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Abstract
Background Little is known about prescription trends in
atrial fibrillation (AF) in primary health care in Sweden.
Objective The aim was to study time trends in pharmaco-
therapy, in men and women with AF. We also aimed at
studying doctors’ adherence to CHADS2 for prescribing
warfarin. CHADS2 assesses stroke risk by presence of
known risk factors, i.e., congestive heart failure, hyperten-
sion, age >75 years, diabetes, previous stroke and transient
ischemic attack.
Methods Data were obtained from primary health care
records that contained individual clinical data. In total,

371,036 patients were included in the sample from 2002,
and 424,329 patients were included in the sample from
2007. The study population consisted of individuals aged
45+ years who were diagnosed with AF in 2002 (1,330 men
and 1,096 women) and 2007 (2,748 men and 2,234 women).
The pharmacotherapies prescribed in 2002 and 2007 were
analyzed separately in men and women. Logistic regression
was used to calculate the association between the CHADS2
score and prescribed warfarin treatment.
Results Selective beta-blockers, anti-coagulant therapy and
lipid-lowering drugs were prescribed more frequently in
2007 than in 2002. In 2007, antithrombotic and RAS-
blocking agents were prescribed more frequently to men,
whereas beta-1 selective beta-blockers were prescribed
more frequently to women. There was no consistent associ-
ation between the CHADS2 score and prescribed warfarin
treatment.
Conclusions Pharmacotherapy of AF has improved over
time, though CHADS2 guidelines need to be implemented
systematically in primary health care in Sweden to decrease
the risk of stroke and improve quality of life in patients with
AF.
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Introduction

Atrial fibrillation (AF) is common; the prevalence is approx-
imately 1 % in the population [1–3]. AF prevalence
increases with age, with the median age at onset being
75 years. Although overall mortality in the general
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population is lower in women than in men, mortality due to
AF is shown to be higher among women [1, 3]. This may be
due to sex-dependent differences, for example, higher mean
age at onset [4] and higher risk of stroke in women with AF
[5]. Studies have also suggested that there may be differ-
ences in the drug therapies given to men and women [6–8].

The main goal of drug therapy is to prevent stroke in AF
patients. There are specific guidelines governing stroke pre-
vention. A widely known tool for predicting stroke risk in
patients with AF is CHADS2, which is used to determine
whether and when warfarin therapy should be prescribed
based on the presence of more than one risk factor (conges-
tive heart failure, hypertension, age >75 years, diabetes and
stroke) [9–12]. Age has been shown to be the most impor-
tant factor for survival in AF, followed by congestive heart
failure, previous stroke and diabetes [13]. We have not
found any studies on how CHADS2 guidelines are followed
in primary health care to treat AF patients. Most studies on
AF have been based on patient data from hospital records.
However, most patients undergoing AF pharmacotherapy
attend primary health care centres and are treated by family
medicine specialists; therefore, the findings from previous
AF studies may not be representative of AF patients in
general. In the 1990’s, a study to estimate trends in the
prescription of drugs to patients with AF in Swedish prima-
ry care was undertaken[14]. Data were collected at baseline
and after five years. The main trends observed were in-
creased use of sotalol and antithrombotic agents, as well as
an increased mean dose of aspirin.

We hypothesized that these trends have continued, and
that the CHADS2 score predicts prescribed warfarin treat-
ment in AF patients. Therefore, the overall aim of this study
was to analyze time trends in pharmacotherapy in men and
women with AF, and whether the CHADS2 score may be
associated with prescribed warfarin treatment in men and
women with AF.

Methods

Patient data

This study was based on patient data from 75 primary
health care centers (PHCCs) in Sweden. Men and wom-
en who visited any of the 75 PHCCs between 2001 and
2008 were included in a database (n01,098,420). Two
different patient samples were drawn from this database,
one containing all patients from 2002 (371,036), and the
other containing all patients from 2007 (424,329). We
used Extractor software (http://www.slso.sll.se/SLPO
templates/SLPOPage1____10400.aspx, accessed Septem-
ber 19, 2010), to access patient files electronically. The
files were transferred by authorized personnel to

Statistics Sweden, where the patients’ unique 10-digit
national identification numbers were replaced with ran-
dom serial numbers to ensure anonymity.

