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INTRODUCTION

Atrial fibrillation (AF) is the most common sustained arrhyth-

mia.1 It is clinically associated with heart failure, increases the risk

of stroke, and causes symptoms which considerably reduce

quality of life. It is unclear whether the presence of AF alone

increases mortality, although some studies indicate that this is

the case, both in patients with and without heart disease.2

This excess mortality was historically considered to be due to

increases in heart failure and stroke associated with AF, but a

recent publication has indicated that AF increases the risk of

sudden death.3 Given that no studies have specifically tried to

determine whether AF independently increases mortality, we

cannot rule out that AF is more than a mere ‘‘companion’’ marker

of other factors affecting survival.

As in other areas of cardiology, extraordinary progress has been

made in understanding AF over the past 20 years.

We now know that the pathophysiology is initiated in many

cases by bursts of abnormal electrical discharges, which require

rapid, irregular activation of the atria. AF can initially

be paroxysmal (with spontaneous terminations) and evolves

to a persistent form when an anatomically and electrically

favorable atrial substrate exists alongside the trigger points. This

anatomical and electrical substrate is produced over time by AF

itself, through the phenomenon known as ‘‘remodeling’’, a

pernicious process summarized by the phrase ‘‘AF promotes

AF’’.4 In focal AF, arrhythmogenic foci are generally in the vicinity

of the pulmonary veins. When it becomes persistent AF, there is

often a greater degree of atrial disease. The recent classification of

AF as paroxysmal, persistent, and permanent aims to reflect the

deterioration of the arrhythmia over time. It is not yet known why

some patients progress rapidly and others do not.1

Treatment of AF and its consequences has for some time been

based on the use of antiarrhythmic drugs and anticoagulants.5

Antiarrhythmic drugs have not changed substantially in recent

years. Beta blockers and calcium channel blockers are still used to

control the ventricular response, while class I and class III

antiarrhythmics are used to restore and maintain sinus rhythm.

The latter show approximately 50% effectiveness overall, although

undesirable effects appear in up to 30% of patients.5,6 Noninvasive

techniques that aim to electrically isolate the pulmonary veins

have shown very good results in terms of reducing recurrences of

arrhythmia in selected patients.5,7 Anticoagulants have evolved

more than antiarrhythmic drugs, with new indications for their use
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A B S T R A C T

Atrial fibrillation is the most common sustained arrhythmia. Because of its potentially serious clinical

consequences (heart failure, stroke, and cognitive impairment), atrial fibrillation has important

socioeconomic and health implications. This article reviews the major studies on the epidemiology of

atrial fibrillation in Spain. Recent data suggest that in people older than 40 years, the prevalence of atrial

fibrillation may be more than 4%. Given the current Spanish demography, these data would imply that

more than 1 million people in Spain have atrial fibrillation.

� 2013 Sociedad Española de Cardiologı́a. Published by Elsevier España, S.L. All rights reserved.

Epidemiologı́a de la fibrilación auricular en España en los últimos 20 años
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R E S U M E N

La fibrilación auricular es la arritmia sostenida más frecuente. Debido a sus consecuencias

clı́nicas potencialmente graves (insuficiencia cardiaca, embolias y deterioro cognitivo), tiene

importantes implicaciones socioeconómicas y sanitarias. En este artı́culo se revisan los principales

estudios realizados para conocer la epidemiologı́a de la fibrilación auricular en España. Los últimos

datos apuntan a que en personas mayores de 40 años la prevalencia de esta arritmia puede ser superior

al 4%. Dada la actual demografı́a española, estos datos supondrı́an que más de 1 millón de personas en

España tendrı́an fibrilación auricular.

