
Rev Port Cardiol. 2015;34(1):1---11

Revista Portuguesa de

Cardiologia
Portuguese Journal of Cardiology

www.revportcardiol.org

ORIGINAL ARTICLE

Burden of disease and cost of illness of atrial
fibrillation in Portugal�

Miguel Gouveiaa,∗, João Costab,c,d, Joana Alarcãob,c, Margarida Augustob,
Daniel Caldeirab,e, Luís Pinheirob,f, António Vaz Carneirob, Margarida Borgesb,c

a Católica Lisbon School of Business and Economics, Universidade Católica Portuguesa, Lisboa, Portugal
b Centro de Estudos de Medicina Baseada na Evidência, Faculdade de Medicina da Universidade de Lisboa, Lisboa, Portugal
c Laboratório de Farmacologia Clínica e Terapêutica, Faculdade de Medicina da Universidade de Lisboa, Lisboa, Portugal
d Unidade de Farmacologia Clínica, Instituto de Medicina Molecular, Lisboa, Portugal
e Serviço de Cardiologia, Hospital Garcia de Orta, Almada, Portugal
f Serviço de Medicina Interna, Hospital Lisboa Norte EPE, Lisboa, Portugal

Received 20 August 2014; accepted 25 August 2014
Available online 22 January 2015

KEYWORDS
Atrial fibrillation;
Cerebrovascular
disease;
Cost of illness;
Burden of disease;
Disability-adjusted
life years

Abstract
Introduction and Objectives: Atrial fibrillation is the most prevalent sustained arrhythmia. This
paper estimates the burden and cost of illness attributable to atrial fibrillation in Portugal based
on demographic and health statistics.
Methods: Mortality data by cause of death came from the European Detailed Mortality Database
of the World Health Organization (WHO). Hospital data were taken from the Portuguese
diagnosis-related groups database. The burden of disease was measured using DALYs (disability-
adjusted life years), a metric adopted by the WHO. Costs studied included resource use and
lost productivity. The burden and cost of illness are those attributable to atrial fibrillation and
its main complication, ischemic stroke.
Results: In Portugal, 4070 deaths were attributable to atrial fibrillation in 2010, corresponding
to 3.8% of all deaths. In total, the burden of disease attributable to atrial fibrillation was
estimated at 23 084 DALYs: 10 521 resulting from premature deaths (1.7% of the total DALYs

due to death in 2010 in Portugal), and 12 563 resulting from disability. The total estimated
direct costs attributable to atrial fibrillation at 2013 prices were D 115 million: D 34 million for
inpatient care and D 81 million for outpatient care. Indirect costs resulting from lost production

due to disability were estimated at D 25 million.
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Conclusions: Atrial fibrillation has an important social impact in Portugal due to its associated
mortality and morbidity, and was responsible in 2013 for a total cost of D 140 million, about
0.08% of gross domestic product.
© 2014 Sociedade Portuguesa de Cardiologia. Published by Elsevier España, S.L.U. All rights
reserved.
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Carga e custo da fibrilhação auricular em Portugal

Resumo
Introdução e objetivos: A fibrilhação auricular é a disritmia persistente mais prevalente. Pre-
tendemos estimar a carga e custos da doença atribuíveis à fibrilhação auricular em Portugal
com base nas estatísticas demográficas e de saúde.
Métodos: Utilizou-se informação sobre mortalidade por causa da OMS-Europa. Dados hospi-
talares foram provenientes da base de dados dos GDH. A carga da doença foi medida pelos
DALY (disability-adjusted life years) ou anos de vida perdidos ajustados por incapacidade, uma
métrica adotada pela Organização Mundial de Saúde. Os custos incluíram os consumos de recur-
sos e as perdas de produtividade. A carga e os custos da doença estimados são os atribuíveis à
fibrilhação auricular e à sua principal complicação, o acidente vascular cerebral isquémico.
Resultados: Em Portugal, no ano 2010, podem atribuir-se à fibrilhação auricular 4070 mortes
correspondendo a 3,8% do total das mortes ocorridas. A carga da doença atribuível à fibrilhação
auricular foi estimada em 23.084 DALY: 10.521 decorrentes das mortes prematuras (1,7% dos
DALY por morte em Portugal em 2010) e 12 563 devidos à incapacidade gerada pela morbilidade.
O total estimado de custos diretos para o sistema de saúde a preços de 2013 atribuíveis à
fibrilhação auricular foi de 115 MD (milhões de euros): 34 MD em internamento e 81 MD em
ambulatório. Os custos indiretos gerados pela produção perdida devidos à incapacidade causada
pela doença foram estimados em 25 MD .
Conclusões: A fibrilhação auricular tem um importante impacto social em Portugal devido à
mortalidade e morbilidade geradas, podendo-se-lhe atribuir em 2013 um custo total de 140
MD , cerca de 0,08% do produto interno bruto.
© 2014 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier España, S.L.U. Todos os
direitos reservados.
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List of abbreviations