Patient data were cross-referenced to national Swed-
ish population-based registers [15–17]. These contain
individual-level information on the age, gender, educa-
tion and marital status of everyone residing in Sweden,
including the patients in our study samples. Thus, it was
possible to link clinical data from the 75 PHCCs to socio-
demographic data from population registers, provided to us by
Statistics Sweden, the Swedish Government-owned statistics
bureau [18]. The data in this large dataset were organized and
analyzed using SAS software (SAS, Version 9.1. Cary, NC,
USA.). Information on drugs prescribed to the AF patients
was obtained from patient records and was organized accord-
ing to the Anatomic Therapeutic Chemical (ATC) Classifica-
tion. Table 1 shows a list of the drugs.

The inclusion criteria for selecting patients was that they
were diagnosed with AF, which was defined as the presence
of ICD-10 code I48, included in the 10th version of the
WHO’s International Classification of Diseases. Overall, we
collected pharmacotherapy data for 7,408 AF patients. Of
those, 1,330 men and 1,096 women were diagnosed with
AF in 2002, and 2,748 men and 2,234 women were diag-
nosed with AF in 2007. The two different data sets should
be viewed as two separate cross-sectional studies. Of the
7,408 patients, 984 were included in both samples. The
remaining patients were included only once.

ICD-10 codes for common AF cardiometabolic
comorbidities were identified in patient records, and
used to analyze differences between men and women.
These comorbidities were: AF-related hypertension
(I10–15), coronary heart disease (CHD; I20–25), cardiac
heart failure (I50 and I110), non-rheumatic valvular
diseases (I34–38), cardiomyopathy (I42), cerebrovascu-
lar diseases (I60–69) including intracranial bleeding
(I60–62), peripheral embolism (I74) and diabetes melli-
tus (E10–14). No diagnosis of rheumatic valvular dis-
eases (I05–08) was recorded.

Individual sociodemographic variables

Gender: Man or Woman.
Age: AF patients were divided into five age sub-groups:
45–54, 55–64, 65–74, 75–84 and 85+ years. Patients
under 45 years of age were excluded since they were
too few for statistical analysis.
Educational attainment: Classified into three levels:
≤9 years (compulsory schooling or less), 10–12 years
(some/completed secondary school education) and
>12 years (college and/or university education).
Marital status: Classified as married, unmarried, di-
vorced or widowed.
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CHADS2 score

A high CHADS2 score corresponds to a higher risk of
stroke, while a low CHADS2 score corresponds to a
lower risk of stroke. Well known risk factors for stroke
in patients with AF are congestive heart failure, hyper-
tension, age >75 years, diabetes, previous stroke and
transient ischemic attack [9–12]. Each factor is given one
point, except for stroke, which is given two points. CHADS2
scores range from 0–6, with a score of 0 indicating that none
of the above factors are present and that the risk of bleeding
with pharmacotherapy is higher than the risk of stroke. In
patients with a CHADS2 score of 2 or more, the benefits of

warfarin therapy outweigh the risk of bleeding. Intermediate
stroke risk is classified by a score of 1. The association
between CHADS2 score and survival after stroke in AF
patients was previously analyzed by Henriksson et al., using
ICD-codes in the Swedish Hospital Discharge Register [13].
Here, we used these codes in the same fashion to calculate
CHADS2 scores for each AF patient.

Statistical analysis

P-values for the differences in age and socioeconomic fac-
tors between the two cross-sectional samples, and between
men and women in the same sample, were analyzed by t-test

Table 1 Pharmacological drugs
in patients with atrial fibrillation,
by Anatomic Therapeutic
Chemical (ATC) Classification