� 2013 Sociedad Española de Cardiologı́a. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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in recent years. New drugs have also been discovered that appear

to be more effective and safer in some populations than the classic

vitamin K antagonists. Devices designed to occlude the left atrial

appendage are also available and can help patients with AF and

high embolic risk when anticoagulants are contraindicated.8

Much of this progress has occurred in just 10 years, as

evidenced by a reading of reviews of AF literature written just a

decade ago.9 Over this period, knowledge has been updated in

clinical guidelines dedicated specifically to AF.10 The present

article reviews the published data on the epidemiology of AF in

Spain, information that is essential in assessing the social, health,

and economic consequences of the disease. It has been estimated

that the annual cost of each AF patient in Europe is between s450

and s3000.11

ANALYZING THE EPIDEMIOLOGY OF ATRIAL FIBRILLATION:
METHODOLOGICAL FACTORS

AF is the most common sustained cardiac arrhythmia and many

articles report that it affects approximately 1% of the population.1

The truth is, however, that the prevalence of AF depends on the

method chosen to detect it and the characteristics of the study

population. The following factors affect the results of published

studies:

� Population characteristics: AF is closely linked to age and the

presence of heart disease. Recruiting patients in cardiology

clinics rather than in primary care can affect study results, in

terms of both the underlying disease and the treatments used.

Some treatments, angiotensin converting enzyme inhibitors

among them, reduce the incidence of AF.12

� Method of AF diagnosis: in most studies, AF is diagnosed using

surface electrocardiogram (ECG); therefore, a positive diagnosis

can only be obtained if the patient is experiencing AF when the

ECG is performed. For obvious reasons, this method can

underestimate the prevalence of paroxysmal AF, which may

have clinical implications similar to chronic forms of AF. Other

forms of electrocardiographic recording allow for much longer

periods of monitoring, making it easier to detect subclinical AF

and short bursts.13

� Differential AF diagnosis: most studies do not distinguish

between atrial flutter and AF, and assume that they have similar

clinical implications. Differential diagnosis is sometimes difficult

even with intracardiac electrograms, but the fact remains that

common flutter, if detected, could be cured with a simple

cavotricuspid isthmus ablation.14

PREVALENCE OF ATRIAL FIBRILLATION

American Studies

Most epidemiological studies of AF are American and have used

surface ECG to detect AF. One of the first published studies

analyzed the prevalence of AF in 122 043 males aged 16 to 50 years

entering U.S. Air Force pilot training. In that study, AF was detected

in only 5 individuals.15 The Framingham study later indicated a

prevalence of 0.4% to 1% in the general population, although rates

were observed to increase progressively with age, up to 8% in

people older than 80 years.16 This relationship with age was

confirmed in the ATRIA study, which analyzed the ECGs of

1.89 million American adults in 1996 and 1997 and identified

17 974 individuals with AF.17 The prevalence of AF in those

younger than 55 years was 0.1%, compared to 9% in those older

than 80. Both studies also found that AF was more common in men

than in women in all age groups.16,17 The authors of the

Framingham study suggested that the figures might double after

50 years, given the estimates for population aging.16 Recent data

indicate that the prevalence of AF is increasing, possibly as a result

of population aging, although other factors cannot be excluded.18

European Studies

The Rotterdam study analyzed the incidence and prevalence of

AF in a population over 55 years of age during a 7-year period.19 A

total of 7983 patients were included and the investigators reported

prevalence rates of 5.5% in the total population; in the 55-59 year

age group the rate was 0.7%, compared to 17.8% in the 85 years and

older group. Similar results were observed in an analysis published

by the European Society of Cardiology.20

In Portugal, the FAMA study assessed AF prevalence in 10 447

randomly selected individuals over 40 years of age. Overall

prevalence was 2.5%, with similar rates in men and women, and

increased with age.21

Spanish Studies

In 1999, the CARDIOTENS study reported an overall prevalence

for ‘‘chronic’’ AF of 4.8%, a rate which increased with each decade of

life (from 1% in the under-50 group to 11.1% in those aged 80 years

or more). The study included consecutive patients attended in

primary care or cardiology departments, and so cannot be

considered population-wide. Results were based on clinical history

and an ECG was not a requirement.22

The REGICOR study was conducted in 2001 using random

sampling in population strata and reported an AF prevalence of

0.7%, although it was not specifically designed to study AF.23 The

population over 74 years of age was excluded.

