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ABSTRACT
Introduction: Estimation of the prevalence of undiagnosed or untreated atrial fibrillation 
(AF) is crucial for the prevention of AF-related ischemic stroke. Objective: To assess the 
prevalence of undiagnosed or untreated AF in primary care. Methods: We conducted 
a prospective cross-sectional non-randomized study in Joinville, Brazil, among elderly 
individuals in primary care units (PCUs). Results: One thousand individuals were 
included, with a mean age of 69±7 years, and 57% women. Prevalence of AF was 3%, 
with 50% of AF patients being previously undiagnosed and 33% of previously diagnosed 
AF patients not receiving oral anticoagulation despite clinical indication. Using age-
standardized prevalences, we estimated 68 and 27,342 strokes per year due to untreated 
or undiagnosed AF in Joinville and Brazil, respectively. Conclusion: The observation 
that two out of three AF patients were either undiagnosed or untreated is very alarming. 
Screening strategies to uncover this population are urgently needed.
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INTRODUCTION
Atrial fibrillation (AF) is the most common sustained arrhythmia in the world, con-

tributing to an increased risk of ischemic stroke, hospitalization, and death1,2. Estimating 
the prevalence of undiagnosed AF is challenging due to several factors, such as the lack of 
a validated screening strategy in different clinical scenarios1-5. Failure to timely diagnose 
AF and initiate oral anticoagulation (OA) can lead to stroke-related death and disability2,3.

The aging of the population observed in several developing countries makes the impact 
of AF on society progressively greater1,5. Health promotion in primary health care is a key 
element for cardiovascular prevention in this context, but the lack of AF screening and 
diagnosis actions jeopardizes efforts for early diagnosis3,5,6. The Brazilian Unified Health 
System (Sistema Único de Saúde – SUS) through the family health strategy (Estratégia de 
Saúde da Família - ESF), provides its users with universal coverage centered on the commu-
nity. The Basic Family Health Units (Unidades Básicas de Saúde da Famíla - UBSF) offer a 
first contact with the health system and, although the prevention and treatment of cardio-
vascular diseases are within the scope of the ESF, the unavailability of electrocardiography 
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(ECG) at the UBSF means that the diagnosis and treatment of AF is 
more restricted to secondary and tertiary care6-8.

This study aimed to assess the prevalence of AF without diag-
nosis or treatment in Primary Health Care.

METHODS 
A prospective, cross-sectional, non-randomized study was 

carried out in Joinville, Santa Catarina. For the FASUS (Atrial 
Fibrillation Screening in the Brazilian Unified Health System) 
study, all participating UBSFs were provided ECG capability, with 
the test being analyzed remotely by cardiologists. All the people 
were at their local UBSF for a medical appointment or other 
health service. After palpating the radial pulse, an oral question-
naire on cardiovascular risk factors was administered and, regard-
less of the rhythm observed, a 12-lead ECG was performed on all 
subjects. The study procedures were carried out sequentially on 
the same day, lasting approximately 30 minutes. Cases with AF 
and atrial flutter were grouped for analysis in the study.

All individuals had only one ECG performed during screening 
(study ECG). Patients with AF on the study ECG had their electronic 
medical records reviewed by the FHS doctors. We defined elderly in-
dividuals aged 60 or over; undiagnosed AF as a patient with AF on 
the study ECG who did not mention AF in their electronic medical 
record; and untreated AF as a patient with AF on the study ECG and 
CHA2DS2-VASc equal to or greater than 2 (men) or 3 (women), with 
no contraindication for OA in the electronic medical record. Student’s 
t-tests were used for continuous variables. For proportions, χ2 tests 
were used. A two-tailed p-value <0.05 was considered statistically sig-
nificant. Statistical analyses were carried out using RStudio 2021.09.2. 
The study protocol was approved by the research ethics committee 
of the Fundação Educacional da Região de Joinville (UNIVILLE), 
CAAE: 24734619.2.0000.5366 and Opinion: 3.784.158.