ATC group coding Specific group Specific subgroup or agent

B01A Anti-thrombotic
agents

B01AA Anticoagulant agents B01AA03 Warfarin
B01AB Heparin and related agents

B01AC Antiplatelet agents

C01 Heart-active
drugs

C01A Digitalis

C01B Specific anti-arrhythmic agents C01BA01 Quinidine

C01BA03 Disopyramide

C01BC03 Propafenone

C01BC04 Flecainide

C01BD01 Amiodarone

C01D Nitrates

C03 Diuretic agents C03A,
C03B

Thiazides and related
agents

C03E,
C09B
C09DA

Thiazides and related agents,
in combinations

C03C Loop diuretics

C03D Potassium-saving diuretics C03DA Aldosterone
inhibitors

C03DB Amiloride

C03E Amiloride, in
combinations

C07 Beta-blockers C07AB Beta-1-selective agents

C07F Beta-1-selective agents, in
combinations

C07AA Non-selective beta-blockers C07AA07 Sotalol

C07AG Non-selective beta-blockers, in
combinations of alpha- and
beta-blockers

C08 Calcium
antagonists

C08C Vessel-selective agents

C09DB Vessel-selective agents, in
combinations

C08DB Heart-active agents

C09 RAS-blockers C09A ACE inhibitors

C09B ACE inhibitors, in combinations

C09C Angiotensin receptor blocker

C09D Angiotensin receptor blocker, in
combinations

C10A Lipid-lowering
drugs

C10AA Statins
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(mean age) and chi-square test (frequencies). Because
comorbidities and AF prevalence increase with age, we used
logistic regression to age-adjust the p-values for comorbid-
ities and prescribed drugs. Logistic regression models using
warfarin treatment as the dependent variable were used to
calculate odds ratios (ORs) to assess adherence with
CHADS2 therapy recommendations. The models were ad-
justed for age, valvular disease and marital status.

The two-sided significance level was set to 0.01, with the
exception of the ORs for warfarin treatment, for which 95 %
confidence intervals (CIs) were calculated.

Ethical considerations

Ethical approvals were obtained from regional boards at
Karolinska Institutet and the Lund University.

Results

The characteristics of all AF patients aged 45 years or over
are shown in Table 2. We made comparisons in age, socio-
economic factors and comorbidities between patient sam-
ples from 2002 and 2007, and between men and women in
the same sample. On average, patients in the sample from
2007 were about 3 years older than those in the sample from
2002 (p<0.001). This can partly be explained by the pres-
ence of the same individuals in both samples. There was
also a general trend towards more diagnosed comorbidities
in 2007 than in 2002. More women were diagnosed with
heart failure and hypertension than were men. Also, women
with AF were significantly older than men (p<0.001).

Tables 3 and 4 show the age-adjusted drug prescription
patterns for the AF patients. In men, prescription rates of
antithrombotic agents, warfarin, diuretics (thiazides, loop
diuretics and potassium saving-agents), RAS-blocking
agents, vessel-active Ca-blocking agents and lipid-
lowering drugs (statins), were significantly higher in 2007
than in 2002 (p<0.001), as were prescription rates of beta-1-
selective beta-blockers (p<0.001). In contrast, prescription
rates of verapamil, non-selective beta-blockers (mostly sota-
lol) and digitalis were significantly lower for men in 2007
than in 2002 (p<0.001).

In women, prescription rates of antithrombotic agents,
warfarin, diuretics (mostly thiazides), RAS-blocking agents,
lipid lowering drugs (statins) and beta-1 selective beta-
blockers were significantly higher in 2007 than in 2002. In
contrast, prescription rates of antiplatelet agents, verapamil
and sotalol were significantly lower for women in 2007 than
in 2002 (p<0.001).

We observed several differences between men and wom-
en with regard to drugs they were prescribed in 2002. Many
of these differences were also present in 2007. For example,

warfarin was prescribed to men more often than women,
while women were prescribed diuretics more often than
were men. In addition, new trends emerged in 2007, with
more antithrombotic and RAS-blocking agents being pre-
scribed to men, and more beta-1 selective beta-blockers
being prescribed to women.

The prescription of any anti-arrhythmic agents was
higher in 2007 than in 2002, largely due to an increase in
the prescription of beta-1-selective beta-blockers. Rates of
prescriptions of non-selective beta-blockers (mostly sotalol)
and digitalis were lower in 2007 than in 2002, in both men
and women.

Table 5 shows logistic regression models with pre-
scription of warfarin treatment as the dependent variable.
We found no association between CHADS2 scores and
warfarin treatment, except in 2007 in men with CHADS2
scores of 2-6. Their OR was 1.36 (95 % CI 1.08-1.73).
In addition, men 55-74 years of age were more likely to
be prescribed warfarin, and men and women above
85 years of age were less likely to be prescribed warfa-
rin. AF patients with valvular disease had greater odds of
receiving warfarin treatment. In 2007, divorced and wid-
owed men, as well as unmarried women, were less likely
to receive warfarin treatment.

