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Introduction

Atrial fibrillation (AF) is the most common cardiac rhythm 
disorder and confers an increased risk of stroke [1]. AF is 
reported to affect approximately 3% of the Swedish popula-
tion [2] [3], a prevalence figure that does not include AF 
patients treated in primary care only. Oral anticoagulants 
(OAC) are of great importance in AF to prevent embolic 
stroke [4–8]. The risk of stroke and guidance on OAC treat-
ment in AF patients can be assessed using different schemes, 
of which CHA2DS2-VASc (Congestive heart failure-1p, 
Hypertension-1p, Age 75 years or older-2p, Diabetes 
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Abstract
Objectives  To investigate the prevalence of atrial fibrillation (AF), the proportion of AF patients not receiving oral antico-
agulation (OAC) and reasons for abstaining from OAC treatment.
Methods  A retrospective cross-sectional study of patients aged 18 years or older with an AF diagnosis on June 1st 2020 in 
Västernorrland County, Sweden. AF diagnosis was retrieved using the ICD10 code I.48, and medical records were reviewed 
for comorbidities and documented reasons to abstain OAC treatment.
Results  Of 197 274 residents in Västernorrland County, 4.7% (9 304/197 274) had a documented AF diagnosis. Of these, 
19% (1 768/9 304) had no OAC treatment, including 4.2% (393/9 304) with no indication, 2.5% (233/9 304) with a question-
able and 2.5% (231/9 304) with a documented clear contraindication for OAC. In total 9.8% (911/9 304) were not treated 
with OAC despite indication and no reasonable documented contraindication, thus 90.8% (8 447/9 304) of all AF-patients 
were eligible for OAC treatment. Common reasons for abstaining treatment without reasonable contraindication were pres-
ent sinus rhythm in 13.7% (125/911), perceived not an OAC candidate in 10.6% (97/911) and anemia in the past in 4.3% 
(39/911).
Conclusions  In the population of Västernorrland County, a very high AF prevalence of 4.7% was found, of which just over 
90% would theoretically benefit from OAC treatment. This is higher than previously reported and stresses the importance of 
stroke prevention in this large patient group.

Highlights
	● Atrial fibrillation prevalence is 4,7% among adults in Västernorrland county in northern Sweden.
	● In patients with atrial fibrillation, 9,8% were without oral anticoagulation despite indication and no known contraindication.
	● For a large proportion of patients, reasons for abstaining oral anticoagulation were not documented in the medical 

records.
	● In this atrial fibrillation population, about 90% of the patients could be eligible for oral anticoagulation.
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mellitus-1p, previous Stroke/TIA/thromboembolism-2p, 
Vascular disease-1p, Age 65–74 years-1p, Sex category 
(female)-1p) is currently recommended [9]. OAC treatment 
is indicated when the score is two or above for men or three 
or above for women and should be considered in men with 
a score of one and in women with a score of two [9]. Swed-
ish national guidelines state that 80% of patients with AF 
should receive stroke prophylaxis [10].

Undertreatment with OAC is common, leading to isch-
emic strokes that could have been prevented [11–15]. 
Despite higher stroke risk in the elderly, the use of OAC is 
decreasing with increasing age [2, 11, 12]. Acetylsalicylic 
acid (ASA) is no longer indicated as stroke prophylaxis in 
patients with AF [9], but might still be perceived as a milder 
treatment option to frail elderly [2]. Since the introduction 
of New Oral Anticoagulants (NOAC), the use of ASA has 
decreased, but there is still undertreatment with OAC in 
patients with high stroke risk [13, 14]. Also, women with 
AF are less likely to receive OAC treatment compared to 
men [2, 13], despite having higher risk of stroke.

Reasons for poor adherence to guidelines have not been 
extensively studied, but some reasons have been proposed 
concerning perceptions and attitudes of patients and phy-
sicians. Among these are: non-compliance among patients, 
doctors not paying attention to or doubting guidelines, feel-
ing of uncertainty in making individualized treatment deci-
sions based upon risk-benefit assessment, fear of delegating 
responsibility for bleeding complications and doctors get-
ting biased thinking patients are going to refuse treatment 
due to risk of bleeding [12, 16–20].

