, the mean body
mass index (BMI) was 27.1 ± 4.9, and the mean WC was 93.5 ± 12.5 cm. The observed risk factors included dyslipidemia
(34.3%), type-2 diabetes (15%), hypertension (49.2%) and family history of premature cardiovascular disease (16.5%). BMIdefined obesity was highly prevalent (26.9%) and associated with age, hypertension and dyslipidemia. Increased WC was
associated with diabetes, hypertension, dyslipidemia and disease activity. Conclusion: Obesity was highly prevalent in RA
patients and associated with disease activity.

Introduction
Obesity is caused by an imbalance between the ingestion and expenditure of food energy in previously
healthy individuals, with sedentary lifestyle and excessive caloric intake as the main determinants. Genetic
predisposition can also affect the risk of developing
obesity, depending on lifestyle [1, 2]. Along with the
accumulation of abdominal fat, obesity increases the
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risk of type 2 diabetes mellitus (DM II), dyslipidemia,
systemic arterial hypertension (SAH), cardiovascular
disease and hepatic steatosis [3, 4].
A growing body of evidence suggests that adipose tissue is not merely an inert energy store but an endocrine
organ which communicates with the central nervous system, with a range of important functions, such as the
production of hormones and proteins involved in
physiological and pathological processes, including immunity and inflammation [5].
Biologically active substances released by the adipose
tissue may contribute to a chronic condition of low-
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grade inflammation. High levels of these adipokines such
as leptin, resistin and visfastine and low levels of adiponectin, which is an anti-inflammatory adipokine, may influence inflammation and increase disease activity in
obese patients with rheumatoid arthritis (RA). Adipokines influence both the innate immune system (increasing cytokines such as interleukin 6 and 12 and tumor
necrosis factor alpha) and the adaptive immune system
by increasing T-helper 1 lymphocytes and decreasing
regulatory T cells [6, 7].
Obese individuals often have elevated levels of circulating inflammatory markers such as C-reactive protein
(CRP), tumor necrosis factor alpha, interleukin 6, and
plasminogen activator inhibitor-1 [8, 9].
The documented association among obesity, increased cardiovascular risk (CVR) and inflammation,
as well as the changes in body composition in patients with RA justify investigating the influence of
obesity on these disease. The accumulation of body
fat to the extent that it has a negative impact on
health is usually diagnosed using anthropometric indicators such as the body mass index (BMI) and waist
circumference (WC). Body weight is routinely registered in the clinical practice of rheumatologists, but
in most studies on RA, this parameter is used only
for demographic cohort characterization. More research is needed to evaluate the possible long-term
effect of obesity on the course of RA [10]. High BMI
values are believed to increase the risk of developing
RA and compromise quality of life and treatment response [11–13], although some authors have found a
negative correlation between BMI and radiographic
progression in RA [14–16].
Obesity, especially the pathological fat mass dysfunction caused by inadequate secretion of pro-inflammatory
adipokines, could be the link between increased CVR
and rheumatic diseases [17–19].
The aim of the present study was to determine the
prevalence of obesity (evaluated by both BMI and WC)
in RA patients and to study the relationship between
obesity and clinical parameters, cardiovascular risk factors and disease activity in RA patients.

Research ethics committee of each hospital approved
the study and all participants gave their informed
written consent.
Patients were submitted to clinical examination and
swollen/tender joint assessment, and disease activity was
scored using the DAS28 erythrocyte sedimentation rate
(ESR) system. Scores was interpreted as follows: < 2.6
(clinical remission), 2.6–3.1 (low), 3.2–5.0 (moderate),
and ≥ 5.1 (high) [22].
Information on RA (diagnostic criteria, duration),
clinical manifestations, laboratory findings, extra-joint
manifestations, comorbidities, previous and current
treatments, and family history of cardiovascular disease (first-degree relatives, women < 65 years, men <
55 years) was collected during consultation or retrieved from medical records. Anthropometric measures were taken during the first encounter. The
patients were weighed wearing light clothes and no
shoes, height was measured with a single stadiometer,
and BMI was calculated by dividing the weight (kg)
by the height squared (m2). Obesity was determined
based on BMI and WC. The adopted BMI ranges
were: normal (18.5–24.9), overweight (25–29.9) and
obese (≥30) [23]. With the patient standing upright,
WC was measured with a flexible tape in the horizontal plane midway between the lowest rib and the
iliac crest [24].
Dyslipidemia was considered present when the level
of high-density lipoproteins (HDL-c) was < 50 mg/dL
and/or the level of triglycerides was ≥150 mg/dL and/
or the patient was treated with lipid-lowering drugs.
Positivity for metabolic syndrome (MetS) was based
on the revised criteria of the National Cholesterol
Education Program (NCEP) Adult Treatment Panel
III and the criteria of the International Diabetes Federation (IDF) [24–26].
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Patients and methods

