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Abstract

Background: Undiagnosed atrial fibrillation usually is only detected with the first complication. We estimated undiagnosed Atrial
Fibrillation prevalence, overall AF and associated factors in a public health-service area in Catalonia, north-eastern Spain.
Methods: Multicentre, cross-sectional study, with people randomly selected among the attended population over 60 years old by
primary care teams regardless of follow-up time in health centres or at homes. Information was collected through ECGs, electronic
medical history reviews and medical interviews. Descriptive and logistic regression analysis was performed.
Results: 1043 subjects were recruited (47.1% male), mean age: 73.1 y-o (SD: 7.8 y-o); 43.3% ≥75-year-old. Overall AF prevalence was
10.9% (CI95% 9.1-12.8%); higher in men than in women, progressively increasing with age (24.4% in ≥85-year-old). Only women
≥85-year-old had higher prevalence (26.2%) than men (22.5%). Undiagnosed AF relative prevalence was 2.2% (IC95% 1.3-3.1%). These
results show that about 1 in 50 people over 60 years old could suffer undiagnosed AF. The higher risk of AF undiagnosed was found in:
men (OR 2.5 IC95% 1.0-6.2), >75 years old (OR 2.5 IC95% 1.0-6.1), heart failure history (OR 5.2 IC95% 1.3-20.9), who live in rural areas
(OR 15.9 IC95% 1.5-160.1) and to whom no one ECG was performed in the last two years.
Conclusions: The overall AF prevalence increased 10 times from the sixties to over eighties and the proportion man-woman changes
from 4:1 to 1:1. The undiagnosed AF prevalence was 2.2% (IC95% 1.3-3.1). This percentage should be added to the one of untreated
cases with OAC.
Keywords: Atrial fibrillation, prevalence, elderly people, diagnosed, undiagnosed, primary care

Introduction

Atrial fibrillation (AF) is the most common sustained arrhythmia
in clinical practice [1] that affects 1-2% of general population
although estimates and projections of diagnosed prevalence
of AF have been highly inconsistent across published studies.
The life-time risk to develop AF increases with the age and it is
higher in man than in women [2]. Due to the ageing population
and the increasing prevalence of the known risk factors for AF,
the number of patients with AF is expected to be the triple in
the next four decades as well as its complications, like stroke
[3-6]. In addition, the cost of managing AF patients and its
complications have been well documented to be high [7].
This will have serious implications for the planning of health
and welfare systems, especially not only because of these
predictions of AF prevalence continuous increase [3,8,9] but
also because the current cost containment economical context.

Furthermore, the paroxysmal nature of AF at onset [10] makes
difficult to establish the overall AF prevalence and it is still
probably underestimated systematically [11] with a percentage
ranging from 0.5-1.7% [12-15]. It has also been demonstrated
to be an important cause of the cryptogenic stroke [16,17]. An
early diagnosis and a treatment are essential to reduce the rate
of morbidity and mortality.
The aim of this study was to estimate undiagnosed AF
prevalence and the associated risk factors in the population
over the sixties who were attended by primary care teams in
a public health-service area in Catalonia, north-eastern Spain.