In the PREV-ICTUS study, carried out in 2007, the ECGs

of 7108 patients over 60 years of age (more than 70% with a history

of hypertension [HT]) were analyzed and the AF prevalence was 8.5%

(7.9% in women and 9.3% in men). Prevalence increased with age,

from 4.5% at 60 to 64 years to 16.5% in those older than 85 years.24

The 2012 ESFINGE study analyzed the prevalence of AF in

patients of both sexes aged �70 years who were hospitalized

in internal medicine units or geriatric wards.25 Overall prevalence

was 31.3%, and 88.7% of patients had AF before the admission.

AF was persistent, long-term, or permanent in 728 cases (89.1%); in

the remaining 51 cases (6.2%) it was identified as a first episode

(paroxysmal or persistent). Only 4.1% of cases showed a clear

secondary cause of AF.

Also published in 2012, the Val-FAAP study included 119 526

primary care patients (mean age, 52.9 [15.2] years; 40.9% male)

over a 5-day period and found an AF prevalence of 6.1%, a

percentage that increased with age, presence of HT, and male sex.26

The OFRECE study began in early 2009 and was sponsored by

the Spanish Society of Cardiology’s Research Agency. A total of

8400 subjects over 40 years of age were analyzed. Patients treated

at primary care centers were randomly selected in age and sex

strata by participating clinicians. The participating primary care

centers were also randomly sampled.27 A total of 50 local

coordinators were appointed in 46 provinces, with each being

responsible for coordinating 10 randomly selected physicians.

Each physician agreed to include 20 individuals in the study. The

sample is representative of the current Spanish population by age.

AF was deemed to be present if it appeared on ECG during the

primary care physician visit or if there was a history of

nonpermanent (paroxysmal or persistent) AF in the patient’s
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medical records. ECG readings were centralized. Of the patients

included, 51% had HT (90% were receiving medication), 40% had

hypercholesterolemia, 15% diabetes mellitus, 5% ischemic heart

disease, and nearly 7% had thyroid problems.

In total, 4.9% of the subjects were diagnosed with AF

(4.4% known, 0.5% unknown). The majority (66%) had permanent

AF, 23% had paroxysmal AF, and 11% persistent AF. Prevalence rates

were similar for men and women, with AF being slightly more

common in men up to 80 years of age, but more frequent in women

beyond that age. The OFRECE study also confirmed the increase in

prevalence of AF with age; prevalence was 0.3% in the 40-49 year

age group, 1% in those aged 50-59 years, 4.6% in those aged 60-69,

9.3% at 70-79 years, and almost 18% in individuals over 80 years of

age. Therefore, AF prevalence doubled with each decade of life

beyond 60 years of age. Obesity, HT, hypercholesterolemia, and

diabetes mellitus were more likely in patients with AF.

In summary, the prevalence of AF in Spain is high and consistent

with rates found in other populations (Figure). Extrapolating from

the OFRECE study data, of the nearly 24 million people aged over

40 in the Spanish population, 1 million would have AF and about

100 000 of them would be unidentified.

INCIDENCE OF ATRIAL FIBRILLATION

As with prevalence, the incidence of AF increases with age

and presence of cardiovascular disease. In the Rotterdam

study, incidence in the group aged 55 to 59 years was

1.1/1000 person-years, and increased to 20.7/1000 person-years

in the 80 to 84 years age group. Lifetime risk of AF was 23.8% in

men and 22.2% in women.19 In another longitudinal study, which

lasted for 44 years and included almost 4000 healthy men, it was

found that 7.5% had AF. The estimated risk of developing AF

was 0.5/1000 person-years before 50 years of age, although the risk

increased to 9.7/1000 person-years after 70 years of age.28 Given a

95-year life-span, it is estimated that men who have turned

40 have a 25% chance of developing AF.16,19

As already mentioned, population estimates suggest that the

incidence and prevalence of AF will continue to increase at an

alarming rate in coming years.29

To date, there have been no studies to investigate the incidence

of AF in Spain.