Studies have previously shown that reasons for abstain-
ing treatment with warfarin in AF patients are insufficiently 
documented in the medical records. Among documented 
reasons, risk of falls and other factors related to an increased 
risk of bleeding as well as sinus rhythm in AF patients were 
noted [21]. It is common, but not always clinically motivated 

to discontinue treatment with OAC [22]. Risk of falls is for 
example usually not a clinically motivated reason for not to 
treat with OAC in atrial fibrillation patients [23].

The aim of this study was to investigate the prevalence of 
AF, the proportion AF patients not receiving OAC as well as 
reasons for abstaining OAC treatment.

Materials and methods

The total population ≥ 18 years old in Västernorrland 
County, Sweden on June 1st, 2020, was retrieved from Sta-
tistics Sweden, in total 197 274 persons [24].

Digital medical records were used to identify all patients 
with a diagnosis of AF in Västernorrland County, both in 
primary and specialized care. AF was defined as an ICD-
10 (International Classification of Diseases) diagnostic code 
of I.48 before June 1st 2020. Patients deceased before June 
1st 2020 were excluded, as well as patients registered in 
another county.

For data analysis, Excel 2020 (Microsoft Corp., Red-
mond WA) was used. For background information accord-
ing to CHA2DS2-VASc in patients without OAC treatment 
as well as possible contraindications for OAC treatment, 
medical records were reviewed. Reasons for abstaining 
OAC treatment were categorized into: (1) Patients without 
indication for OAC, patients with a contraindication for 
OAC or patients with a reasonable reason to abstain from 
OAC treatment, or (2) Patients with indication for OAC 
treatment and no reasonable reason to abstain from OAC. 
The categorization is shown in Table 1.

The research project and data collection were approved 
by the Swedish Ethical Review Authority, registration num-
ber 2020 − 01924.

Results

Study population

A diagnosis of AF was found in 9 922 patients in elec-
tronic medical records from both primary and specialized 
care. Patients deceased before June 1st, 2020 (n = 399) and 
patients registered in another county (n = 9) were excluded 
from the analysis. Of the remaining 9 514 patients, 7 536 
were on OAC treatment on June 1st, 2020. Out of 1 978 
untreated patients, 210 patients with an incorrect AF diag-
nosis (misinterpreted electrocardiogram) were excluded, 
resulting in a final cohort of 9 304 patients with a verified 
AF diagnosis of which 19% (1 768/9 304) had no OAC 
treatment (supplementary Fig. 1).

Table 1  Categorization of reasons for not using oral anticoagulation 
treatment (OAC)
Reasonable reasons to abstein from 
OAC

Doubtful reasons to abstein 
from OAC

No indication according to 
CHA2DS2-VASc

Ongoing sinus rhythm

Bleeding Anemia in the past
Severe kidney or liver failure Minor risk of bleeding (mild 

elevated liver enzymes, easy 
bruising)

Excessive alcohol use Risk of falls
Atrial appendage plug A trigger which provoked AF
Poor compliance No symptoms of AF
Cognitive impairment First or short AF episode
Patient’s demand Old age

Other, including mental 
retardation
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The total population aged 18 years or older in Väster-
norrland County was 197 274 [24], giving an overall AF 
prevalence of 4.7% in the adult population. The highest 
prevalence, 30.3%, was found in men aged 90–94 years 
(Fig. 1).

OAC treatment was prescribed to 81% (7 536/9 304) of 
the patients, 2.9% (270/9 304) were treated with ASA only 
(Table 2). In total 90.8% (8 447/9 304) of all AF-patients 
were eligible for OAC treatment.