Methods

AFABE study is a cross-sectional, multicentre study (22 primary
care centres) in population over 60-year-old attended by
primary care teams in Baix Ebre health area in Catalonia,
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north-eastern Spain, from October 2011 to January 2012. over 80 years old.
Taking into account the inhabitants of the area (N 82,000),
The studied persons were randomly selected among those
who were registered and visited at these health centres or at the population over the sixties (n 20733), the estimated AF
homes, and that means 92.5% of the overall population who prevalence for Spanish inhabitants (8.5%) [15] and under
is living in the study’s region (Figure 1). In the appointment, the hypothesis of a 34% of non-diagnosis [1], 600 patients
one of the two general practitioners enrolled in this study in Baix Ebre area should remained undiagnosed (2.9% of
got the consent form, carried out a single resting 12-lead people over 60-year-old). The sample necessary to analyze
electrocardiogram, revised the electronic medical history and for the percentage of undiagnosed patients were 1.029,
filled in an additional interview. Demographic and relevant considering IC95%, 1% precision error and 2.9% hypothesis
clinical co morbidity included in the CHA2DS2-VASc [18,19] of undiagnosed AF prevalence. It included a 10% of people
score and previous cardiovascular events and other risk who were attended at their homes or at nursing or care or
factors for AF were obtained, according the ICD-10 routine old people‘s homes.
classification used in the primary care dataset. Apart from
The health centres were classified as rural if they were
that, stroke risk was measured by, in which a score≥2 was located in towns with <1,000 inhabitants, Semi-urban between
considered to identify patients at high risk of stroke. All the 1,000 and 10,000, and Urban >10,000. The territory is formed
considered clinical conditions were defined in the patient by a low density of population in comparison to the Catalan
dataset coded using the ICD-10 classification.
average, with a tax about a 53.6 inhabitants/km2 significantly
lower than the Catalan average that is about 212 inhabitants/
km2. A 46.1% of inhabitants live in big towns, the 16.4% in
towns with less than 1000 and the rest of them is divided
into medium towns.
A patient was considered positive to AF when it could
be demonstrated that he or she has or have had at least an
AF positive 12-lead ECG [1]. Every patient who presented
with AF for the first time was considered a patient with first
diagnosed AF and after 8 days of this ECG, a new follow up
was done to be classified as persistent or paroxysmal AF [1].
Studied patients could be placed in four groups: 1) Patients
always negative for AF; 2) Patients with a current positive ECG
and previously diagnosed AF (ICD-10 I48); 3) Patients with a
current negative ECG and previously diagnosed AF (ICD-10
I48); and 4) Patients with a current positive ECG but previously
negative or unknown (previously undiagnosed patients or
newly diagnosed patients). We excluded the patients ≤60
years old, without electronic medical history (the individual
clinical register was not used at least once in the last three
years), and those patients who didn’t give their consent.
Different types of AF prevalence (Figure 2) were considered
in this article:
1. Overall AF prevalence: percentage of people with at least
one documented AF ECG. The patient could be diagnosed
Figure 1. Selected health centers.
at the moment of the study or previously (patients of
groups 2, 3 and 4).
The income per capita is significantly lower (93.7%) from the
2. Previously diagnosed AF prevalence: percentage of
Catalonia average. Demographically speaking, in the last two
patients with a documented AF diagnosis history (patient
decades the gross tax about the total demographic growth
dataset coded with I48). It was divided in two subgroups:
is characterized by the natural negative growth, the higher
a. previously diagnosed AF with current positive ECG
ageing factor and the quickly increase from 2000(12.36/1000
prevalence: prevalence of patients at group 2.
inhab.) to 2006 (26/1000 inhab.) caused by migratory
b. previously diagnosed AF with current negative ECG
movements which meant a 14.71% from the actual population.
prevalence: prevalence of patients at group 3.
The population over the eighties in the period 1986-2006
3. Undiagnosed AF prevalence: percentage of subjects
has increased its proportion in about a 66% taking a 3.5% to
newly diagnosed of AF during this study (patients of
5.9% from the total population, without changes between
group 4) Current AF prevalence: percentage of people
man- woman, but meaning a 60% of women in the population
with an ECG positive for AF at the moment of performing
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this study (groups 2 and 4 patients) independently of
their previous diagnosis status.