Patients over 18 years of both sexes diagnosed with
RA according to the 1987 criteria of the American
College of Rheumatology (ACR) [20] or the 2010
ACR/EULAR criteria [21] and with over 6 months of
symptoms were invited to participate in the study
during routine consultations at three Brazilian teaching hospitals (Ceará, Minas Gerais, and Rio Grande
do Sul). Patients diagnosed with other connective tissue diseases (overlap syndromes), with the exception
of secondary Sjögren syndrome were excluded.

Statistical analysis

The findings were expressed as absolute values and percentages (continuous variables), central tendency
(mean), dispersion (standard deviation) and range (minimum and maximum).
Univariate analysis with stratification of increased
WC according to both IDF and NCEP (categories: increased vs. non-increased) and weight according to
BMI (categories: low weight/eutrophic vs. overweight
vs. obese) was performed. Student’s t test was used to
compare means for both IDF and NCEP, while the
proportion of increased WC was analyzed for each
level with Pearson’s chi-square test or Fisher’s test.
Mean obesity values were compared using analysis of
variance (ANOVA).
The level of statistical significance was set at 5%
(p < 0.05). Variables with significance at the level of
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25% or lower (p < 0.25) in the univariate analysis were
further submitted to multivariate analysis.
A multivariate binomial logistic model was used for
the dependent WC variables (IDF and NCEP), while
BMI was analyzed with a multivariate multinomial
logit model, considering the three categories ≤24.9
(reference), 25–29.9, and ≥ 30. Based on the assumption that similarities are greater within the same center than between centers (the three participating
centers are in different geographical regions), we used
Huber-White Sandwich variance estimators.
Because the variables DAS28 ESR and age were not
normally distributed given Shapiro Wilk test for normality (p < 0.05), they were categorized in the multivariate
models. In the larger and more complete model, the
least significant variables by the Wald test were eliminated one by one. Only variables at the 5% level of significance (p < 0.05) remained in the final model.
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Variables independently associated with obesity in RA
patients

In the final multivariate models (Table 5 and Fig. 1)
non-white race/color was positively associated with increased WC (NCEP) (OR = 1.4; p < 0.001). Age between
50 and 59 years was positively associated with increased
WC (NCEP) and obesity (OR = 2.9; p < 0.05) when compared to age < 40 years, while age between 60 and 69
years was positively associated with obesity (OR = 1.6;
p = 0.005). SAH and dyslipidemia were positively associated with increased WC (IDF and NCEP) and obesity
(OR > 2.0; p < 0.001). DM II was positively associated
with increased WC (IDF and NCEP) and negatively associated with obesity (OR = 0.8; p = 0.003). Generally
speaking, DAS28 ESR scores above 2.6 were positively
associated with increased WC (IDF) (OR > 1.2; p < 0.01)
(except for scores ≥5.1) and with overweight and obesity
(OR > 1.7; p < 0.01) (except for scores between 3.2 and
5.1).

