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High rates of obesity and greater associated disability
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Abstract Obesity in rheumatoid arthritis has been associ-
ated with increased risk of comorbidities, larger medical
costs, decreased quality of life, higher disease activity,
and reduced therapeutic responses. We assessed the bur-
den of obesity among rheumatoid arthritis patients and its
impact on patient-reported outcomes. Patients receiving
care at two Canadian University Centers were included.
Height and weight were measured and selected
sociodemographic and rheumatoid arthritis (RA) charac-
teristics as well as patient-reported outcomes were obtain-
ed. Patients were classified according to WHO criteria and
proposed RA cut points, and results were compared with
national data. Using WHO criteria, 68 (34 %) RA patients
were classified as obese (vs. ~25 % of Canadians). Using
RA cut points, 112 (55 %) RA patients were classified as
obese. With both classification methods, obese individuals
had significantly higher mean HAQ scores and a higher
odds of significant disability (HAQ ≥ 1: WHO OR 2.3;

95 % CI 1.2, 4.2 and RA-specific OR 1.8; 95 % CI 1.0,
3.2). Independent of the classification method use, RA
patients have significantly higher rates of obesity than
national prevalence estimates. Obese RA patients had
about twice the odds of reporting moderate to severe
disability.
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Introduction

Rheumatoid arthritis (RA) patients have a reduced life
expectancy compared with the general population, mainly
due to an increased prevalence of, and worse outcomes
from, cardiovascular (CV) disease (CVD) [1]. Genetic
predisposition, traditional CV risk (CVR) factors, and
the effects of systemic inflammation on the vasculature
contribute to the excess CV morbidity and mortality in
RA [2, 3]. Among traditional CVR factors, obesity is
associated with increased risk of comorbidities, the need
for total joint replacement, increased medical costs, and
decreased quality of life [4]. Excess weight is also asso-
ciated with higher RA disease activity and reduced ther-
apeutic benefits of disease-modifying anti-rheumatic
drugs [5].

Body mass index (BMI) provides a relative estimate of
body fatness, and excess fat is a potent predictor of CVD
and overall mortality [6]. The World Health Organization
(WHO) defines overweight as BMI 25–29.9 kg/m2 and
obesity as BMI ≥30 kg/m2 [7]. In RA, WHO cut points
appear to underestimate body fat, and lower sex-specific
thresholds to define overweight and obesity based on
DEXA-derived estimates of fatness have been proposed
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[8, 9]. The goal of this study was to estimate the burden
of obesity in RA patients using both classification
systems.

Materials and methods

Consecutive RA patients ≥18 years of age treated at arthritis
clinics of McGill University (n=94) and the University of
Manitoba (n=106) between 2012 and 2013 were included.
All met the 2010 ACR/EULAR classification criteria for
RA. This study was approved by the ethics committees at each
center.

Demographics, smoking status, and RA characteristics
(disease duration, RF and anti-CCP antibodies, ESR, CRP,
tender and swollen joint counts) were abstracted from med-
ical records. BMI and patient-reported outcomes (PROs)
were obtained at the time of evaluation.

Patients were classified using WHO and RA sex-
specific (BMI ≥24.7 kg/m2 in men; ≥ 26.1 kg/m2 in wom-
en) BMI categories [9]. We used 2008 Statistics Canada
data to compare the obesity rates with the general
Canadian population. Obese vs. non-obese groups were
compared with t tests and chi-square for continuous and
categorical variables. Statistical analyses were performed
with SPSS V21 and p< 0.05 was considered as statistical-
ly significant.

Results

Data from 94 patients from Montreal and 106 fromWinnipeg
were included. Demographics and RA characteristics are pre-
sented in Table 1.

Prevalence of obesity

Using WHO criteria, 68 (34 %) RA patients were classi-
fied as obese (Table 2). Using RA thresholds, 112 (55 %)
were classified as obese. With both classification
methods, sociodemographic characteristics were similar
between obese and non-obese groups, and the proportion
of people classified as obese was much higher than in the
adult Canadian population (25 %) [10]. Using WHO
criteria, the risk ratio (RR) for obesity was 1.4 (95 %
confidence interval [CI] 0.9, 2.2); more women than
men were classified as obese (36 vs. 29 %, respectively;
Fig. 1). Using RA thresholds, 55 % were classified as
obese (RR 2.3; 95 % CI 1.5, 3.4); however, more men
than women were obese (67 vs. 53 %, respectively).

