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Abstract
Introduction and Objectives: Previous studies have described an inverse relationship between obesity and adverse events in a variety of 

conditions. Our aim was to investigate the relationship between obesity and prognosis in patients with atrial fibrillation.
Methods: We studied 746 patients who were prospectively included, between January and April 2008, in the AFBAR (Atrial Fibrillation in 

BARbanza area) registry. Patients were categorized into 3 body mass index groups using baseline measurements: normal (< 25 kg/m2), 
overweight (25-30 kg/m2), and obese (≥30 kg/m2). Survival free from the composite endpoint hospitalization for cardiovascular causes 
or all-cause mortality was compared across the 3 body mass index groups. A multivariable Cox proportional hazard regression was also 
performed to determine the independent effect of obesity as well as overweight, with respect to normal body mass index as a reference 
category, regarding the study endpoint. Median follow-up time was 36 (28-36) months. 

Results:  49.3% were obese and 38.2% had overweight. The composite endpoint rate was 70.9%, 67.5%, and 57.6% for obese, overweight, 
and normal weight patients, respectively (log rank test; p=0.02). An inverse association of obesity with a favorable prognosis persisted even 
after multivariable adjustment: hazard ratio 0.668; 95% confidence interval 0.449-0.995; p=0.047. Hazard ratio of overweight, however, was 
0.741; 95% confidence interval: 0.500-1.098; p=0.096.  

 Conclusions: Obesity, defined as a body mass index ≥ 30 kg/m2, is associated with better prognosis in a community-based cohort of 
patients with atrial fibrillation.  

Introduction
Atrial fibrillation (AF) is the most common sustained cardiac 

arrhythmia in clinical practice. It is estimated that currently affects 
more than 6 million Europeans, and its prevalence is expected to 
double in the upcoming years.1 Furthermore, AF leads to a higher 
mortality rate and hospital admissions,1-2 as well as to a major 

economic burden.3 On the other hand, obesity is a well established 
risk factor for developing AF,5-9 like many other cardiovascular 
diseases.

However, once cardiovascular disease was expressed, their prognosis 
and relationship with obesity becomes more complex.10 Several 
studies have shown that subjects with established cardiovascular 
disease, overweight or obese have better prognosis than patients with 
normal or low weight.10-23

The aim of this study was to explore the obesity paradox in a 
community-based cohort of patients with AF.

Methods
Patients

The AFBAR (Atrial Fibrillation in the BARbanza area) was a 
prospective study that has been described in detail previously.24 
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to BMI. Obese patients (73.9±9 years) and those overweighted 
(75.8±8.4) were significantly lower than age in those with normal 
weight (76.9±11.6) (p<0,05). The rate of hypertension, diabetes 
mellitus and dyslipidemia proportion was significantly higher in 
obese compared to normal weight patients (Table 1). In contrast, 
peripheral arteriopathy prevalence was significantly higher in patients 
with normal weight (18.5%) as compared to obese (10.1%) and those 
with overweight (9.8%).

In addition, baseline hemoglobin values were significantly lower 
in normal weight patients. Thromboembolic risk estimated by 
CHA2DS2-VASc (Congestive heart failure, Hypertension, Age≥75 
years [double], Diabetes, Stroke [doubled], Vascular disease and 

Briefly, AFBAR registry was carried out by a team of primary care 
physicians in a single health-service of Galicia, north-western of 
Spain. AFBAR had aimed to describe the natural history of AF in 
an unselected population attending by primary care services, and 
treated at the discretion of their attending physicians. Each doctor 
had enrolled all his/her patients with AF, aged >18 years, during a 3 
month period (from January-2008 to April-2008). All patients had 
signed a consent form. Patients demographic and clinical data, such as 
previous cardiovascular events and comorbidities, treatment, and AF 
complications during follow-up, were ascertained from the patients 
clinical interview and hospital records. At the time of inclusion, 
anthropometric measurements were recorded for each patient. Body 
mass index [BMI] (calculated as weight [in kilograms] divided by the 
square of height [in meters]) was evaluated as a categorical variable 
according to World Heart Organization criteria.25 Thus, study 
patients were classified into 3 groups: normal weight, BMI <25 kg/
m2, overweight, BMI 25-30 kg/m2, and obesity as BMI ≥30 kg/m2. 
AFBAR study included a total of 798 patients with FA diagnosed. 
Patients without data on baseline BMI (n=2), those with BMI <18.5 
kg/m2 (underweight) or ≥40 kg/m2 (morbidly obese) (n=18) and 
prosthetic valves (n=27) were excluded from the analysis in this study. 
Five patients without valid data on vital status and hospitalizations 
during follow-up were also excluded. Thus, the final study cohort was 
made of 746 patients. 