Discussion

In this study, more AF patients were prescribed beta-1-
selective beta-blockers and blood lipid lowering drugs in
2007 than in 2002, whereas fewer AF patients were pre-
scribed sotalol and digitalis in 2007 than in 2002. In addi-
tion, we observed no consistent association between
CHADS2 scores and prescribed warfarin except in men with
CHADS2 score of 2-6 in 2007.

These findings were consistent with those of studies
showing that uncontrolled diagnosed hypertension and dys-
lipidaemia are common in Sweden [19, 20], which may
explain the lack of association between CHADS2 score
and anticoagulant therapy observed in this study. Having
said that, our findings are indicative of a low adherence of
doctors to treatment recommendations, which suggests ei-
ther low awareness or “clinical inertia,” as previously dis-
cussed by Pimenta and Stowasser [21]. In addition, fear of
side effects among doctors and patients could also provide
an alternative explanation, and so could the fact that warfa-
rin is most often prescribed by doctors at hospitals while
treatment monitoring is largely carried out by primary care
physicians and nurses. Low persistence to warfarin therapy
may also be a contributing factor. A recent study showed
that persistence with warfarin therapy prescribed at dis-
charge after stroke was low [22], and that only 45 %
of stroke patients were still collecting their warfarin
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prescriptions after 2 years. Persistence with warfarin
therapy in AF patients has not been analyzed in detail
to date.

The main time trends in pharmacotherapy for AF during
the 1990’s in Sweden were high prescription rates of sotalol
and antithrombotic agents, as well as an increased mean
dose of aspirin [14]. While we observed a decrease in sotalol
prescriptions, we had no data on the dose of aspirin pre-
scribed to the AF patients in this study. The trend of pre-
scribing beta-1-selective beta-blockers, anticoagulant
therapy and lipid-lowering drugs more frequently in 2007
than in 2002 observed here is interesting, and highlights the
need for studies on how these drugs influence survival and
comorbidities in patients with AF. In the present study,
fewer than 30 % of AF patients were prescribed digitalis.
Interestingly, prescription of digitalis has continued to

decrease since the 1990’s, when digitalis was prescribed to
around 60 % of AF patients in primary health care [14].

The specific anti-arrhythmic drugs are not widely pre-
scribed in primary health care in Sweden, which may ex-
plain the similarities in their prescription frequency between
men and women in this study. Men tend to develop AF five
years earlier than women [23], and women have a higher
risk of bradycardia and anti-arrhythmic drug-related tor-
sades de pointes [1], both of may partly explain differences
in risk between men and women with AF.

There are distinct problems with different types of anti-
arrhythmic drugs, which may explain why fewer AF
patients were prescribed specific anti-arrhythmic drugs in
this study. For example, class 1 C agents (flecainamide and
propaphenone) are contraindicated for patients with coro-
nary heart disease, because of their negative inotropic and

Table 2 Data on subjects aged 45+ years with a diagnosis of atrial fibrillation in primary care, from 31 December 2002 (N02,426) and 31
December 2007 (N04,982)

Men Women Men vs. Women

2002 2007 2002 2007 2002 2007
n01,330 n02,748 p n01,096 n02,234 p p p

Age (years), mean (SD) 71.4 (9.3) 74.2 (9.9) <0.001 76.0 (8.4) 79.1 (8.8) <0.001 <0.001 <0.001

Age group (years) <0.001 <0.001 <0.001 <0.001

n (%) n (%) n (%) n (%)

45-54 70 (5.3) 93 (3.4) 21 (1.9) 16 (0.7)

55-64 240 (18.1) 416 (15.1) 82 (7.5) 157 (7.0)

65-74 462 (34.7) 773 (28.1) 315 (28.7) 422 (18.9)

75-84 496 (37.3) 1033 (37.6) 529 (48.3) 977 (43.7)

85+ 62 (4.7) 433 (15.8) 149 (13.6) 662 (29.6)

Marital status 0.018 0.021 <0.001 <0.001

Married 872 (65.6) 1685 (61.4) 396 (36.2) 714 (32.0)

Unmarried 119 (9.0) 260 (9.5) 84 (7.7) 144 (6.5)

Divorced 199 (15.0) 425 (15.5) 141 (12.9) 338 (15.1)

Widowed 139 (10.5) 374 (13.6) 474 (43.3) 1037 (46.4)

Educational level 0.024 0.82 <0.001 <0.001

Compulsory school 543 (42.0) 1009 (38.2) 508 (51.3) 1027 (50.1)