Disease activity

Using WHO criteria, ESR and CRP levels were significantly
higher in obese individuals; and while DAS28 and tender joint
counts also were higher, differences were not statistically sig-
nificant. Using RA thresholds, disease activity indicators were
similar between groups.

Patient-reported outcomes

With both classification methods, obese individuals had
significantly higher mean HAQ scores (Table 2) and a
higher odds of significant disability (i.e., HAQ≥ 1: WHO
OR 2.3; 95 % CI 1.2, 4.2 and RA-specific OR 1.8; 95 % CI

Table 1 Participant characteristics by site

N Winnipeg N Montreal

Sociodemographic characteristics

Age (years) 106 57.5 (13.6) 94 56.3 (17.2)

Female sex; n (%) 106 78 (73.6) 94 74 (78.7)

BMI (kg/m2) 106 28.1 (6.0) 94 28.1 (7.3)

WHO BMI categories, n (%)

Normal (<25) 35 (33.0) 35 (37.2)

Overweight (25–29.9) 36 (34.0) 26 (27.7)

Obese (30–39.9) 30 (28.3) 28 (29.8)

Severe obesity (40+) 5 (4.7) 5 (5.3)

Ever smoked* n (%) 102 67 (65.7) 70 22 (31.4)

RA characteristics

RA duration (years) 103 6.9 (4.3) 94 5.8 (7.6)

RA <1 year; n (%) 103 8 (7.8) 94 10 (10.6)

DAS 28-CRP* 106 2.6 (1.4) 67 3.4 (1.5)

Remission; n (%) 64 (65) 18 (27)

Low; n (%) 17 (17) 4 (6)

Moderate; n (%) 13 (13) 39 (58)

High; n (%) 5 (5) 6 (9)

Tender joint count* 106 3.0 (6.4) 91 5.4 (6.0)

Swollen joint count* 106 1.6 (4.0) 83 2.9 (4.9)

CRP (mg/dL); mdn (IQR)* 99 3.8 (6.8) 87 2.7 (5.0)

ESR (mm/h); mdn (IQR)* 99 7.0 (16.0) 81 20.0 (22.0)

Anti-CCP+; n (%) 106 71 (67.0) 86 49 (57.0)

RF+; n (%) 99 86 (86.9) 90 71 (78.9)

Patient-reported outcomes

AM stiffness (min) 105 42.5 (61.8) 89 30.7 (49.5)

Pain* (100 mm VAS) 99 27.5 (26.8) 50 42.4 (29.4)

Patient global* (100 mm VAS) 99 25.0 (25.8) 81 37.3 (27.6)

HAQa 92 0.8 (.8)

Values are the mean (SD) unless otherwise indicated

*p< .04, significantly different
a Health Assessment Questionnaire
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1.0, 3.2). Although morning stiffness, pain, and patient
global scores were higher in obese patients with both clas-
sification methods, differences were not statistically
significant.

Discussion

Our results contribute to the growing body of evidence sug-
gesting rates of obesity are higher in people with RA [3, 11].
Similar to others, one third of our sample (vs. ~25 % of
Canadians) were obese using WHO criteria [3, 8, 9]. Using

RA-specific criteria, two thirds of men and more than half of
women in our sample were obese. With either weight clas-
sification system, obesity was associated with greater dis-
ability, and obese RA patients had about twice the odds of
reporting moderate to severe disability (i.e., HAQ ≥ 1). A
2015 meta-analysis of BMI, disease activity, and selected
RA outcomes, and a study of inflammatory polyarthritis,
also reported greater disability among obese patients [4,
12]. Similarly, the increased disability we observed could
be due to the higher prevalence of obesity in our sample.
The complex interactions between patients’ health-related
thoughts about arthritis and weight have been recently

Table 2 Characteristics by
obesity status using WHO and
proposed RA criteria

WHO criteria Proposed RA criteria

Not obese Obese Not obese Obese
(N= 132) (N = 68) (N= 88) (N= 112)