and myocardial infarction (8.4%). Three quarters (76.6%) of
the studied population had undergone at least an ECG in the
last two years. There were not statistical differences between
rural and non-rural populations in demographic and CVRF
Studied subjects
prevalence. By contrast, there were observed important
N=1043 (100%)
differences
in the prevalence of these CVRF by gender. Men
8.3%
91.6%
had significantly more prevalence of DM2, previous stroke,
vascular diseases and smoking and in contrast women had
No AF at the
AF at the moment of the study
moment of syudy
(ECG +) (c+AF)
been less studied with ECG.
(ECG -)
N=87 (8.3%)
N=956 (91.6%)
(CI95% 6.61-10.06)
After the ECG performing (Figure 2) 87 (8.3%) subjects
2.8%
97.2%
73.56%
26.4%
showed an AF positive ECG at the moment of the study. 64
(CI95% 6.61-10.06
(73.5%) of these 87 had a previously diagnosed AF and 23
Previous history
Previous history
No previous history
(26.4%) had a previously undiagnosed AF. Regarding the 956
of AF (c+dAF)
of AF (c-dAF)
of AF (uAF)
N = 64 (6.1%)
N = 27 (2.6%)
N = 23 (2.2%)
(91.6%) subjects without AF at the moment of study, 27 (2.8%)
(CI95% 4.63-7.64)
(CI95% 1.57-3.60)
(CI95% 1.26-3.14)
29.7%
70.3%
subjects had an AF which has been previously registered in
Previously
Previously
their medical history. So, the sum of previously diagnosed AF
undiagnosed AF(uAF)
diagnosed AF(dAF)
N = 23 (2.2%)
N = 91 (8.7%)
was at the moment of the study 91 cases.
(CIC95% 1.26-3.14)
(CI95% 6.96-10.48)
79.8%
20.2%
The distribution of the AF cases after the ECG recording
No previous history of AF
Overall AF (oAF)
and
the prevalence of the different types of AF are illustrated
N = 114 (10.9%)
N = 929 (89.1%)
(CI95% 8.98-12.87)
in (Figure 3). The average time from the AF diagnosis was
5.22 years (SD: 3.66). The overall AF prevalence was 10.9%
Figure 2. Distribution of the studied subjects and atrial
(IC95% 9.1-12.8) and when it was stratified by gender and age
fibrillation prevalences.
(Figure 3) groups progressively increased from 2.4% to 24.4%
N: number of cases; AF: Atrial fibrillation; ECG :
in patients over 85 years; and men had higher prevalence
Electrocardiogram negativity for AF; E ECG +:
than women in all age groups except for the group of over
electrocardiogram positivity for AF; c+AF: AF with current
positive ECG; uAF: previously undiagnosed AF; dAF:
85-year-old patients in which women reached the highest
previously diagnosed AF; c+dAF: previously diagnosed c+AF;
prevalence detected in this study (26.2%).
c-dAF: previously diagnosed with current ECG -; oAF: overall
The distribution of the different subtypes of AF by age
AF.
groups can be appreciated in (Figure 4). Patients from 61 to
69 years had similar low prevalence of the different types of
Statistical analysis
AF that ranged from 0.6% to 1.3%. Important increases of
In the descriptive analysis, data for categorical variables are overall AF prevalence occurred in individuals over 70 years
expressed as number of cases and percentage and, data for old which increased progressively from 1.4 times for the group
continuous variables are expressed as a mean with its standard of people 65-69 years old, 4.5 times) for 70-74, 5.88 times for
deviation. Categorical variables were compared using a χ2 75-79, 8.1 times for 80-84 and 10.21 times for ≥85 years old.
test or Fisher’s exact test as required. Continuous variables This huge increase is mainly produced in the prevalence of the
were compared using Student’s test or Mann-Whitney test previously diagnosed AF (28.5 times) with current positive ECG.
depending on the normal distribution assumption. Normal We found the main concentration of previously diagnosed
distribution was checked by the Shapiro-Wilk test. A logistic AF without current confirmatory in the age groups of 70-74
regression analysis was performed to find possible risk factors and 75-79 years old (3.0 times).
that characterize the population with undiagnosed AF. Factors
The undiagnosed AF prevalence investigated with single
that were independently associated in the one way analysis, ECG recordings for people over the sixties was 2.2% (IC95%
being at least marginally significant (p≤0.1) were included 1.3-3.1). These results show that about 1 in 50 people over 60
using a backward step-wise strategy. A p-value of less than years old could suffer undiagnosed AF. Although it showed
0.05 was considered to indicate statistical significance. The an irregular age distribution ranging from 7% to 37% of the
analysis was carried out with the SPSS statistical software overall AF prevalence, it increased 6.1 times at the end of the
package (version 19).
study and represented the 26.4% (IC95% 18.3-36.6%) of the all
AF detected in the ECG performed specifically for this study
Results
and the 20.2% (IC95% 13.8-28.5%) of the overall AF (Figure 2).
1043 people were included in the study. Their average After 8 days of follow up, 74% of undiagnosed AF cases were
age was 73.1 years old (SD: 7.8), and 52.9% were women. classified as persistent AF, 14% as paroxysmal AF and 12% were
Relevant clinical data related with cardiovascular risk factor lost of follow up; when cases lost of follow up were excluded,
are shown in (Table 1). High prevalence of some CVRF was 85% corresponded to persistent AF and a 15% to paroxysmal AF.
found: hypertension (66.0%), diabetes mellitus type 2 (27.0%), (Table 2) shows the results of comparing demographic