DIFFERENT APPROACHES TO DIAGNOSING ATRIAL
FIBRILLATION

In relation to the prevalence rate, it is interesting to note the

existence of subclinical AF. Patients who are asymptomatic will not

seek medical care, so they are only diagnosed through the use of

pulse or heart rate monitoring.

The results of a 1-week campaign to identify AF by taking the

pulse of patients over 65 years of age with no history of arrhythmia

were published recently. Of the 1532 patients who responded to

the request for examination (mean age, 72 years; 57% women),

only 1% had previously undiagnosed AF.30

In another approach to this problem, investigators took

advantage of the dual-chamber pacemakers implanted in more

than 2500 patients over 65 years of age who had HT and no history

of AF.13 AF was defined as episodes of atrial rate over 190 bpm for

a 6-min duration. At 2.5 years, 35% of patients had AF, and of those,

1 in 6 had clinical FA.

ASSOCIATED ILLNESSES

The association between AF and AH was observed in 1995, with

hypertensive patients having a relative risk of developing AF of

1.42 compared to those without HT. Although the increased risk

appears to be small, the high prevalence of HT means it is the

cardiovascular disease most commonly observed in patients

with AF.28

In Spain, the PREHVIA study analyzed the prevalence of AF in

hypertensive patients in Andalusia. Of the 570 patients enrolled

(mean age, 65 years; 54.5% women), 5.1% showed AF on the ECG.31

The FAPRES registry, which was published in 2010, investigated

the prevalence of AF in hypertensive patients older than 64 years.32

Each of the 69 participating investigators included the first

3 hypertensive patients over 64 years of age consulting in primary

care or a specialized HT unit on the first day of the week for

5 weeks.32 AF was observed in 10.3% (6.7% by ECG and 3.6% by

clinical history) of the 1028 patients studied (mean age, 72 years).

Factors associated with AF were age, alcohol consumption,

structural heart disease, and glomerular filtration rate. Patients

without AF performed more exercise than those with the

condition. In other words, in general series, AF is associated with

most of the usual cardiovascular risk factors, including lack of

exercise. Its association with obesity is considered particularly

serious and that may be one of the reasons for the apparent

increase in the prevalence of AF, along with one of its

consequences, sleep apnea.33,34 However, it is relatively rare in

patients with coronary artery disease and stable angina.35 AF is

more common when acute myocardial infarction is present and

is known to lead to a poorer prognosis.36

Coronary surgery is also a risk factor for AF. A Spanish study

found a 23% incidence of AF in the first month after surgery in a

consecutive series of 102 patients, independently of whether

cardiopulmonary bypass was used for revascularization.37

Many other factors affecting the atria have also been associated

with AF, including valve disease,38 cardiomyopathy,39 and con-

genital heart disease.40 Intense and prolonged exercise also has

been associated with AF.41 Familial forms related to certain genetic

expressions that favor its appearance have also been observed.42,43

Finally, AF has been identified as a possible contributor to

clinical cognitive impairment.44

LONE ATRIAL FIBRILLATION

When AF occurs in patients under 60 years of age without

clinical or echocardiographic evidence of associated cardiopul-

monary disease, including HT, it is known as lone AF.45 This form of

AF has regained significance today, as it may be the best candidate

for ablation techniques. In these cases, where there is no structural

or metabolic cause, arrhythmogenesis stems largely from ‘‘venous’’
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different studies from different populations.22–27
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rather than ‘‘atrial’’ causes.46 This form of AF is observed in 10% to