Sociodemographic characteristics

Age (years) 56.7 (15.4) 57.3 (15.3) 55.6 (16.3) 58.0 (14.5)

Female sex; n (%) 98 (74.2) 54 (79.4) 72 (81.8) 80 (71.4)

Ever smoked; n (%) 61 (53.5) 28 (48.3) 50 (51.9) 49 (51.6)

RA characteristics

RA duration (years) 6.8 (6.7) 4.7 (5.5) 7.1 (7.6) 5.9 (4.6)

Early RA (<1 year); n (%) 10 (7.6) 8 (12.1) 7 (8.0) 11 (10.0)

DAS28-CRP 2.8 (1.5) 3.1 (1.6) 2.9 (1.6) 2.8 (1.3)

Tender joint count 3.8 (6.7) 4.7 (5.5) 4.5 (7.6) 3.8 (5.1)

Swollen joint count 2.2 (4.4) 2.1 (4.6) 2.7 (4.9) 1.8 (4.0)

CRP (mg/dL); mdn (IQR) 2.5 (4.0) 5.4 (9.8)* 2.4 (4.3) 4.2 (8.4)

ESR (mm/h); mdn (IQR) 10.0 (19.0) 20.0 (28.0)* 12.0 (20.0) 14.0 (22.0)

CRP (mg/dL); mdn (IQR) 2.5 (4.0) 5.4 (9.8)* 2.4 (4.3) 4.2 (8.4)

Patient-reported outcomes

AM stiffness (min) 34.2 (53.7) 42.7 (62.2) 35.2 (57.4) 38.6 (56.3)

Pain (100 mm VAS) 30.5 (28.4) 36.7 (28.1) 30.3 (29.4) 34.1 (27.5)

Patient global (100 mm VAS) 29.3 (27.4) 32.3 (26.9) 28.5 (27.3) 31.8 (27.2)

HAQa 0.6 (0.7) 1.2 (0.8)* 0.7 (0.7) 0.9 (0.8)**

Values are the mean (SD) unless otherwise indicated. Numbers in italics are the groups that are being compared

*Groups significantly (p< 0.05) different **p = 0.08
aHealth Assessment Questionnaire: N = 60 for not obese and N= 32 for obese

Fig. 1 Prevalence of obesity by
sex using World Health
Organization and proposed
RA-specific cut points
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explored in a study by Sommers et al. showing that RA
patients with higher levels of pain catastrophizing (i.e.,
tendency to focus on and magnify pain sensations and to
feel helpless in the face of pain) and lower levels of con-
fidence for managing (i.e., self-efficacy) both arthritis and
weight were more likely to report higher levels of pain,
poorer physical function, and more overeating [13].
Inflammatory indicators also were higher in obese persons
using WHO (but not RA-specific) cut points. Several, but
not all studies, have reported higher disease activity and
greater pain and patient global scores in RA obese indi-
viduals [4, 14, 15]. Although DAS and tender (but not
swollen) joint counts and PROs were higher in our sam-
ple, differences were not statistically significant in part
due to smaller sample sizes.

Strengths of our study include the diverse sample of
people with a wide range of BMIs (17–59). Participants
were similar in age, pain, and disability to the sample on
which the new RA cut points were derived, although our
sample had more females, with shorter RA duration, and
lower CRP. Our study has several limitations including
the cross-sectional nature of the described associations
and the lack of assessment of the impact of steroids, and
other obesogenic medications. We did not specifically as-
sess abdominal obesity, which is more strongly associated
with negative health outcomes [16].

Given the deleterious effects of excess weight on
health and quality of life [17], our results emphasize the
importance of routinely identifying and addressing obesi-
ty in RA patients, and preventing weight gain in over-
weight individuals. It remains unclear whether weight loss
can attenuate the excess CVD morbidity and mortality
associated with RA, optimize response to treatment, and
enhance physical function.

In summary, in a sample of Canadian RA patients, we
found significantly higher rates of obesity and disparities in
the prevalence of obesity by sex. Using traditional BMI cut
points, one third of the RA patients were obese, and they had
significantly higher levels of inflammatory markers and great-
er levels of disability. Using recently proposed RA cut points,
two thirds of men and more than half of women with RA
would be classified as obese. These results underscore the
need to consider weight as one component of optimal disease
management.
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