RESULTS
One thousand consecutive individuals aged 60 or over were includ-

ed, corresponding to 1.2% of Joinville’s elderly population. The main 
characteristics of this population are shown in Table 1. The average 
age was 69 ± 7 years, with 571 women (57%). The prevalence of 
AF was 3% (n=30), with 28 cases of AF and 2 cases of atrial flutter. 
Among the patients diagnosed with AF, eight (27%) were aged be-
tween 60 and 69, sixteen (53%) were aged between 70 and 79, and 
six (20%) were aged 80 or over. Fifteen patients (50%) had undiag-
nosed AF and five patients (33%) with previously diagnosed AF did 
not receive OA despite having a clinical indication. The prevalence of 
AF without diagnosis or treatment was 2%, with 67% of AF patients 
falling into this category (n=20). A sensitivity of 43% and specificity 
of 90% were observed for radial pulse palpation to diagnose AF, with 
an accuracy of 89% considering the prevalence of AF observed.

Hypertension was reported by 61% of patients (67% with AF, 
61% without AF, p=0.53), heart failure in 9% (20% with AF, 8% 
without AF, p=0.021), diabetes mellitus in 24% (27% with AF, 
24% without AF, p=0.74), previous stroke in 9% (20% with AF, 9% 
without AF, p=0.037). The mean CHA2DS2-VASc score was 4 ± 
1 among patients with AF and 3 ± 1 in those without AF (p=0.011). 
Only one patient (7%) with AF without a previous diagnosis had no 
clinical indication for OA considering the CHA2DS2-VASc score. 
Six patients reported a previous stroke and had AF on the study 
ECG, and of these, only two (33%) were receiving OA.

For the population of Joinville and Brazil, the age-standard-
ized prevalence of AF was 3.0% and 3.3%, respectively, and the 
age-standardized prevalence of AF without diagnosis or treat-
ment was 2.1% and 2.3%, respectively (Table 2). Using the age-
standardized prevalences for Joinville and Brazil, the annual 
incidences of strokes due to AF without diagnosis or treatment 
were estimated at 68 and 27,342 cases, respectively.

DISCUSSION 
This is the first Brazilian prospective study on the prevalence of AF 

without diagnosis or treatment in primary health care. It is a relevant 
characterization for public health policies and reflects the need for 
AF screening in our country. The observation that two out of every 
three AF patients were undiagnosed or received treatment, even with 
a clinical indication, is alarming. This observation seems to be in line 
with the local scenario of AF-related strokes, considering that 47% 
of patients in the Joinville Stroke Registry (JOINVASC) only receive 
a diagnosis of AF after an AF-related stroke8. The diagnosis of AF 

Table 1: Main demographic and clinical characteristics of the study 
population, about the presence or absence of a diagnosis of AF.

Individuals 
with AF 
(n = 30)

Individuals 
without AF
(n = 970)

p

Average Age (Standard 
Deviation)

73 ± 7 69 ± 7 0.0011*

Age: 60-69 years (%) 8 (27%) 534 (55%) 0.0021

Age: 70-79 (%) 16 (53%) 357 (39%) 0.065

Age: 80 and over (%) 6 (20%) 79 (8%) 0.022*

Female (%) 11 (37%) 560 (58%) 0.024*

Systemic Arterial 
Hypertension (%)

20 (67%) 593 (61%) 0.53

Heart Failure (%) 6 (20%) 78 (8%) 0.021*

Diabetes Mellitus (%) 8 (27%) 232 (24%) 0.74

Previous stroke (%) 6 (20%) 87 (9%) 0.037*

Previous AMI (%) 3 (10%) 68 (7%) 0.46

Use of antiplatelet agents (%) 6 (20%) 139 (14%) 043

CHA2Ds2-VASc score 
(Standard Deviation)

4 ± 1 3 ± 1 0.011*

Irregular pulse at screening (%) 13 (43%) 94 (10%) <0.001*

ECG with other changes 
(except AF)

17 (57%) 445 (46%) 0.24

AVCI: Ischemic Stroke; ECG: Electrocardiogram; AF: Atrial Fibrillation; AMI: Acute 
Myocardial Infarction.
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seems to be more frequent in UBSF in developed countries since 
only 25% of AF patients screened in the Strokestop study and 18% 
in the intervention arms of the SAFE study had no previous diagno-
sis2,3. In developed countries, the diagnosis of AF after a stroke is also 
less frequent, generally not exceeding 30% of AF-related strokes9,10. 
The observation that 29 of the 30 AF patients in the study indicated 
oral anticoagulation also reinforces the potential favorable impact of 
AF screening in primary care in Brazil.

