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Atrial fibrillation (AF) is 1 of the most important healthcare issues and an important cause of
healthcare expenditure. AF care requires specific arrhythmologic skills and complex treat-
ment. Therefore, it is crucial to know its real affect on healthcare systems to allocate resources
and detect areas for improving the standards of care. The present nationwide, retrospective,
observational study involved 233 general practitioners. Each general practitioner completed
an electronic questionnaire to provide information on the clinical profile, treatment strate-
gies, and resources consumed to care for their patients with AF. Of the 295,906 patients
screened, representative of the Italian population, 6,036 (2.04%) had AF: 20.2% paroxysmal,
24.3% persistent, and 55.5% permanent AF. AF occurred in 0.16% of patients aged 16 to 50
years, 9.0% of those aged 76 to 85 years, and 10.7% of those aged ‡85 years. AF was
symptomatic despite therapy in 74.6% of patients and was associated with heart disease in
75%. Among the patients with AF, 24.8% had heart failure, 26.8% renal failure, 18% stroke/
transient ischemic attack, and 29.3% had ‡3 co-morbidities. The rate control treatment
strategy was pursued in 55%. Of the 6,036 patients with AF, 46% received anticoagulants.
The success rate of catheter ablation of the AF substrate was 50%. In conclusion, in our study,
the frequency of AFwas 2 times greater than previously reported (approximately 0.90%), rate
control was the most pursued treatment strategy, anticoagulants were still underused, and
the success rate of AF ablation was lower than reported by referral centers. � 2013 Elsevier
Inc. All rights reserved. (Am J Cardiol 2013;111:705e711)

Atrial fibrillation (AF) is 1 of the most important public
health issues, occurring in approximately 1% of the general
population, and 1 of the most important causes of healthcare
expenditure in western countries.1e3 In the past, several
randomized controlled studies were performed to assess the
most appropriate treatment of AF.4e6 The results of these
studies have provided the framework for guidelines on AF
management, which are based primarily on the firm
recommendation of thromboprophylaxis in patients with
a high risk of stroke and on 2 well-defined treatment strat-
egies (rhythm control and rate control).3 Recently, several
observational studies have assessed the overall adherence of
in-hospital cardiologists and internists and out-hospital
cardiologists to the guideline recommendations.7e10

However, only a few studies have been performed to obtain
comparable information in the much more complex setting
of the community in which many patients have only occa-
sional or no contact at all with hospitals or specialists, and,
thus, it is more difficult to accurately apply the guideline
recommendations.11,12 Therefore, the Italian Association of
Hospital Cardiologists and the Italian College of General
Practitioners promoted a nationwide, retrospective, obser-
vational study to assess, in a large sample of the Italian
population, the frequency of diagnosed AF and the current
care of AF, and to detect potential areas of improvement in
the standards of AF care.