Patients without OAC treatment

AF patients without OAC treatment (n = 1 768) had a mean 
age of 71.1 years and 38.3% (677/1 768) were women. The 
mean CHA2DS2-VASc and HAS-BLED score were 2.9 and 
2.0, respectively (Table 2).

Low risk for AF-related stroke was found in 286 men 
with a CHA2DS2-VASc score of zero and 107 women with 
a CHA2DS2-VASc score of one, which means 4.2% (393/9 
304) had no indication for OAC treatment. Contraindica-
tions for OAC treatment were found in 2.5% (231/9 304), 
including bleeding, excessive alcohol use, kidney and liver 
failure. In total 6.7% (624/9 304) were considered to have 
a reasonable reason to abstain OAC treatment (supplemen-
tary Fig. 2). In addition, 2.5% (233/9 304) had a reason for 
abstaining treatment that was probably reasonable, of which: 
cognitive impairment 49.8% (116/233), patient’s demand 
48.9% (114/233) and poor compliance 1.3% (3/233).

Undertreatment, defined as not on OAC treatment despite 
indication and no documented appropriate contraindica-
tion was found in 9.8% (911/9 304). In this group, 41.4% 
(377/911) were women and the average age was 75.0 years. 
The mean CHA2DS2-VASc and HAS-BLED score were 3.4 
and 2.2. In this group, 50 women and 123 men had a more 
questionable indication for OAC with a CHA2DS2-VASc 
score of 2p and 1p, respectively.

Documented reasons of why no OAC treatment was 
prescribed were present in the medical record in 57.2% 

(521/911) of the patients. The most common documented 
reason was current sinus rhythm in 13.7% (125/911), fol-
lowed by that the physician did not see the patient as an 
OAC candidate in 10.6% (97/911) and post-operative AF in 
9.7% (88/911) (Fig. 2). Undertreated patients were seen in 
almost all age groups and in both sexes (Fig. 3).

Discussion

The prevalence of AF in Västernorrland County, Sweden 
was 4.7%, which is higher than previously reported [2, 3]. 
One explanation to the high AF prevalence is the high mean 
age in the study population of 43.8 years compared to 41.3 
years overall in Sweden (Statistics Sweden, Population sta-
tistics 2019). In a study by Friberg et al. [2], the AF preva-
lence ranged from 2,5% in the Swedish capital Stockholm 
where the mean age was 39.0 years, up to 3.5% in Norrbot-
ten County in the very north of Sweden, where the mean 
age of the population was higher, 42.4 years. However, they 
retrieved the AF-diagnosis from national health care regis-
ters, in which only specialized care is available. We here 
report data from computerized medical records, including 
AF patients from both primary and specialized care. Our 
higher AF prevalence partly depends on also including AF 
patients followed in primary care only.

More than 80% of the AF patients were on OAC in this 
study with the theoretical possibility to reach 90% when 
treating all AF patients with indication and no contraindica-
tion for OAC. There is a theoretical possibility that some 
of the patients on OAC also had a contraindication, but the 
goal for OAC treatment should still be close to 90% of the 
AF population.

OAC treatment confers both risks and major benefits for 
the patients, and the clinical decision behind prescribing 
OAC or not should preferably be documented in the medi-
cal records. However, in almost half of the undertreated 
patients such documentation was missing, in line with pre-
vious studies [21]. When reasons for not prescribing OAC 
were present, these reasons included current sinus rhythm, 
risk of falls and that the patient was considered “not to be a 
candidate” (not further specified) for NOAC treatment.

Previous studies have shown that current sinus rhythm 
is a common cause (16-33.9% of untreated AF patients 
with indication for OAC) to abstain from OAC treatment in 
patients with AF [20, 21]. In our study, 15.2% of untreated 
patients had current sinus rhythm as the documented rea-
son. Despite new OAC available and current guidelines stat-
ing that the clinical pattern of AF should not condition the 
indication for OAC treatment [9], there is still a perception 
among many physicians that current sinus rhythm reflects a 
low stroke risk.Fig. 1  Prevalence of atrial fibrillation in relation to age and gender in 

the adult population in Västernorrland County, June 1-2020
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hopefully decreasing reason to abstain from OAC treatment 
in AF patients in Västernorrland County.