3

Clua-Espuny et al. Cardiovascular System 2014,
http://www.hoajonline.com/journals/pdf/2052-4358-2-2.pdf

doi: 10.7243/2052-4358-2-2

Table 1. Study subjects characteristics’ and cardiovascular risk factors prevalence by gender and living area.
All
Variables

Num. of cases (%)

Rural
Num. of cases (%)

Non-Rural

Men

Num. of cases (%)

P-value

Num. of cases (%)

Women
Num. of cases (%)

P-value

Gender
Men
Women

491 (47.1)
552 (52.9)

80 (46.8)
91 (53.2)

411 (47.1)
461 (52.9)

0.93

---

---

---

Age (≥75)

452 (43.3)

81 (47.4)

371 (42.5)

0.25

222 (45.2)

230 (41.7)

0.25

Hyper
tension

688 (66.0)

112 (65.5)

576 (66.1)

0.89

331 (67.4)

357 (64.7)

0.35

Diabetes
Mellitus

282 (27.0)

51 (29.8)

231 (26.5)

0.37

150 (30.5)

132 (23.9)

0.02

Cardiac failure

44 (4.2)

6 (3.5)

38 (4.4)

0.61

18 (3.7)

26 (4.7)

0.40

Stroke

38 (3.6)

7 (4.1)

31 (3.6)

0.73

24 (4.9)

14 (2.5)

0.04

TIA

22 (2.1)

5 (2.9)

17 (1.9)

0.39

13 (2.6)

9 (1.6)

0.25

Throm
boembolism

8 (0.8)

2 (1.2)

6 (0.7)

0.62

5 (1.0)

3 (0.5)

0.49

Vascular disease

111 (10.7)

11 (6.4)

100 (11.5)

0.05

75 (15.3)

36 (6.5)

<0.001

Ex-smokers
Current smokers
No smokers

188 (18.4)
67 (6.5)
768 (75.1)

33 (19.9)
12 (7.2)
121 (72.9)

155 (18.1)
55 (6.4)
674 (75.5)

0.77
---

177 (36.8)
58 (12.1)
246 (51.1)

11 (2.0)
9 (1.7)
522 (96.3)

<0.001
---

ECG in the last
2 years

800 (76.7)

131 (76.6)

669 (76.7)

0.97

395 (80.4)

405 (73.4)

0.007

Previous
symptoms

283 (27.2)

36 (21.1)

247 (28.4)

0.05

110 (22.4)

173 (31.4)

<0.001

Age, mean (y)

73.1 (SD:7.8)

74.1 (SD:8.3)

72.9 (SD:7.7)

73.3 (SD:7.8)

73.0 (SD:7.8)

0.06

0.49

AF prevalence (%)

Af Prevalence by gender and age (%)

Smoking

Figure 3. Distribution of overall AF prevalence by gender and
by age groups.

characteristics and the prevalence of the cardiovascular risk
factors for the different subtypes of AF. Subjects with AF had
significantly higher prevalence of most of the AF risk factors
than the subjects without AF. The undiagnosed AF patients
had not significantly differences in age (p 0.61), gender (p 0.54),
hypertension prevalence (p 0.29) or DM2 (p 0.25), antecedents
of vascular diseases as ischemic cardiopathy, stroke or TIA

Figure 4. Prevalence distribution of the different types of
AF by age groups.
c+AF: AF with current positive ECG; uAF: previously
undiagnosed AF; dAF: previously diagnosed AF; c+dAF:
previously diagnosed c+AF; c-dAF: previously diagnosed
with current ECG -; oAF: overall AF.

and heart failure (p 0.10), CHA2DS2-VASc score (p 0.17). There
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Table 2. Subjects characteristics and cardiovascular risk factors prevalence in sane subjects, AF affected patients and by
the different type of AF.
Subjects

Without AF
(929)

With AF
(114)

P

Current - ECG
Previously
Diagnosed (27)

Current ECG
+ Previously
Diagnosed (64)

Previously
Undiagnosed
AF(23)

p (uAF
vs+dAF)

p (uAF
vs c-dAF)

Women (%)

503 (54.1)

49 (43)

0.02

14 (51.9)

27 (42.2)

8 (34.8)

0.54

0.23

Mean age (years)

72.44±7.59

78.7±7.30

<0.001

76.67±7.48

79.55±6.90

78.65±8.03

0.61

0.37

Age (≥75 y.)