Methods

In Italy, every resident is registered with a general
practitioner (GP) who cares for their patients and keeps track
of their clinical history. In the past few years, the Italian
College of General Practitioners has developed a research
network consisting of 800 GPs interested in research in
primary care and trained for high-quality data entry; all use
the same office software (Millewin, Millenium srl, Florence,
Italy). The 600 best GPs (measured by the quality of the data
records) were invited to participate in the present survey,
and 233 GPs confirmed their participation in the study.
From May 17 to June 22, 2011, all subjects aged �15 years
cared for by the 233 GPs were screened, and those with AF
diagnosed (supported by electrocardiographic findings or
the diagnosis recorded on a hospital discharge summary)
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were included in the present study. For each patient with
AF, the GPs were required to complete an electronic ques-
tionnaire to provide the following data: the demographic and
clinical characteristics of the patients with AF and the
number of some of the selected diagnostic and therapeutic
procedures performed in the previous 5 years, the treatment
strategies pursued and the current medical therapy, and the
catheter ablation results. Most data were automatically
extracted by the GPs from their own databases. The
remaining data, which could not be extracted automatically
by the computerized procedure, were collected manually.
The automatic extraction included: AF (with a codified
diagnosis of International Classification of Diseases, 9th
revision, code IX 427.31), relevant cardiovascular and
noncardiovascular diseases, patient baseline characteristics,
therapy, test prescription (echocardiography, Holter elec-
trocardiographic monitoring, exercise testing), and hospi-
talizations. The CHADS2 score3 (congestive heart failure,
hypertension [blood pressure consistently >140/90 mm Hg
or treated medically], age �75 years, diabetes mellitus, and
previous stroke, transient ischemic attack, or thromboem-
bolism; the presence of each gives a score of 1, but the last,
which has a score of 2) was automatically calculated. The
manual data collection included AF classification, AF-
related symptoms, management strategy (rhythm vs rate
control, medications), level of engagement of the GP in the
diagnosis and management of AF, number of attempts and
methods used to restore sinus rhythm, use of electrophysi-
ologic testing, and use of AF substrate catheter ablation.
Paroxysmal AF was defined as an episode, usually self-
terminating within 48 hours, in particular within 7 days, but
always terminating spontaneously. Persistent AF was
defined as an episode either lasting >7 days or requiring
termination by cardioversion. Permanent AF was considered
present when interventions to restore sinus rhythm were no
longer considered appropriate (regardless of the reason). AF
was classified as “lone AF” when occurring in the absence
of heart disease, hypertension, heart failure, chronic
obstructive pulmonary disease, diabetes, renal failure,
dementia, cerebrovascular disease, obesity, smoking, abuse
of alcohol consumption, hyperthyroidism, and hypothy-
roidism.3 Patients were assigned to the rhythm control
strategy when a willingness to maintain sinus rhythm
(previous electrical or pharmacologic cardioversion, chronic
use of antiarrhythmic drugs, catheter ablation of the
substrate) was present and to a rate control strategy when no
attempt to maintain sinus rhythm or no use of drugs or
intervention specifically directed to maintain sinus rhythm
was pursued.3 AF ablation was considered effective in the
absence of AF recurrence, as determined by referred
symptoms or electrocardiographic recordings, and an
optimum quality of life was present. It was considered
moderately effective in the presence of both >50% reduc-
tion in AF recurrence and significant improvement in quality
of life. It was considered ineffective in the absence of
a significant reduction of AF recurrence, with no improve-
ment in the patient’s quality of life.

Data were collected as aggregate and analyzed using
standard descriptive statistics. To assess the presence of
possible differences with regard to the distribution by age
and gender of the Italian Survey of Atrial Fibrillation

Management (ISAF) population and the Italian population
(Italian Institute of Statistics Life Tables),13 the Kolmo-
gorov-Smirnov test was used. To assess the prevalence of
AF in Italy, the crude frequencies of AF observed in the
subgroups of the ISAF population were adjusted to similar
subgroups of the Italian population (Italian Institute of
Statistics Demographic Tables) using the direct standardi-
zation rates method.14

Results

We studied a population of 295,906 subjects aged �15
years (51.9% female) cared for by 233 GPs. The GPs and
ISAF population were homogeneously distributed across
Italy, with 31% and 32% in the northern regions, 24% and
23% in the central regions, 28% and 29% in the southern
regions, and 17% and 16% in the islands, respectively. The
Kolmogorov-Smirnov test results showed that the ISAF and
Italian populations were similar with regard to gender and
age distribution (Figure 1). The distribution of the entire
ISAF population and of the patient subgroups according to
age and gender is listed in Table 1. The diagnosis of AF was
recorded and confirmed in 6,036 patients (51% female). The
frequency of AF was 2.04% (95% confidence interval 1.99
to 2.09) in the global ISAF population: 2.4% in Northern
Italy, 2.1% in Central Italy, 1.7% in Southern Italy and 1.8%
in the Islands. The frequency of AF increased with age, with
patient subgroups aged 66 to 75 years and 76 to 85 years
contributing most (26.8% and 37.5%, respectively). The AF
frequency ratio between males and females was �1.2 in
each age subgroup. When the frequency of AF observed in
the subgroups of the ISAF population was extrapolated to
the Italian population of the same age and gender, it
appeared that in Italy, the prevalence of AF is 1.85%.

At the time of the survey, 19.4% of patients had had only
1 episode of AF in the previous 5 years; 20.2% had
paroxysmal, 24.3% persistent, and 55.5% permanent AF.
Lone AF was diagnosed in 1.2% of patients. The clinical
characteristics of the patients with AF are listed in Table 2.
Approximately 2/3 of our patients had cardiac disease,
almost all (91.5%) had �1 co-morbidity, 1/3 had �3 co-
morbidities, and 1/4 had heart failure. The AF history was
>5 years in 1/2 of the patients (48.2%). Among those with
>1 episode of AF (commonly treated with medical
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Figure 1. Distribution of Italian and ISAF study populations by gender and
age. Kolmogorov-Smirnov test did not show any significant difference in
distribution of ISAF and ISTAT populations by gender and age. F ¼
female; ISTAT ¼ Italian Institute of Statistics; M ¼ male.
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