Secondary school 489 (37.9) 1012 (38.4) 336 (33.9) 711 (34.7)

College/university 260 (20.1) 618 (23.4) 146 (14.8) 312 (15.2)

AF-related disease

Hypertension 339 (24.8) 828 (30.1) 0.002 317 (28.9) 759 (34.0) 0.003 0.023 0.004

Coronary heart disease 142 (10.7) 279 (10.2) 0.61 113 (10.3) 208 (9.3) 0.36 0.77 0.32

Heart failure 166 (12.5) 470 (17.1) <0.001 185 (16.9) 488 (21.8) 0.001 0.002 <0.001

Valvular disease 33 (2.5) 83 (3.0) 0.33 32 (2.9) 70 (3.1) 0.74 0.51 0.82

Cardiomyopathy 10 (0.8) 13 (0.5) 0.27 0 (0) 7 (0.3) 0.10 0.003 0.38

Cerebrovascular disease 78 (5.9) 186 (6.8) 0.27 57 (5.2) 133 (6.0) 0.38 0.48 0.24

Intracranial bleeding 1 (0.1) 4 (0.2) 1.00 1 (0.1) 1 (0.0) 0.55 0.64 0.39

Peripheral embolism 1 (0.1) 1 (0.0) 0.55 0 (0) 5 (0.2) 0.18 0.59 0.10

Diabetes mellitus 200 (15.1) 491 (17.8) 0.024 136 (12.4) 353 (15.8) 0.009 0.062 0.053

P-values for the differences between 2007 and 2002 and between men and women were analyzed by t-test (mean age) and chi-square test (frequencies)
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pro-arrhythmic effects [24]. Similarly, patients with chronic
heart failure or ventricular hypertrophy should avoid sotalol,
due to their increased risk of QT prolongation and pro-
arrhythmia [24]. Amiodarone has been shown to maintain

sinus rhythm after cardioversion, but its chronic use is
limited by its side effects, including bradycardia and liver
toxicity [24]. Standard beta-blockers are modestly effica-
cious in maintaining sinus rhythm, but should be prescribed

Table 3 Drug prescriptions (except for drugs with anti-arrhythmic properties) for subjects aged 45+ years with a diagnosis of atrial fibrillation in
primary care, according to data from 31 December 2002 (N0 2,426) and 31 December 2007 (N04,982)

Drug treatment Men Women Men vs. Women

2002 2007 p 2002 2007 p 2002 2007
n01,330 n02,748 n01,096 n02,234 P p

n (%) n (%) n (%) n (%)

All anti-thrombotic agents 893 (67.1) 2154 (78.4) <0.001 730 (66.6) 1682 (75.3) <0.001 0.13 0.001

Warfarin 498 (37.4) 1437 (53.3) <0.001 347 (31.7) 1036 (46.4) <0.001 0.015 0.014

Antiplatelet agents 463 (34.8) 882 (32.1) 0.084 436 (39.8) 756 (33.8) 0.001 0.47 0.45

Aspirin 441 (33.2) 854 (31.1) 0.18 422 (38.5) 728 (32.6) 0.001 0.31 0.43

Nitrates 188 (14.1) 388 (14.1) 0.99 196 (17.9) 414 (18.5) 0.65 0.49 0.10

All diuretics 478 (35.9) 1238 (45.1) <0.001 555 (50.6) 1313 (58.8) <0.001 <0.001 <0.001

Thiazides 135 (10.2) 441 (16.1) <0.001 137 (12.5) 412 (18.4) <0.001 0.19 0.063

Loop-diuretics 341 (25.6) 853 (31.1) <0.001 418 (38.1) 941 (42.1) 0.028 <0.001 <0.001

Potassium-saving agents 126 (9.5) 369 (13.4) <0.001 187 (17.1) 450 (20.1) 0.034 <0.001 <0.001

Vessel-active Ca-blocking agents 122 (9.2) 421 (15.3) <0.001 115 (10.5) 357 (16.0) <0.001 0.34 0.46

RAS-blocking agents 368 (27.7) 1213 (44.1) <0.001 283 (25.8) 890 (39.8) <0.001 0.14 0.001

All lipid-lowering drugs 218 (16.4) 761 (27.7) <0.001 145 (13.2) 488 (21.8) <0.001 0.26 0.002