The primary endpoint was cardiovascular hospitalization (heart 
failure, ischemic heart disease, AF, thromboembolic complications 
[stroke, transient ischemic attack or peripheral embolism], non-AF 
arrhythmic events or pulmonary embolism) or all-cause mortality. 
Median follow-up was 36 (interquartile range 28-36) months.

Statistical Analysis
Quantitative variables were expressed as mean ± standard deviation 

and were compared by Student t test and ANOVA variance analysis. 
Categorical variables were compared using Pearson’s χ2 test and were 
described as value and percentage. Event-free survival curves were 
constructed using Kaplan-Meier method. The groups according to 
BMI were compared using log-rank test. The relationship between 
baseline characteristics and the occurrence of the primary endpoint 
of this study was determined using a Cox univariate analysis. The 
independent effect on prognosis of Obesity and overweight, respect 
to normal weight (i.e., reference category), was determined by a 
multivariate Cox model, which was constructed with the following 
variables: age, sex, BMI groups, type of AF at baseline study, smoking, 
dyslipidemia, hypertension, diabetes mellitus, peripheral arterial 
disease, thromboembolic complications history (stroke, transient 
ischemic attack or peripheral embolism), heart failure, ischemic heart 
disease, chronic obstructive pulmonary disease, baseline creatinine, 
hemoglobin and baseline drug treatment.

We confirmed the assumption of proportional risks for the overall 
Cox model by Grambsch and Therneau test .26 Statistical significance 
was set with bilateral p value at <0.05. Analysis were performed using 
SPSS programm v. 18.0 and R v. 2.14.1.

Results
In the total of 746 patients, BMI was 30.1±4.9 kg/m2. The vast 

majority of patients (87.5%) had BMI ≥25 kg/m2 and 49.3% were 
obese (BMI ≥30 kg/m2). Mean age was 75.0±9.2 years and 47.8% 
were women. At study entry, 68.5% of patients were on permanent 
AF. Table 1 shows 3 groups baseline characteristics according 

Table 1: Clinical characteristics of subgroups according to BMI

BMI <25
(n=92; 12.3%)

BMI 25-30
(n=286; 38.2%)

BMI ≥30
(n=368; 49.3%)

Age (years) 76.9±11.6*† 75.8±8.4 73.9±9¶

Weight (kg) 60.0±8.3*† 71.2±8.6 87.5±13.1¶

Size (meters) 1.61±0.93 1.60±0.86 1.61±0.89

Women,% 44 (47.8) 124 (43.3) 185 (50.3)

AF class,%

                   First episode 10 (10.9) 29 (10.1) 49 (13.3)

                   Recurrent 14 (15.2) 61 (21.3) 72 (19.5)

                   Permanent 68 (73.9) 196 (68.5) 247 (67.1)

Smoking,%

                No 57 (62) 182 (63.6) 245 (66.6)

                Former smoker 31 (33.7) 83 (29) 103 (28)

                Present 4 (4.3) 21 (7.3) 20 (5.4)

COPD,% 14 (15.2) 46 (16.1) 78 (21.2)

Hypertension,% 56 (60.9)† 208 (72.7) 316 (85.9)¶

Diabetes mellitus,%       15 (16.3)† 62 (21.7) 111 (30.2)¶

Dyslipidemia,% 36 (39.1)† 153 (53.5) 233 (63.3)¶

Ischemic heart disease,% 18 (19.6) 51 (17.8) 66 (17.9)