Results
Patients

The sample consisted of 791 RA patients aged 54.7 ±
12.0 years, of whom 86.9% were women and 59.9%
were Caucasian. The mean disease duration was
12.8 ± 8.9 years, and 75% were rheumatoid factorpositive. The mean BMI was 27.1 ± 4.9. WC was increased in 37.8% (IDF) or 32.6% (NCEP). Most patients (64.8%) were classified as overweight. CVR
factors were observed in the following proportions:
DM II 15%, SAH 49.2%, dyslipidemia 34.3%, obesity
by BMI 26.9%. Prednisone, methotrexate and leflunomide were used by 62.6, 67.3 and 34.5% of patients,
respectively. The mean DAS28 ESR score was 4.1 ±
1.5. Disease activity was moderate in 42.6% and high
in 25.7%. CRP was 20.2 ± 81.6 mg/L and mean ESR
was 28.2 ± 22.1 mm/h (Table 1).
Comparison of RA patients with regard to WC

In the univariate analysis, increased WC (IDF and
NCEP) was associated with older age (p < 0.001) and
with the presence of DM II, SAH and dyslipidemia (p <
0.001). Mean DAS28 ESR scores were also significantly
higher among patients with increased WC (IDF and
NCEP) (p < 0.05) (Tables 2 and 3).
Comparison of RA patients with regard to BMI

Average age was positively associated with BMI
category (low weight/eutrophic, overweight, obesity)
(p = 0.037). SAH was most prevalent among obese patients (66.5%), followed by overweight (43.4%) and
low weight/eutrophic (42.7%) patients (p < 0.001). Dyslipidemia was considerably less prevalent among low
weight/eutrophic patients than among overweight and
obese patients (p < 0.001) (Table 4).

Discussion
To our knowledge, this is the first Brazilian multi-center
study evaluating the prevalence of obesity (evaluated by
both BMI and WC) in RA patients and its association
with disease variables and other cardiovascular risk
(CVR) factors. Obesity was highly prevalent, whether defined by BMI (26.9%) or WC (IDF = 37.8%; NCEP =
32.6%). Moreover, obesity was found to be associated
with disease activity.
The inclusion of three centers in geographically diverse regions allowed us to draw a comprehensive profile of Brazilian RA patients and their regional
peculiarities. Another strong point of our study was the
simultaneous evaluation of several CVR factors, laboratory parameters and disease variables through multivariate analyses with the purpose of identifying obesity
determinants in RA patients.
The increase in CVR in RA has been well documented.
A meta-analysis of 24 mortality studies with more than
111,000 RA patients revealed that the standard mortality
rate from cardiovascular disease was 1.59 (95% CI 1.46
to 1.73), with an increased risk of death from disease ischemic heart disease (and stroke). Fransen et al. also reported in a meta-analysis of 13 studies that compared to
the general population, the relative risk of a cardiovascular event is 2.59 (95% CI 1.77 to 3.79) and 1.27 (95% CI
1.16 to 1.38) in patients with RA < 50 years compared to
those above 50 years [27, 28].
Traditional CVR factors play an important role in RA
patients and this was recently demonstrated by an article
that studied the impact of each CVR factor and the risk
that could be attributed to factors directly related to RA.
The conclusion was that 30% of the risk of cardiovascular events was attributed to factors characteristic of RA
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Table 1 Characteristics of 791 patients with rheumatoid arthritis
from three Brazilian referral centers

Table 1 Characteristics of 791 patients with rheumatoid arthritis
from three Brazilian referral centers (Continued)

Variable

N = 791 (100.0%)

Variable

N = 791 (100.0%)

Female sex (n; %)

687 (86.9)

Rheumatoid factor (n; %)

530 (75.0)

Non-white race/color (n; %)

313 (40.1)

DAS28
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Age
Mean ± SD

54.7 ± 12.0

Minimum; maximum

21; 85

Age group (n; %)

Mean ± SD

4.07 ± 1.54

Minimum; maximum

0.0; 8.64

DAS28 (categories) (n; %)
Remission

123 (17.3)

< 40 years

89 (11.5)

Low activity

102 (14.4)

40–49 years

159 (20.5)

Moderate activity

302 (42.6)

50–59 years

257 (33.1)

High activity

182 (25.7)

60–69 years

190 (24.4)

≥ 70 years

82 (10.5)