AF atrial fibrillation
DALY disability-adjusted life year
DRG diagnosis-related group
ICD 9-CM International Classification of Diseases,

Ninth Edition, Clinical Modification
MI myocardial infarction
NHS national health service
PAF population attributable fraction
RR relative risk
WHO World Health Organization

ntroduction
trial fibrillation (AF) is the most common sustained arrhyth-
ia. It was estimated in 2010 that 33.5 million individuals
orldwide,1 and nearly nine million individuals in the

e
t
a
d

uropean Union (EU),2 had AF; the number in the EU is
redicted to double to nearly 18 million by 2060. AF is
ssociated with advanced age, male gender and various
omorbidities including hypertension, heart failure, valve
isease and coronary artery disease.3---7

AF can be silent, only being diagnosed when a complica-
ion develops.8,9 The main complication is systemic throm-
oembolism leading to stroke; AF patients are at 3---5 times
igher risk of ischemic stroke, and more severe stroke.7,10---14

t is estimated that 14% of AF patients in Portugal have suf-
ered stroke. AF is thus an important cause of mortality and
orbidity in itself and due to the associated risk of ischemic

troke.15

Against this background, it is important to assess the
conomic impact and burden and cost of illness of AF in
ortugal, which is the aim of the present study.

The purpose of studies on cost of illness is to measure
he impact of a disease or risk factor in terms of use of

conomic resources and reduction in economic activity due
o associated disability. Studies on burden and cost of illness
re not strictly speaking economic evaluations, since they
o not address specific interventions or compare alternative
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interventions; rather, they seek to paint an accurate picture
of a particular health problem and its magnitude.

Despite the importance of such studies, few have been
carried out in Portugal.16,17 In particular, there has been no
study of the burden and cost of AF, but the limited infor-
mation at the international level18,19 suggests that the costs
involved are high.

Epidemiology of atrial fibrillation: incidence and
prevalence

Estimates of the incidence and prevalence of AF vary consid-
erably between different sources, depending on population
characteristics and diagnostic criteria.20 Furthermore, since
AF can be asymptomatic, the reported incidence and preva-
lence may be underestimated.20,21

Incidence
The incidence of AF in the main European and American
studies ranges between 0.1/1000 person/years in women
aged 20---54 years and 40/1000 person/years in men aged
≥80 years and 69/1000 person/years for individuals aged
≥90 years.

Incidence increases progressively with age5; from age 50
onward it doubles for each decade.20 It is also higher in males
in all age-groups (men are 1.5 times more likely to develop
AF),22 although some authors report that this difference is
smaller in older age-groups.20 A population-based cohort in
the USA shows that the incidence is increasing.23

In the absence of studies estimating AF incidence in
Portugal, the best source is the Rotterdam study,6,24 a
prospective European study that analyzes the relevant age-
groups; it has accordingly been used to calculate the burden
of disease in the present study.

Prevalence
The main source of information on the prevalence of AF in
Portugal is the FAMA study,5 a cross-sectional study of a rep-
resentative sample of the Portuguese population aged 40
and over that included 10 477 individuals, 55% female, with a
median age of 58 years. The estimated prevalence was 2.5%
(95% confidence interval: 2.2%---2.8%), increasing with age
(significantly higher in individuals aged 70 and over) but with
no significant differences between the sexes or geographical
regions.

Only 1.6% of the FAMA study population said they had
been diagnosed with AF. Regarding previous clinical events,
there were significant differences between the general pop-
ulation and individuals with AF in terms of history of stroke
and myocardial infarction (MI) (stroke: 5% vs. 14%, p<0.001;
MI: 3% vs. 10%, respectively; p<0.001).

Methods

Burden of disease
Burden of disease is estimated by means of disability-
adjusted life years (DALYs), a measure of the years of health
lost due to disease or premature death. It includes two time-
based indicators: years of life lost, the difference between
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ge at death and standard life expectancy for that age; and
ears lost due to disability.25 Disability is assigned a severity
eight between 0 (no disability; perfect health) and 1 (total
isability or death). These weights were originally defined by
xpert panels at the World Health Organization (WHO), and
ere re-estimated for the Global Burden of Disease Study
010 through a large-scale empirical investigation.27 The
ormula used is:

ALY =
a+L∫

a

DCxe−ˇxe−r(x−a)dx

here:

a --- age of onset,
L --- duration of disability or time lost due to premature
mortality,
D --- disability weight (between 0 and 1),
C --- age-weighting correction constant (0.04),
e --- expectation of life,
x --- age (ranging between a and a+L),
� --- parameter from the age-weighting function (0.1658),
and
r --- discount rate (3%).