20% of patients with AF in the series studied.47 In clinical practice,

this type of AF will almost always be associated with paroxysmal

AF. However, in a Spanish registry of 1515 patients with

persistent AF referred for cardioversion, 49% had no evidence of

structural heart disease.48 In these cases, it is important to stratify

risk and, from the point of view of cost-effectiveness, employ

first-line treatments.49–51

CONCLUSIONS

AF is the most common sustained arrhythmia. Due to the

severity of some of its clinical consequences (heart failure, stroke,

and cognitive impairment), it is important in terms of both its

socioeconomic and health impact. Its prevalence in Spain has

been analyzed in selected groups of people, and the rates are

similar to those observed in other countries. Recent population

studies in individuals over 40 years of age have found prevalence

rates in Spain >4%, a figure which, if confirmed and extrapolated,

suggests that almost 1 million people in Spain may have AF. We

have no data to help determine whether prevalence remains

unchanged, or whether it is increasing or decreasing. However,

given the magnitude of the problem, there is an urgent need

to invest in knowledge that will aid in correctly stratifying

patient risk and in determining, from the point of view of

cost-effectiveness, which treatments should be considered as the

first choice.
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arrhythmic drugs for maintaining sinus rhythm after cardioversion of atrial
fibrillation. A systematic review of randomized controlled trials. Arch Intern
Med. 2006;166:719–28.

7. Reynolds M, Walczak J, White S, Cohen D, Wilber D. Improvements in symptoms
and quality of life in patients with paroxysmal atrial fibrillation treated with
radiofrequency catheter ablation versus antiarrhythmic drugs. Circ Cardiovasc
Qual Outcomes. 2010;3:615–23.
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14. Isa R, Villacastı́n J, Moreno J, Pérez Castellano N, Salinas J, Doblado M, et al.
Diferenciación entre aleteo y fibrilación auricular en los electrogramas bipo-
lares de aurı́cula derecha. Rev Esp Cardiol. 2007;60:104–9.

15. Hiss AU, Lamb LE. Electrocardiographic findings in 122,043 individuals. Circu-
lation. 1962;25:947–52.

16. Lloyd-Jones D, Wang TJ, Leip EP, Larson MG, Levy D, Vasan RS, et al. Lifetime risk
for development of atrial fibrillation: the Framingham Heart Study. Circulation.
2004;110:1042–6.

17. Go AS, Hylek EM, Phillips KA, Chang Y, Henault LE, Selby JV, et al. Prevalence of
diagnosed atrial fibrillation in adults: national implications for rhythm man-
agement and stroke prevention: the AnTicoagulation and Risk Factors in Atrial
Fibrillation (ATRIA) Study. JAMA. 2001;285:2370–5.

18. Wong Ch, Brooks A, Leong D, Oberts-Thomson K, Sanders P. The increasing
burden of atrial fibrillation compared with heart failure and myocardial infarc-
tion: a 15-year study of all hospitalizations in Australia. Arch Intern Med.
2012;172:739–41.

19. Heeringa J, Van der Kuip DAM, Hofman A, Kors JA, Van Herpen G, Stricker B, et al.
Prevalence, incidence and lifetime risk of atrial fibrillation: the Rotterdam
study. Eur Heart J. 2006;27:949–53.

20. Nieuwlaat R, Capucci A, Camm J, Olsson B, Andresen D, Davies W, et al. Atrial
fibrillation management: a prospective survey in ESC Member Countries. The
EuroHeart Survey on Atrial Fibrillation. Eur Heart J. 2005;26:2422–34.

21. Bonhorst D, Mendes M, Adragao P, De Sousa J, Primo J, Leiria E, et al. Prevalence
of atrial fibrillation in the Portugueses population aged 40 and over: the FAMA
study. Rev Port Cardiol. 2010;29:331–50.
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51. González-Juanatey JR, Álvarez-Sabin J, Lobos JM, Martı́nez-Rubio A, Reverter JC,
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