Disease duration (years)
Mean ± SD

12.8 ± 8.9

Minimum; maximum

0; 56

Disease duration (categories)
< 5 years

135 (17.2)

5–9 years

193 (24.6)

10–14 years

183 (23.4)

15–19 years

115 (14.7)

20–24 years

78 (10.0)

≥ 25 years

79 (10.1)

Increased WC (IDF) (n; %)

288 (37.8)

Increased WC (NCEP) (n; %)

250 (32.6)

BMI
Mean ± SD

27.1 ± 4.9

Minimum; maximum

17.0; 47.0

Overweight (BMI > 24.99 & < 30)

514 (64.8)

Obesity (BMI > 29.99)

209 (26.9)

Diabetes mellitus (n; %)

119 (15.0)

Systemic arterial hypertension (n; %)

389 (49.2)

Dyslipidemia (n; %)

265 (34.3)

Family history of CVD (n; %)

129 (16.5)

Smoking (n; %)

93 (13.0)

Use of methotrexate (n; %)

531 (67.3)

Use of prednisone (n; %)

492 (62.6)

Use of leflunomide (n; %)

273 (34.5)

Use of methotrexate + prednisone (n; %)

226 (29.0)

Use of methotrexate + leflunomide (n; %)

44 (5.7)

Use of prednisone + leflunomide (n; %)

70 (9.0)

C-reactive protein
Mean ± SD

20.2 ± 81.6

Minimum; maximum

0; 1730

C-reactive protein > 5 (n; %)

395 (61.1)

ESR
Mean ± SD

28.2 ± 22.1

Minimum; maximum

0; 150

Metabolic syndrome
NCEP (n;%)

250 (32.6)

IDF (n;%)

288 (37.8)

SD standard deviation, IQI interquartile interval, WC waist circumference, CVD
cardiovascular disease, ESR erythrocyte sedimentation rate, BMI body mass
index, DAS28 disease activity score in 28 joints, IDF International Diabetes
Federation, NCEP National Cholesterol Education Program Adult Treatment
Panel III

and the remainder of CVR was attributed to the traditional ones. Each of these risk factors worsens the cardiovascular clinical outcome of RA patients in different
proportions: SAH = OR: 1.62 (1.31–2), DM II = OR: 1.49
(1.0–2, 06), dyslipidemia (LDL). = OR: 1.15 (1.04–1.27))
[29]. In our series, we found a high prevalence of CVR
factors: hypertension (49.2%), DM II (15%) and dyslipidemia (34.3%).
Most of our patients were overweight or obese
women with long-standing RA and moderate disease
activity, indicating a relatively serious condition with
high risk of cardiovascular disease. Relevantly, in a recent study based on a cohort of 338 RA patients,
MetS was highly prevalent (51.3%, one of the highest
prevalences reported in the literature) and associated
with disease activity [30].
Our results show that RA patients with increased
WC have more CVR factors (such as DM II, SAH
and dyslipidemia) than RA patients with normal WC,
and that these variables have an independent influence on the prevalence of obesity. Other authors have
reported higher WC values in RA patients than in
controls [31, 32]; in our study, despite the absence of
a control group, the prevalence of increased WC may
be considered very high. This is supported by a recent meta-analysis on MetS in RA patients which revealed increased WC to be the most frequent
component of the syndrome, matching the results of
several others [33–35]. These findings point to the
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Table 2 Comparison of rheumatoid arthritis patients with regard to waist circumference (IDF)
Variable

Normal WC n = 474 (100.0%)

Increased WC n = 288 (100.0%)

Total n = 762 (100%)

p-value

Female sex (n; %)

408 (86.1)

225 (78.1)

663 (87.0)

0.326

Non-white race/color (n; %)

189 (39.8)

113 (39.2)

302 (39.6)

0.902

Age (mean ± SD)

52.6 ± 12.6

58.0 ± 10.0

54.6 ± 12.0

< 0.001

Disease duration (mean ± SD)

12.9 ± 9.3

12.7 ± 8.1

12.8 ± 8.9

0.798

Diabetes mellitus (n; %)