371 (39.9)

81 (71.1)

<0.001

17 (63.0)

49 (76.6)

15 (65.2)

0.29

0.87

Hypertension (%)

600 (64.6)

88 (77.2)

0.007

24 (88.9)

49 (76.6)

15 (65.2)

0.29

0.04

Diabetes mellitus (%)

256 (27.6)

26 (22.8)

0.28

7 (25.9)

12 (18.8)

7 (30.4)

0.25

0.72

Vascular disease (%)

90 (9.7)

21 (18.4)

0.004

6 (22.2)

14 (219)

1 (4.3)

0.10

0.11

Previous
stroke / TIA (%)

42 (4.5)

14 (12.3)

0.001

5 (18.5)

8 (12.5)

1 (4.3)

0.43

0.2

Heart failure (%)

19 (2.0)

25 (21.9)

<0.001

4 (14.8)

18 (28.1)

3 (13.0)

0.15

1.00

Throm
boembolism (%)

8 (0.9)

0 (0)

1.00

0 (0)

0 (0)

0 (0)

NA

NA

CHA2
D2VASc score ≥2 (%)

797 (85.9)

109 (95.6)

0.004

25 (92.6)

63 (98.4)

21 (91.3)

0.17

1.00

ECG in the last 2
years (%)

694 (74.7)

106 (93.0)

<0.001

25 (92.6)

62 (96.9)

19 (82.6)

0.04

0.40

Previous symptoms
(%)

220 (23.7)

63 (55.3)

<0.001

18 (66.7)

35 (54.7)

10 (43.5)

0.36

0.1

5 (18.5)

10 (15.6)

4 (17.4)

--

--

0.73

9 (33.3)

20 (31.2)

10 (43.5)

0.49

0.75

13 (48.1)

34 (53.1)

9 (39.1)

<0.001

15 (60)

8 (12.7)

18 (78.3)

<0.001

0.17

Type of population (%)
Rural

152 (16.4)

19 (16.7)

Semi urban

352 (37.9)

39 (34.2)

Urban

425 (45.7)

56 (49.1)

No oral anticoa
gulation (%)

928 (99.9)

41 (36.9)

were significant differences in a lower prevalence of treatment
with OAC (12.7% versus 78.3%, p<0.001) and in the practice
of an ECG in the last two years (82.6% versus 96.9 %, p=0.04).
The logistic regression analysis (Table 3) showed that the
undiagnosed AF was associated with the profile of a 75-yearold man with previous medical history of heart failure, who
lives in a rural area and has not had any ECG performed in
the last two years. The interaction between “to be from rural
areas (<1000 inhabitants)” and “to have an ECG performed
in the last two years” was statistically significant (p=0.013).
The variable “rural” carried a high risk of undiagnosed AF but
when an ECG was performed, it had a high protective effect
(OR 0.02 IC95% 0.00-0.44).

Table 3. Multivariate logistic regression analysis with factors
that characterized the undiagnosed AF population.

Discussion

OR: Odds ratio; 95% CI: 95% Confidence interval

It is generally acknowledged that AF incidence and prevalence
are increasing due to growing numbers of older people but
a wide range of uncertainty exists around the magnitude of
future trends by differences in study design, covered time
period, birth cohort, and temporal effects. There are as well
as improvements in AF diagnosis due to increased use of
diagnostic tools and health care awareness [20]. This report is
one of many articles dealing with the AF in developed countries,

Independent variables

OR ( 95% CI)

P-value

Genre: Men

2.503 (1.001-6.261)

0.050

Age: ≥75 years

2.526 (1.041-6.132)

0.041

Previous symptoms in last 2 years:
Yes

2.384(0.962-5.907)

0.060

Heart failure: Yes

5.253 (1.318-20.927)

0.019

ECG in the last 2 years: No

3.906 (0.506-30.162)

0.191

Rural environment: Yes

15.927 (1.584-160.125)

0.019

Rural environment * ECG in the last
2 years: Yes

0.020 (0.001-0.441)