Heart failure,% 13 (14.1) 45 (15.7) 44 (12)

Peripheral arteriopathy,% 17 (18.5)*† 28 (9.8) 37 (10.1)

Stroke, TIA or previous peripheral 
embolism,%

7 (7.6) 27 (9.4) 32 (8.7)

Creatinine (mg/dl) 1.03±0.25 1.07±0.25 1.05±0.3

Haemoglobin (gr/dl) 13.4±1.6*† 14±1.5 13.8±1.6

CHA2DS2-VASc 3.36±1.68 3.42±1.59 3.43±1.59

Oral anticoagulation,% 67 (72.8) 227 (79.4) 303 (82.3)

Antiplatelet,% 20 (21.7) 55 (19.2) 61 (16.6)

ACE o AAR II,% 49 (53.3)† 196 (68.5) 278 (75.5)

B-bloquers,% 22 (23.9) 85 (29.7) 130 (35.3)

Statin,% 36 (39.1)† 146 (51) 190 (51.6)

Other hypolipidemics,% 3 (3.2) 12 (4.2) 31 (8.4)¶

Dyuretics,% 47 (51.1)† 155 (54.2) 234 (63.6)¶

Calcium bloquers,% 19 (20.7)† 91 (31.8) 142 (38.6)

Digoxin,% 32 (34.8) 97 (33.9) 123 (33.4)

Anti aldosterone,% 9 (9.8) 14 (4.9) 32 (8.7)

Antiarrythmics,%§ 10 (10.9) 36 (12.6) 49 (13.3)

 TIA: transient ischemic attack; AARII: angiotensin II receptor antagonist; CHA2DS2-VASc: heart 
failure, hypertension, age ≥75years (double), diabetes, stroke (double), vascular disease and 
female; COPD: chronic obstructive pulmonary disease; AF: atrial fibrillation; HR: hazard ratio; HF: 
heart failure; 95% CI: 95% confident interval; ACE: angiotensin converting inhibitor enzime; INR: 
international normalized ratio. *p<0.05 to compare <25 kg/m2 vs. BMI 25-30 kg/m2; †p<0.05 to 
compare BMI < 25 kg/m2 vs BMI ≥ 30 kg/m2; ¶p<0.05 to compare BMI 25-30 kg/m2 vs BMI ≥ 30 
kg/m2. § Refered to flecainide, disopyramide, propaphenone, amiodarone or sotalol.
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and 19% (n=70) in obese patients. Survival free from cardiovascular 
hospitalization or mortality is shown in Figure 1. Among obese and 
overweighed patients, the combined endpoint occurred in 29.1% 
(n=107) and 32.5% (n=93), respectively, in contrast to the 42.4% 
(n=39) in normal weight patients (log-rank test, p=0,03). 

In patients with BMI ≥ 25 kg/m2, the incidence of the composite 
endpoint was 30.6% (n=200) in contrast to 42.4% (n=39), in those 
patients with BMI <25 kg/m2 (log-rank test, p=0,01). Table 2 
shows the relationship between baseline patient characteristics and 
the composite endpoint  of all-cause mortality and cardiovascular 
hospitalization. Crude and adjusted effect of obesity and overweight, 
with respect to normal weight subgroup, is presented in Table 3. 
Although overweight and obesity compared to normal weight 
were associated with reduced risk of mortality and cardiovascular 
hospitalization, after adjusting for various clinical factors that 
association was maintained only for obesity. 

Obese patients showed a rate of cardiovascular hospitalizations 
and all-cause mortality 33.2% lower than those patients with normal 
weight (Hazard Ratio 0.668, 95% Confidence Interval: 0.449 to 
0.995, p=0.047).

Discussion
The main finding of the present study is that in a community-

based population of patients with AF, obesity (defined as BMI ≥30 
kg/m2) is associated with a reduction of the mortality and risk of 
cardiovascular hospitalization, despite the fact of having those 
patients with a higher rate of diabetes mellitus and hypertension.