27 (5.6)

90 (31.2)

117 (15.3)

< 0.001

Systemic arterial hypertension (n; %)

150 (31.6)

231 (80.2)

381 (50.0)

< 0.001

Dyslipidemia (n; %)

112 (23.6)

144 (50.0)

256 (33.5)

< 0.001

Family history of CVD (n; %)

75 (15.8)

53 (18.4)

128 (16.7)

0.360

Smoking (n; %)

62 (13)

31 (10.7)

93 (12.2)

0.293

Use of methotrexate (n; %)

320 (67.5)

192 (66.6)

512 (67.1)

0.989

Use of prednisone (n; %)

304 (64.1)

169 (58.6)

473 (62.0)

0.090

Use of leflunomide (n; %)

154 (32.4)

110 (38.1)

264 (34.6)

0.109

C-reactive protein (mean ± SD)

16.6 ± 44.0

26.7 ± 123.2

20.3 ± 82.6

0.136

Rheumatoid factor (n; %)

320 (67.5)

197 (68.4)

517 (67.8)

0.456

DAS28 (mean ± SD)

3.99 ± 1.56

4.23 ± 1.48

4.08 ± 1.53

0.047

SD standard deviation, WC waist circumference, CVD cardiovascular disease, DAS28 disease activity score in 28 joints, IDF International Diabetes Federation

need for better control of modifiable CVR factors and
the adoption of more aggressive treatment strategies
in this patient population, including adequate diet
and pressure control associated with regular physical
activity [30].
The finding of BMI-defined obesity in 26.9% of our
patients is compatible with the literature. Obesity is
associated with CVR factors in the general population
and, more strongly, in RA patients. Thus, in a recent
study involving over fifteen thousand RA patients,
BMI-defined obesity was more prevalent among patients (20%) than among healthy controls, and even
higher figures have been reported (31.6%) [34, 36].
The association between obesity and RA disease activity has also been reported before [37]. However, the
use of BMI as a measure of obesity may be confounded by variations in body composition (fat vs.
lean mass), compromising the accuracy of the method
in this patient population. Our group and other researchers have therefore proposed alternative cut-off
values for obesity in RA patients [38, 39]. Another
strategy, adopted in the present study, is to employ
WC in addition to BMI as an indicator of obesity.
Another important finding of this study was the positive association between DAS28 ESR scores and increased WC (IDF). Similar results were obtained by
Abourazzak et al. who observed an association between
IDF-defined MetS (thus, increased WC) and disease activity [31]. This is supported by a Finnish study showing
a high prevalence of abdominal obesity in RA patients
(52%) in association with greater disease activity,

physical incapacity and sedentary lifestyle [40]. In another study based on a sample of 1696 RA patients, abdominal and BMI-defined obesity were both associated
with higher DAS28 ESR scores, limited physical functioning and smaller likelihood of sustained remission
[41]. However, although the association between obesity
and RA disease activity is well documented, little is
known about the effect of diet and lifestyle changes on
clinical improvement and/or sustained remission.
DAS28 ESR scores above 2.6 were correlated with
IDF-defined obesity, overweight (BMI 25–29.9) and
obesity (BMI ≥30). However, high DAS28 ESR scores
were not associated with IDF-defined obesity, and
BMI-defined overweight and obesity were not associated with moderate disease activity. One possible explanation for this is that the sample may not have
provided sufficient statistical power to perform multivariate analyses and estimate disease activity in all
categories. Moreover, many authors have criticized
the interpretation of results based solely on p-values,
insisting on the need to view results from the epidemiological perspective and include odds ratios and
confidence intervals in the analysis [42]. In the
present study, the confidence intervals for all the
DAS28 ESR categories were greater than 1 (absence
of association), indicating a positive association between disease activity and obesity. In addition, all the
estimated odds ratios were greater than 1 (except for
moderate activity in patients with BMI ≥30).
Our study has several limitations, one of which is
the cross-sectional study design, making it impossible
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Table 3 Comparison of rheumatoid arthritis patients with regard to waist circumference (NCEP)
Variable