0.013

but gives special emphasis incorporating the undiagnosed
population, a segment of the patient population most often
overlooked. It tries to quantify undiagnosed AF prevalence and
has evaluated the factors associated with the undiagnosed AF.
We found an overall AF prevalence of 10.9% and previously
undiagnosed AF of 2.2%. These data means that a 20.2% of the
overall AF cases were undiagnosed. In addition, that overall
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AF prevalence increases with age especially in individuals over
70 years old. From the sixties to over eighties the prevalence
increases by 10 times and the relationship between man and
woman changes from 4:1 to 1:1. Eventually this percentage
of undiagnosed AF should be added to percentage of known
FA no treated with ACO which would mean about 40-50%
[21] of overall AF. In the study’s territory, the percentage of
people over 80 years old increased 68% in the period 19862006 which means the proportion of people over this age
increases from the 3.5% to 6% [22] from which 60% are female.
Clearly, it should have serious implications for the planning
of health and welfare systems not only because of global
burden of continuous increase [3,8,9] of AF prevalence, but
because the undiagnosed group is not treated with OCA and
should be included in many studies which found an underuse
of oral anticoagulants in atrial fibrillation [14,23-25] and by
the increased benefit of the OCA elderly of the patients [26].
The lower share of the population with AF that is diagnosed
the lower will be the share with anticoagulation treatment.
Each patient with AF and thromboembolic risk factors who
is not treated with anticoagulation will, in monetary terms,
be in on an added financial burden on society [27-29], which
is double that of the treated patient, because of their higher
risk for brain vascular complications. Because a majority
of patients with AF with increased risk for stroke had not
received anticoagulation therapy, there is a large potential
for improvement if the primary care professionals take a more
proactive attitude of opportunistic case finding, regardless
of the reason of the patient’s visit.
When additionally it was stratified by sex, overall AF had a
higher prevalence in men in all age groups except in group over
the eighties, where women achieved the highest prevalence.
This fact has been also observed in few articles [13,15,30,31].
In a recent study, it has been found a slight decrease in the
AF prevalence in people older than 85 years old for both,
men and women [32] but in fact that article mentioned that
woman never went beyond men AF prevalence.
It exists a wide range of uncertainty [20,32-34] around
the AF studies design. It is well known that AF prevalence
is considerably higher in hospitalized patients especially
in internal medicine and geriatric wards (31% for patients
≥70-year-old) [35] than in primary care [36-38]. We included
a proportional sample of the subjects who were attended
at their homes or at nursing care or old people‘s homes.
Given the patients who did not visit the centre in the past 3
years, they have been excluded, presumably these relatively
healthier individuals may be less likely to be diagnosed with
AF and therefore the prevalence estimates that the paper may
be exaggerated. However, the analysis of the primary care
systems’ use excludes the 7.5% of the rest of the population
with risk to suffer from AF.
The particular paroxysmal nature of most AF cases at its starting
point [10] makes difficult to establish the true AF incidence.
In addition, as we have observed in this study, an important