Statins 216 (16.2) 750 (27.3) <0.001 138 (12.6) 476 (21.3) <0.001 0.15 0.001

The age-adjusted p-values for the odds ratio of having each drug type in 2007 using 2002 as reference, and for women using men as reference in
2002 and in 2007, was calculated was calculated by means of logistic regression

Table 4 Prescription of drugs with anti-arrhythmic properties in subjects aged 45+ years with a diagnosis of atrial fibrillation in primary care
according to data from 31 December 2002 (N0 2,426) and 31 December 2007 (N04,982)

Men Women Men vs. Women

2002 2007 p 2002 2007 p 2002 2007
n01,330 n02,748 n01,096 n02,234 p p

n (%) n (%) n (%) n (%)

Any anti-arrhythmic agent 853 (64.1) 1945 (70.8) <0.001 776 (70.8) 1731 (77.5) <0.001 0.006 <0.001

Digitalis 353 (26.4) 561 (20.4) <0.001 409 (37.3) 688 (30.8) <0.001 <0.001 <0.001

Specific anti-arrhythmic agents 41 (3.1) 55 (2.0) 0.033 23 (2.1) 44 (2.0) 0.67 0.54 0.034

Disopyramide 21 (1.6) 20 (0.7) 0.011 16 (1.5) 23 (1.0) 0.28 0.66 0.017

Flekainamide 7 (0.5) 23 (0.8) 0.28 2 (0.2) 19 (0.9) 0.02 0.36 0.062

Amiodarone 9 (0.7) 13 (0.5) 0.41 4 (0.4) 3 (0.1) 0.23 0.51 0.14

Other anti-arrhythmic agents 4 (0.3) 0 (0) 0.011 1 (0.1) 0 (0) 0.33 0.30 1.00

Beta-blockers 605 (45.4) 1656 (60.3) <0.001 527 (48.1) 1443 (64.6) <0.001 0.034 <0.001

Beta-1-selective agents 409 (30.8) 1311 (47.7) <0.001 361 (32.9) 932 (41.7) <0.001 0.12 <0.001

Non-selective beta-blockers 222 (16.7) 253 (9.2) <0.001 192 (17.5) 171 (7.7) <0.001 0.22 0.29

Sotalol 189 (14.2) 192 (7.0) <0.001 174 (15.9) 121 (5.4) <0.001 0.045 0.16

Ca-blocking agents, heart-active 91 (6.8) 139 (5.1) 0.021 97 (8.9) 122 (5.5) <0.001 0.19 0.43

Verapamil 70 (5.3) 76 (2.8) <0.001 73 (6.6) 79 (3.5) <0.001 0.36 0.14

Diltiazem 21 (1.6) 63 (2.3) 0.13 24 (2.2) 43 (1.9) 0.61 0.31 0.57

The age-adjusted p-values for the odds ratio of having each drug type in 2007 using 2002 as reference, and the age-adjusted p-values for women
using men as reference in 2002 and in 2007, was calculated was calculated by means of logistic regression
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prior to other anti-arrhythmic drugs, to prevent paroxysmal
AF because of the lower risk of drug-related pro-arrhythmia
[24]. On the other hand, standard beta-blockers have anti-
hypertensive and positive effects on patients with coronary
heart disease, myocardial infarction and chronic heart failure
[25].

About half of the AF patients were prescribed warfarin, a
figure in agreement with data from other Western countries
[26]. Warfarin has been widely considered under-prescribed
[24], so the increase in warfarin prescriptions in the last two
decades is encouraging [14]. Ironically, our results suggest
that CHADS2 guidelines are not properly followed, and
warfarin seems to be prescribed to patients without adher-
ence to guidelines. However, warfarin can be a risky option,
and safety aspects should always be considered [27]. War-
farin therapy has the highest expected net clinical benefit
among patients with the highest risk of stroke, such as
elderly persons [12]. In addition, women are at higher risk
of AF-related thrombotic strokes [28], which is why the low
prescription rate of warfarin in women is particularly unsat-
isfactory. It should be noted that in a revised version of the
CHADS2 instrument, CHA2DS2-VASc [29, 30], female sex
is considered a risk factor of stroke. Consequently, this
makes our findings even more alarming as adherence to
CHA2DS2-VASc is likely to be even lower than that we
found for CHADS2.