Normal WC n = 488 (100.0%)

Increased WC n = 250 (100.0%)

Total
n = 767 (100%)

p-value

Female sex (n; %)

442 (93.2)

225 (78.1)

667 (86.9)

0.082

Non-white race/color (n; %)

195 (41.1)

109 (37.8)

304 (39.6)

0.111

Age (mean ± SD)

52.8 ± 12.6

58.4 ± 12.0)

57 ± 12.0

< 0.001

Disease duration (mean ± SD)

12.9 ± 9.2

12.7 ± 8.2

12.8 ± 8.9

0.866

Diabetes mellitus (n; %)

27 (5.6)

89 (30.9)

116 (15.1)

< 0.001

Systemic arterial hypertension (n; %)

172 (36.2)

209 (72.5)

381 (49.6)

< 0.001

Dyslipidemia (n; %)

122 (25.7)

134 (46.5)

256 (33.3)

< 0.001

Family history of CVD (n; %)

81 (17.1)

47 (16.3)

128 (16.7)

0.290

Smoking (n; %)

66 (13.9)

27 (9.3)

93 (12.1)

0.371

Use of methotrexate (n; %)

350 (73.8)

165 (57.3)

515 (67.1)

0.866

Use of prednisone (n; %)

329 (69.4)

149 (51.7)

478 (62.3)

0.212

Use of leflunomide (n; %)

169 (34.6)

99 (39.6)

268 (34.9)

0.060

C-reactive protein (mean ± SD)

16.4 ± 42.7

28.3 ± 131.9

20.1 ± 82.1

0.087

Rheumatoid factor (n; %)

353 (74.5)

168 (58.3)

521 (67.9)

0.655

DAS28 (mean ± SD)

3.98 ± 1.54

4.29 ± 1.50

4.08 ± 1.53

0.012

SD standard deviation, WC waist circumference, CVD cardiovascular disease, DAS28 disease activity score in 28 joints, NCEP National Cholesterol Education
Program Adult Treatment Panel III

to identify cause and effect. Another is the lack of a
control group for comparisons with healthy individuals. Moreover, considering the impact of physical exercise on BMI, WC and disease activity, our failure to
control for sedentary lifestyle may have limited the
study. Another issue that should be emphasized is

that we did not analyze the effect of the genetic background among RA patients, especially the HLA-DRB1
locus, which has been associated with disease susceptibility, and has also been associated with disease activity, radiological severity, mortality and response to
treatment. Finally, by restricting recruitment to

Table 4 Clinical characteristics according to category of body mass index (BMI)
Variable

Low weight or eutrophic n = 274 (100%)

Overweight n = 295 (100%)

Obese
n = 209 (100%)

Total
n = 788
(100%)

p-value

Female sex (n; %)

236 (86.1)

254 (86.1)

185 (88.5)

675 (85.6)

0.467

Non-white race/color (n; %)

103 (37.6)

120 (40.7)

83 (39.7)

462 (58.6)

0.554

Age (mean ± SD)

53.5 ± 13.3

54.6 ± 12.1

56.6 ± 9.9

57.0 ± 12.0

0.037

Disease duration (mean ± SD)

13.4 ± 9.6

12.9 ± 8.6

12.3 ± 8.3

12.9 ± 8.9

0.389

Diabetes mellitus (n; %)

36 (13.1)

44 (14.9)

37 (17.7)

117 (14.8)

0.168

Systemic arterial hypertension (n; %)

117 (42.7)

128 (43.4)

139 (66.5)

384 (48.7)

< 0.001

Dyslipidemia (n; %)

70 (25.5)

98 (33.2)

92 (44.0)

260 (32.9)

< 0.001

Family history of CVD (n; %)

41 (14.9)

50 (16.9)

37 (17.7)

128 (16.2)

0.379

Smoking (n; %)

35 (12.8)

36 (12.2)

21 (10.0)

92 (11.7)

0.319

Use of methotrexate (n; %)

189 (68.9)

196 (66.4)

137 (65.5)

522 (66.2)

0.558

Use of prednisone (n; %)