Women were undertreated with OAC more often com-
pared with men, which was also found by Friberg et al. [2]. 
Almost 10 years have passed between these two studies, but 
no improvement in treatment practice was found, despite 
the higher stroke risk in women [25].

Among all AF patients, 2.4% (224/9 304) were treated 
with ASA only. This is a historically low figure, the over-
use of ASA among AF patients shown previously, especially 
among the elderly, is at a considerably higher levels [13, 
15]. The introduction of NOACs and clear guidelines since 
several years might finally have proven effective. ASA may 
be perceived as a milder treatment option afflicted with 
lower bleeding risk but has in fact similar bleeding risk as 
apixaban therapy [26]. The indication for aspirin treatment 
could be another diagnosis than AF, but in patients with for 
example chronic coronary syndrome and AF, OAC is rec-
ommended rather than antiplatelet therapy [9].

Limitations

We did not verify the diagnosis of AF in patients with OAC 
treatment like we did in untreated patients. Since the treated 

Among undertreated AF patients, 4.6% were considered 
to have too high bleeding risk due to risk of falls, which 
is lower than previously reported on warfarin (6.4–39.5%) 
[21, 22]. It has previously been reported that a patient must 
fall many times for anticoagulation therapy to be contrain-
dicated [23]. This is nowadays more known among the phy-
sicians, leading to “risk of falls” being a less common and 

Table 2  Characteristics of patients with atrial fibrillation without OAC 
treatment, n (%)
Baseline variables Total: 

n = 1768
n (%)

Under-
treated: 
n = 911
n (%)

Sex
Female

677 (38.3) 377 (41.4)

Age (y)
Mean (SD)
< 65
65–74
≥  75

71.1 (15.9)
585 (33.1)
347 (19.6)
836 (47.3)

75.5 
(12.2)
144 (15.8)
246 (27.0)
521 (57.2)

Hypertension 1079 (61.0) 704 (77.3)
Chronic heart failure 274 (15.5) 145 (15.9)
Diabetes 287 (16.2) 184 (20.2)
Stroke/TIA 217 (12.3) 112 (12.3)
Vascular disease 359 (20.3) 243 (26.7)
Antiplatlet drugs
ASA
ADP-inhibitors
NSAID
DAPT

508 (28.7)
392 (22.2)

62 (3.5)
32 (1.8)
22 (1.2)

344 (37.8)
270 (29.6)
45 (4.9)
12 (1.3)
17 (1.9)

Bleeding
Intracranial
Gastrointestinal
Other

127 (7.2)
50 (2.8)
55 (3.1)
22 (1.2)

0 (0)

Renal failure 28 (1.6) 0 (0)
Liver failure 16 (0.9) 0 (0)
Anemia 372 (21.0) 190 (20.9)
Cognitive impairment 156 (8.8) 0 (0)
Excessive alcohol use 72 (4.1) 0 (0)
Previous OAC treatment
Warfarin
NOAC
Both

695 (39.3)
389 (22.0)
227 (12.8)

79 (4.5)

321 (35.2)
201 (22.0)
96 (10.5)
24 (2.6)

Last seen by a doctor (days/mean)
CHA2DS2-VASc
Mean (SD)
0
1
2
3
4
5
6
7
8+

2.9 (2.1)
286 (16.2)
266 (15.0)
202 (11.4)
262 (14.8)
334 (18.9)
223 (12.6)
116 (6.6)
60 (3.4)
19 (1.0)

3.5 (1.7)
0 (0)
127 (13.9)
160 (17.6)
165 (18.1)
217 (23.8)
136 (14.9)
64 (7.0)
26 (2.9)
13 (1.4)

HAS-BLED
Mean (SD)
0–2
≥ 3

2.0 (1.5)
1055 (59.7)
713 (40.3)

2.3 (1.1)
521 (57.2)
390 (42.8)

Fig. 3  Numbers of AF patients with and without OAC treatment in 
Västernorrland County divided by age and gender

 

Fig. 2  Non-appropriate reasons of no OAC from medical records, 
n = 911
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patients had a registered diagnosis of I.48 according to ICD-
10 in the medical record, there was a physician behind the 
decision to treat and therefore confirm the AF diagnosis.