Our finding that in 2007, divorced and unmarried men
were less likely to be prescribed anticoagulant treatment,
deserves attention and stresses the need to closely monitor
single men with AF in primary health care. In a Swedish

study of hypertension control, it was shown that men who
did not seek health care because of the costs involved were
more likely to have uncontrolled diagnosed hypertension
[19]. Taken together, these findings suggest that single
men may need particular attention in clinical practice.

This study has some limitations. We only had data on
prescriptions in primary health care, while AF patients may
have been prescribed their pharmacotherapy at hospitals. In
addition, data on all diagnoses may be incomplete for each
patient, though information about diagnoses of important
diseases such as cardiovascular disease and diabetes would
most likely be present in the patient records, and therefore
included in our data set. A further limitation was that we
only analyzed prescriptions of the drug classes shown in
Table 1. However, these are the drugs of interest for AF. We
lacked clinical data on liver function, history of anemia,
comorbidities requiring surgery, and history of major bleed-
ings, which all influence warfarin therapy decisions. Finally,
we had no information on catheter ablation procedures or
Cox-Maze operations.

One of the key strengths of this study was that we were
able to link clinical data from individual patients to >99 %
complete national sociodemographic data. Furthermore,
clinical data were also highly complete, as less than 2 %
of the total number of diagnoses were missing in the primary
health care center records [31]. The comprehensive nature of
our data made it possible to analyze data for men and
women across all educational backgrounds and marital sta-
tus classification groups. Finally, a major strength of this
study was its use of primary health care data, which may

Table 5 Logistic regression
models of CHADS2, using pre-
scription of warfarin treatment as
the dependent variable

The CHADS2 score is the num-
ber of concomitant stroke risk
factors, excluding atrial fibrilla-
tion (congestive heart failure,
hypertension, age >75 years,
diabetes and previous stroke)

Data are presented as OR
(95 % CI)

*Reference group: individuals
without valvular disease

Men Women

2002 2007 2002 2007
n01,330 n02,748 n01,096 n02,234

Age group (years)

45-54 1 (ref) 1 (ref) 1 (ref) 1 (ref)

55-64 1.93 (1.04-3.60) 1.67 (1.13-2.45) 1.74 (0.58-5.32) 0.92 (0.40-2.10)

65-74 2.35 (1.29-4.27) 1.91 (1.31-2.78) 2.20 (0.77-6.29) 0.97 (0.43-2.16)

75-84 1.50 (0.79-2.86) 1.26 (0.85-1.88) 1.64 (0.55-4.87) 0.68 (0.30-1.53)

85+ 0.85 (0.36-2.00) 0.50 (0.31-0.80) 0.59 (0.18-1.92) 0.20 (0.08-0.46)

CHADS-2 score

0 1 (ref) 1 (ref) 1 (ref) 1 (ref)

1 1.11 (0.81-1.52) 1.25 (1.00-1.56) 1.11 (0.72-1.69) 1.11 (0.82-1.51)

2-6 1.32 (0.92-1.87) 1.36 (1.08-1.73) 1.24 (0.78-1.97) 1.28 (0.93-1.77)

Valvular disease* 2.99 (1.45-6.19) 1.89 (1.18-3.02) 3.41 (1.63-7.13) 2.26 (1.35-3.80)

Marital status

Married 1 (ref) 1 (ref) 1 (ref) 1 (ref)

Unmarried 0.77 (0.51-1.17) 0.77 (0.59-1.01) 1.23 (0.75-2.02) 0.68 (0.47-0.98)

Divorced 0.96 (0.69-1.32) 0.70 (0.57-0.87) 1.05 (0.69-1.58) 0.92 (0.70-1.20)

Widowed 0.96 (0.65-1.40) 0.72 (0.57-0.92) 0.76 (0.56-1.03) 0.86 (0.70-1.06)
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reflect AF in the population better than hospital data, as
hospital data may be biased toward more severe cases and/
or younger patients with AF.

Conclusions

Overall, pharmacotherapy for patients with AF in pri-
mary health care seems to have improved over time.
There is a clear trend towards prescribing warfarin and
lipid-lowering drugs more frequently, which is likely to
reduce overall mortality among patients with AF in
Sweden. However, women in this study wereprescribed
warfarin less often. Also, there was no consistent asso-
ciation between CHADS2 scores and prescribed warfa-
rin treatment. Thus, enhanced awareness of stroke risk
and adherence to CHADS2 are needed in primary health
care in Sweden to reduce stroke and improve quality of
life among patients with AF.
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