Despite the well established association of overweightness and 
obesity with cardiovascular heart disease (CHD), numerous studies 
have reported that patients with established CHD have a better 
clinical prognosis than those with normal weight. This phenomenon 
has been termed “the obesity paradox”, and it has been demonstrated 
in many cardiovascular diseases such as heart failure,11-15 ischemic 
cardiopathy,16-18 peripheral artery disease19 and, recently in 
cerebrovascular disease.20 Likewise, the paradox of the obesity was 
described in other non-cardiovascular diseases as chronic obstructive 
pulmonary disease.27

In a sub-analysis of the AFFIRM study21-22 (Atrial Fibrillation 
Follow-up Investigation of Rhythm Management), an inverse 
relationship between obesity and prognosis was also described. 
Accordingly, rate of all-cause death was higher in the normal BMI 
group (5.8 per 100 patient-years) than in the overweight and obese 
groups (3.9 and 3.7, respectively). In that study, cardiovascular death 
rate was also highest in the normal BMI group (3.1 per 100 patient-
years), lowest in the overweight group (1.5 per 100 patient-years), 
and intermediate in the obese group (2.1 per 100 patient-years), 
being overweight associated with a lower risk of cardiovascular death 

female Sex) risk score was similar among 3 BMI groups. There was a 
higher rate usage of oral anticoagulants in obese group in contrast to 
the higher rate usage of antiplatelet drugs in normal weight patients, 
although no significant differences were seen.  

Events During Tracing
There were 239 (32%) events during follow-up: 91 (12.2%) 

patients died and 148 (19.8%) required hospitalization. All-cause 
mortality by BMI subgroup was 20.7% (n=19), 12.2% (n = 35) and 
10.1% (n=37) in normal weight, overweight and obese patients, 
respectively. Cardiovascular hospitalization occurred in 21.7% (n=20) 
in patients with normal weight, 20.3% (n=58) in those overweighed 

Table 2: Cardiovascular event or mortality cox univariate analysis at 36 
months follow-up.

HR 95% CI P

Age, years 1.025 1.009-1.040 0.002

Sex, 

           Men 1.0 (Reference)

           Women 0.912 0.707-1.177 0.48

AF class,                 1.0 (Reference)

                  First episode 1.869 1.120-3.118 0.02

                  Recurrent 1.477 0.928-2.349 0.10

                  Permanent

Smoking 

                No 1.0 (Reference)

                Former smoker 0.741 0.449-1.225 0.24

                Present 0.873 0.516-1.478 0.61

COPD 1.347 0.995-1.824 0.054

Hypertension 0.903 0.670-1.215 0.50

Diabetes mellitus 1.580 1.209-2.069 0.001

Dyslipidemia 0.747 0.580-0.963 0.024

Ischemic heart disease 1.908 1.431-2.545 <0.001

Heart failure 2.695 2.007-3.620 <0.001

Peripheral arteriopathy 1.586 1.112-2.260 0.01

Stroke, TIA or previous peripheral 
embolism

1.183 0.965-1.450 0.11

Creatinine (for each 1 mg/dl increase) 2.780 1.959-3.946 <0.001

Haemoglobina (for each 1 gr/dl increase) 0.830 0.765-0.899 <0.001

Antiplatelet or anticoagulation

            None 1.0 (Reference)