Conclusions

We here report a high AF prevalence of 4.7% in the popula-
tion of Västernorrland county in Sweden. Undertreatment 
with OAC is common, especially in women, and reasons 
for abstaining OAC were not always present or appropriate. 
Since OAC is crucial in these patients, the decision to pre-
scribe OAC or not is essential to document, and appropri-
ate reasons for abstaining OAC treatment need to be further 
disseminated among the physicians through local as well as 
national treatment guidelines. Optimally up to 90% of the 
patients could benefit from stroke prophylaxis with OAC.

Acknowledgements  A special thanks to the nurses at the Anticoagula-
tion unit, Sundsvall Hospital for making this study possible.

Author contributions  Sara Själander and Anders Själander contributed 
to the study conception and design. Data collection and analysis were 
performed by Johan Lilja. The first draft of the manuscript was written 
by Johan Lilja. All the authors contributed to the interpretation of data, 
revised the manuscript critically, and approved the final manuscript.

Funding  Open access funding provided by Umea University.

Data Availability  Because of the sensitive nature of the data that sup-
port the findings of this study, data cannot be shared publicly for ethi-
cal reasons. Data is available from the corresponding author on reason-
able request.

Declarations
Johan Lilja declares no conflicts of interest.
Anders Själander was the principal investigator of the RE-VERSE AD 
study in Sweden and has received consultancy or lecture fees from 
Bayer, Boehringer-Ingelheim, Bristol-Myers Squibb, Merck Sharp and 
Dohme, Portola and Pfizer.
Sara Själander has received consultancy or lecture fees from Bayer, 
Bristol Myers Squibb and Pfizer.

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

1 3

105

https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/nationella-riktlinjer/2015-10-3.pdf
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/nationella-riktlinjer/2015-10-3.pdf
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/nationella-riktlinjer/2015-10-3.pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


J. Lilja et al.

novel risk factor-based approach: the euro heart survey on atrial 
fibrillation. Chest 137(2):263–272

26.	 Connolly SJ et al (2011) Apixaban in patients with atrial fibrilla-
tion. N Engl J Med 364(9):806–817

Publisher’s Note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations. 

23.	 Man-Son-Hing M et al (1999) Choosing antithrombotic therapy 
for elderly patients with atrial fibrillation who are at risk for falls. 
Arch Intern Med 159(7):677–685

24.	 Population per month by region, age and sex. Year 2000M01-
2020M09. (2020); Available from: https://www.statistikdata-
basen.scb.se/pxweb/en/ssd/START__BE__BE0101__BE0101A/
BefolkManad/

25.	 Lip GY et al (2010) Refining clinical risk stratification for pre-
dicting stroke and thromboembolism in atrial fibrillation using a 

1 3

106

https://www.statistikdatabasen.scb.se/pxweb/en/ssd/START__BE__BE0101__BE0101A/BefolkManad/
https://www.statistikdatabasen.scb.se/pxweb/en/ssd/START__BE__BE0101__BE0101A/BefolkManad/
https://www.statistikdatabasen.scb.se/pxweb/en/ssd/START__BE__BE0101__BE0101A/BefolkManad/

	﻿Prevalence of atrial fibrillation and reasons for undertreatment with oral anticoagulants
	﻿Abstract
	﻿Highlights
	﻿Introduction
	﻿Materials and methods
	﻿Results
	﻿Study population
	﻿Patients without OAC treatment

	﻿Discussion
	﻿Limitations

	﻿Conclusions
	﻿References