Previous studies on the prevalence of AF in Brazil were mostly 
retrospective and did not focus on the UBSF6,7. Although the ob-
served prevalences are comparable, the fraction of cases without 
diagnosis or treatment had not yet been assessed in our setting. 
The limitations of this study include its cross-sectional design, 
which provides a conservative estimate of AF prevalence and has 
limited capacity to detect paroxysmal AF, and the lack of compa-
rable studies in developing countries.

The impact of AF screening on the workload of the UBSF, the 
impact of identifying other ECG abnormalities, and the poten-
tial increase in medical consultations and referrals to cardiology 
will be evaluated prospectively. The observation of high specificity 
and low sensitivity compared to the literature3 may be associated 
with the low familiarity of the multi-professional team with pulse 
palpation and the short training time. At the moment, isolated 
screening with radial pulse palpation cannot be indicated in our 
reality, and it is hoped that with continued education, greater sen-
sitivity will be observed, sustaining good accuracy of this inter-
vention, which will be evaluated in the continuation of the study.

Efforts to reduce AF-related ischemic stroke depend on evidence-
based AF screening, which in turn requires comparable clinical out-
comes in the literature1-5. Among the main screening studies, the pro-
portion of AF without diagnosis or treatment is largely unavailable, 
except in the Strokestop study (33%, versus 67% in the present study)2. 
The likelihood of AF being detected routinely varies according to the 
population’s access to health care and the equipment and quality of 
health services1,2,5,6. Therefore, we cannot consider the control arms in 
AF screening studies such as Loop or Strokestop as comparable to stan-
dard care in developing countries2,4, where the impact of AF screening 
should generate a significantly higher number of new AF diagnoses5-8.

Greater awareness is needed of undiagnosed and untreated AF 
patients, a vulnerable population around whom stroke prevention 
efforts should be centered. Elderly populations in Brazil, China, 
India, Pakistan, Bangladesh, Indonesia, and Nigeria are expected 
to double by 2050; these countries currently account for half of 
the world’s population1,5.

Considering the serious individual and social consequences of 
AF-related stroke, strategies to reach AF patients without diagno-
sis or treatment are urgently needed.
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Table 2: Age and gender distribution and age-standardized 
prevalence of atrial fibrillation (AF) and atrial fibrillation without 
diagnosis or treatment in the elderly in this study, in the Joinville 
population, and Brazil.

FASUS 
study

Joinville 
(DATASUS, 

2021)a

Brazil 
(DATASUS, 

2021)a

Elderly 
(% of total population)

1,000 
(100%)

82,061 
(14%)

30,197,052 
(14%)

Female 
(% of all older people)

571 
(57%)

48,665 
(56%)

17,519,099 
(56%)

Age 60-69 
(% of all older people)

542 
(54%)

49,154 
(60%)

16,732,965 
(55%)

Age 70-79 
(% of all older people)

373 
(37%)

22,752 
(28%)

9,023,041 
(30%)

Age 80 and over 
(% of all older people)

85 
(8,5%)

10,155 
(12%)

4,441,046 
(15%)

Prevalence of older 
people with AF

30 
(3,0%)

2,489 
(3,0%)b

984,496 
(3,3%)b

Prevalence of older people with 
AF without diagnosis or treatment

20 
(2,0%)

1,695 
(2,1%)b

683,541 
(2,3%)b

Annual estimate of strokes due to 
AF without diagnosis or treatment

1 68 27,342

AVC: Ischemic Stroke; AF: Atrial Fibrillation 
a Population according to DATASUS (Department of Informatics of the Unified 
Health System), available at https://datasus.saude.gov.br/.  
b Age-standardized prevalence. 
c Estimated rates of thromboembolism without oral anticoagulation according to 
the original publication of the CHA2DS2-VASc score and the average CHA2DS2-
VASc observed in the FASUS study.
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