162 (59.1)

188 (63.7)

131 (62.7)

481 (61.0)

0.342

Use of leflunomide (n; %)

94 (34.3)

104 (35.2)

73 (34.9)

271 (34.3)

0.972

C-reactive protein (mean ± SD)

18.7 ± 59.0

14.7 ± 36.2

31.0 ± 138.9

20.4 ± 82.3

0.137

Rheumatoid factor (n; %)

187 (68.2)

192 (65.1)

144 (68.9)

523 (66.4)

0.762

DAS28 (mean ± SD)

3.97 ± 1.58

4.06 ± 1.49

4.21 ± 1.52

4.07 ± 1.53

0.298

SD standard deviation, CVD cardiovascular disease, DAS28 disease activity score in 28 joint

–
–

–

–

60–69 years

6.4***

2.1***

SAH (ref: no SAH)

Dyslipidemia (ref: no dyslipidemia)

1.3***

1.8

3.2–5.09 (moderate activity)

≥ 5.1 (high activity)
0.9; 3.3

1.2; 1.4

1.3; 2.5

1.8; 2.5

4.9; 8.2

–

–

–
–

–

1.6; 2.9

4.5; 17.9

3.7; 15.0

0.4; 2.2

0.5; 1.6

1.4; 2.4

0.9; 1.6

–

2.2***

8.9***

7.4***

1.0

0.9

1.9***

1.2

1.8**

1.2

2.2***

1.4***

0.9

1.1

0.9

1.3

1.2

0.9

–

1.3; 2.6

0.7; 1.9

1.6; 3.1

1.2; 2.6

0.6; 1.6

0.6; 1.9

0.7; 1.2

0.9; 1.8

0.5; 2.7

0.4; 2.4

–

Overweight vs. low weight/eutrophic
OR (95% CI)

*p <0.05; **p <0.01; ***p <0.001;
SAH = systemic arterial hypertension; DAS28 = disease activity score in 28 joints; Overweight = BMI >24.99 and <30;Obese = BMI>29.9; Low weight/eutrophic = BMI<25

1.8**

2.60–3.19 (low activity)

DAS28 (ref: ≤2.59; remission)

4.5***

Diabetes mellitus (ref: no DM)

3.5; 5.7

–

–

50–59 years

≥ 70 years

–

–

40–49 years

Age (ref: ≤39 years)

1.2; 1.7

1.4***

–

Non-white race/color (ref: white)

–

Increased vs. non-increased WC (NCEP)
OR (95% CI)

Increased vs. non-increased WC (IDF)
OR (95% CI)

Variable

Table 5 Final multivariate models: Odds Ratios and 95% confidence intervals for four different outcomes

1.9**

1.0

1.8***

2.2***

2.5***

0.8**

1.5

1.6**

2.9*

2.5***

–

1.1; 3.2

0.6; 1.6

1.3; 2.4

1.5; 3.1

2.1; 3.0

0.7; 0.9

0.6; 3.7

1.2; 2.3

1.3; 6.5

1.7; 3.7

–

Obese vs. low weight/eutrophic
OR (95% CI)
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Fig. 1 Odds Ratios (with p < 0.05) for four different outcomes, as compared to their reference categories-SAH = systemic arterial hypertension;
DAS28 = disease activity score in 28 joints; Overweight = BMI > 24.99 and < 30; Obese = BMI > 29.9; Low weight/eutrophic = BMI < 25. Reference
categories for obese and overweight = low weight/eutrophic; for NCEP and for IDF = non-increased WCce.

patients from regional referral centers, a bias may
have been introduced, increasing the proportion of severe cases and overestimating the prevalence of
obesity.

Consent for publication
All authors are aware of the full content of the manuscript and provided
consent for the submission to Advances in Rheumatology.

Conclusion
Our study revealed a high frequency of abdominal obesity in RA patients and a positive association between
obesity and CVR factors and disease activity, pointing to
the need for better control of the disease and related risk
factors. Larger prospective multi center studies are
needed to evaluate the effect of WC reduction on RA
disease activity.
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