            Antiaplatelet 0.623 9.320-1.215 0.17

            Anticoagulation 0.651 0.354-1.195 0.17

ACE or AAR II 1.069 0.809-1.417 0.64

B-bloquers 1.049 0.800-1.378 0.73

Statin 0.925 0.718-1.192 0.55

Other hypolipidemics 0.864 0.494-1.511 0.61

Dyuretics 1.210 0.932-1.571 0.15

Calcium bloquers 1.007 0.771-1.315 0.96

Digoxin 1.064 0.816-1.388 0.65

Anti aldosterone 2.257 1.547-3.293 <0.001

Antiarritmics,%* 0.995 0.682-1.451 0.98

 TIA: transient ischemic attack; AARII: angiotensin II receptor antagonist; CHA2DS2-VASc: heart 
failure, hypertension, age ≥ 75years (double), diabetes, stroke (double), vascular disease and 
female; COPD: chronic obstructive pulmonary disease; AF: atrial fibrillation; HR: hazard ratio; HF: 
heart failure; 95% CI: 95% confident interval; ACE: angiotensin converting inhibitor enzime; INR: 
international normalized ratio. *p<0.05 to compare <25 kg/m2 vs. BMI 25-30 kg/m2; †p<0.05 to 
compare BMI < 25 kg/m2 vs BMI ≥ 30 kg/m2; ¶p<0.05 to compare BMI 25-30 kg/m2 vs BMI ≥ 
30 kg/m2. § Refered to flecainide, disopyramide, propaphenone, amiodarone or sotalol.

Table 3:
Overweight and obesity crude and adjusted effect (Hazard Ratio) in 
the occurrence of cardiovascular events or all-mortality causes over 
the 36 month follow-up.

Crude Adjusted

BMI cathegories HR (95%CI) P HR (95%CI) P

Normal weight: BMI <25 kg/m2 1.0 (Reference) 1.0 (Reference)

Overweight: BMI 25-30 kg/m2 0.665 (0.446-
0.964) 

0.036 0.741 (0.500-
1.098)

0.096

Obesity: BMI  ≥30 kg/m2 0.615 (0.426-
0.888)

0.009 0.668 (0.449-
0.995)

0.047

HR: hazard ratio; 95% CI: 95% confidence interval; BMI: body mass index. 
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(hazard ratio 0.47, p = 0.002).
Although the potential mechanism of obesity paradox has not 

been fully elucidated , several hypotheses had been proposed in this 
regard. It seems that TNF alpha can increase the pulmonary vein 
arrhythmogenicity, thereby causing inflammation-related AF.28,29 

Another potential explanation could be lipoproteins higher levels 
in obese people, which could remove proinflamatory toxins, with 
the subsequent inflammatory state reduction.30 Low circulating 
natriuretic peptide levels could be related with more favourable 
outcomes.31 As may occur during a cardiovascular event or a major 
interventional procedure, adipose tissue may respond with enhanced 
function, which may improve cardiovascular and other clinical 
outcomes. 

Higher body fat and especially higher lean mass index (LMI) may 
be associated with muscular strength, linked to better prognosis and 
survival. Many epidemiological studies were unable to show a higher 
risk for adverse events in overweight (BMI 25–29kg/m2) compared 
to normal weight patients. This could be explained by the limited 
ability of BMI to differentiate body fat from lean mass.32-36 

Based on the present study characteristics, we cannot relate some 
of the abovementioned theories with the presented results, but in 
our opinion it deserves further investigation in order to explain 
the mechanism why this particular subgroup of patients, despite 
the higher rate of diabetes mellitus and hypertension, presented a 
better outcome. These results made create doubts about whether 
current recommendations for cardiovascular prevention should be 
extrapolated to populations with established cardiovascular disease. 

The results of our study should be considered in light of its 
potential limitations. First of all, conclusions are based in the BMI, 
which as it is known, does not differentiate body fat from lean mass. 
Second, we were unable to account for fat distribution (peripheral 
versus abdominal obesity) and other measures of adiposity such as 
body fat percentage. Third, a small but potentially significant number 

of patients (5) were excluded from the sample due to missing BMI 
data, and it is unlike that this fact could bias the results.

Besides, information regarding proinflamatory and nutritional 
status were not collected. We did not consider potential changes in 
BMI over the study follow-up. 

Finally, it should be remark that this sample was drawn from rural 
medical centres, and may not be generalizable to urban areas.

Conclusions:
Obesity, defined as a body mass index ≥30 kg/m2, is associated 

with lower cardiovascular hospitalization and global mortality risk, 
independent of other clinical features, in a community-based cohort 
of patients with AF. These results must be analyzed under the BMI 
parameter limitations. Also, future research should aim to understand 
the mechanisms underlying the obesity paradox.
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