doi: 10.7243/2052-4358-2-2
part of these patients with cardiovascular co morbidities have
not got an ECG in the last two years. It is for all these arguments
that using just an ECG study is probably not sensible enough
to diagnose a new AF. Because of that, other studies tried to
combine at least a single ECG with medical records review
[15,36,38,39] and some use other mixed strategies [40] in
order to improve the probability of AF detection: patient’s
medical history review; ECG recording [41] (24−48 hour Holter
monitoring) but its high cost presents a major obstacle in large
studies and may underestimate the true prevalence of AF,
mainly the paroxysmal AF particularly if the burden is low [43];
cardiac invasive devices that detected a 42% of undiagnosed
AF [43] and have substantially improved the detection of silent
paroxysmal AF in patients with a recent ischemic stroke/TIA
[44]. Nevertheless, until these new external devices can be
broadly used, and probably in our socioeconomic context,
the ECG study combined with medical history review will
still be the best non-invasive feasible strategy to identify
individuals with AF.
In this study we have used the term “Overall AF prevalence”,
that have been used in epidemiologic studies by several
authors [2,32,45] to refer the sum of previously undiagnosed
and previously diagnosed AF prevalence. One of the most
striking finding of this work has been the high overall AF
prevalence that we observed. The fact that our study was
performed in a primary care context and included a 10% of
the studied people who were attended at their homes or at
nursing care or old people‘s homes, probably influenced in this
high prevalence. Some studies [12,32] have speculated that
these people could produce an increase of the AF prevalence.
Previous studies [14,15,36] obtained a prevalence between
6.1-10.2% although included patients ≥18-year-old, or did
not include patients visited at home or at care institutions,
or excluded undiagnosed AF.
We also defined “Undiagnosed AF prevalence” as the percentage
of people with an AF positive ECG performed at the moment
of the study who did not have any previous medical record
of an AF diagnosis independent of they had or not been
previously studied. This term has also been previously used by
few authors [12-15]. Other authors have used it as equivalent
to prevalence of newly diagnosed AF [38] detected in some
screening studies, or as the term undetected AF [42,46], and
as unrecognized AF [47]. In our study represented a 2.2%
of previously undiagnosed or the 20.2% of overall AF. In
others[33,48] it was between 25-35%; or newly diagnosed AF
(SAFE, England) [38] of 1.63%; or undiagnosed AF ≥85-year-old
(England) [49] of 3,8%; (Norway) [12] of 1%; (Spain) [13-15]
of 0,5-1,7%.
The logistic regression analysis performed in this study also
demonstrated that age over 75 years old, men gender, previous
chronic heart failure history, an absence of a previous ECG in
the last two years and living in rural environment were the
major risk factor to have an undiagnosed AF. This supports
the idea this person could also be the result of an inadequate
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evaluation especially those with these clinical and demographic
characteristics, and this reinforces the idea that AF screening
must not be just a current opportunistic activity, but it should
be an active practice to identify additional AF cases. It has
been clearly demonstrated [36] that active screening for AF
detects additional cases over current practice and that the
most efficient method of screening is opportunistic pulse
taking with follow-up electrocardiography specially in patients
with multiple cardiovascular conditions [50]. On other hand,
the evolution of the primary care attention in our country is
lead to evaluation and distribution of the sanitary resources
taking into account the concentration of the population.
This fact together with the ageing of the population could
provoke differences on accessibility, especially in those smaller
central populations where precisely the older population
live. This reason would be the explanation of the results of
undiagnosed AF.
Since this is a study of subjects registered in the public
primary care system, it is possible that a higher frequentation
of AF patients or patients with AF risk in a context of high
ageing population could produce an artificial increase of
prevalence described. However, since an ECG performing
is not a highly sensitive system to detect AF prevalence we
should expect that a portion of them with AF could have not
been detected.

Conclusions

The overall AF prevalence is 10.9% for >60-year-old people and
it is strongly associated with ageing and male gender; from
the sixties to the eighties increased by 10 times and changed
the proportion man/woman from 4:1 to 1:1. The undiagnosed
AF was 2.2% (CI95% 1.3-3.1). In this percentage untreated cases
with OAC should be added.
These were associated with higher risk of AF undiagnosed:
men (OR 2.5 CI95% 1.0-6.2), >75 years old (OR 2.5 CI95% 1.06.1), heart failure history (OR 5.2 CI95% 1.3-20.9), who live in
rural areas (OR 15.9 CI95% 1.5-160.1) and to whom no one
ECG was performed in the last two years.
List of abbreviations

AF: Atrial fibrillation
AFABE: Atrial Fibrillation Audit in Baix Ebre
CHA2DS2-VASc: Congestive heart failure (or Left ventricular systolic
dysfunction), Hypertension: blood pressure consistently above
140/90 mmHg (or treated hypertension on medication), Age ≥75
years, Diabetes Mellitus, Prior Stroke or TIA or thromboembolism,
Vascular disease (e.g., peripheral artery disease, myocardial infarction,
aortic plaque), Age 65–74 years old, Sex category (i.e., female gender)
CVRF: Cardiovascular risk factor
DM2: diabetes mellitus type 2
ECG: Electrocardiogram
GP: General practitioner
HAS-BLED: Hypertension, Abnormal renal/liver function, Stroke,
Bleeding history or predisposition, Labile INR, Elderly, Drugs/alcohol

doi: 10.7243/2052-4358-2-2
concomitantly
HF: Heart failure
OAC: Oral anticoagulation
PC: Primary care
SD: Standard Deviation
TIA: Transient Ischemic Attack.
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