The discount rate used in this calculation is 3%, and the
alculation includes different weighting for different age-
roups, with the middle age-group (20---50 years), the years
hen people tend to be raising children, being assigned
reater weight.25

As there is no direct evidence available on the duration
f diseases, information which is needed to calculate DALYs,
e used the DisMod II model developed by Barendregt et al.

or the WHO.26 This exploits the causal relations between
he variables that describe a disease process by age-group
nd gender: incidence, prevalence, remission, case fatality,
ortality, relative risk (RR) for mortality, and duration.
The model was calibrated using data from the Portuguese

nstitute of Statistics on the resident population and mortal-
ty in Portugal for 2010, as well as the findings of the FAMA
tudy (on AF prevalence) and the Rotterdam Study (on AF
ncidence). The remission rate of AF was assumed to be zero.

In order to calculate DALYs due to disability, the degree
f disability attributable to a given health problem must be
pecified. The weighting factors used to characterize the
elevant conditions in this study were those published in the
lobal Burden of Disease Study 2010.27

Ideally, studies of burden of disease should refer to a spe-
ific year, but the heterogeneity of the information sources
nd the changes that the Portuguese national health service
NHS) has undergone in recent years mean that in practice
t is more informative to use the most recent data available
or each of the areas under study. Accordingly, the calcula-

ions were based on population and mortality statistics from
he WHO for 2010, hospital data from 2011 and official NHS
rices for 2013. The resulting figures are thus as up-to-date
s possible.
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ost of illness

he first step in the analysis was to identify the conditions
hat are related to AF as well as the disease itself. The
ain complications of AF are heart failure and ischemic

troke, the latter being the most serious.28,29 The relation
etween AF and stroke is unequivocal: patients with AF have
n age-adjusted risk that is five-fold higher than the general
opulation, and stroke in AF patients is more likely to lead to
evere disability.30 With regard to intracranial hemorrhage,
he risk is similar to that of the general population, but it is
igher in AF patients under anticoagulant therapy.30,31

The conditions considered in the analysis were AF and
schemic stroke, identified by the International Classifica-
ion of Diseases, Ninth Edition, Clinical Modification (ICD
-CM) codes 427.31 (Atrial fibrillation), 427.32 (Atrial flut-
er), 433 (Occlusion and stenosis of precerebral arteries
with cerebral infarction]) and 434 (Occlusion of cerebral
rteries [with cerebral infarction]).

The second step was to establish the quantitative relation
etween AF and stroke by estimating the fraction of the cost
nd burden of stroke that statistically is due to AF, using the
pidemiological concepts of RR and population attributable
raction (PAF). RR in this case is the ratio between the risk
f suffering stroke in a population with AF and the risk in a
opulation without AF. The values for RR used in this study,
aken from Kannel et al.,32 based on data from the Framing-
am Study and recently updated by Ball et al.,7 were 4.0
50---59 years), 2.6 (60---69 years), 3.3 (70---79 years) and 4.5
80---89 years).

According to Lin et al.,11 also based on the Framingham
tudy, mortality following stroke was significantly higher if
he stroke was AF-related (25% vs. 14%; RR: 1.79). On the
asis of this information and the RRs presented above, the
R for death due to stroke was estimated for a population
ith AF in comparison with a population without AF: 7.2

50---59 years), 4.7 (60---69 years), 5.9 (70---79 years) and 8.1
80---89 years).

The PAF is the proportion of cases that would not occur
n a population if the risk factor were eliminated and can be
alculated by the equation33:

AF = P(RR − 1)
P(RR − 1) + 1

here:

PAF --- population attributable fraction,
P --- prevalence of AF, and
RR --- relative risk of patients with AF suffering stroke.

On the basis of the estimates of AF prevalence in Por-
ugal and the RRs presented above, the fractions of stroke
nd death from stroke attributable to AF were calculated

Table 1). For example, in men aged over 80, the preva-
ence of AF is 7.4% and the RR of stroke is 4.5, and so the
roportion of the burden of disability and costs of stroke
the PAF) attributable to AF is 20.57%.
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irect costs attributable to atrial fibrillation
s well as the burden of disease, AF is also responsible for
osts to society and to the NHS, considered as direct costs
ttributable to atrial fibrillation, which in this study are
ivided between inpatient and outpatient care.
osts of inpatient care. The centrally managed database
f diagnosis-related groups (DRGs) of the Portuguese NHS for
011 was used to estimate resource use for inpatient care,
ncluding other interventions covered by the DRGs such as
utpatient surgery and day hospital sessions arising from AF
nd associated conditions.

Hospitalizations were identified on the basis of a primary
iagnosis of AF or of ischemic stroke in accordance with the
CD 9-CM.

The unit costs used in the analysis were taken from Order
n Council 163/2013, which defines the prices associated
ith DRGs and other health interventions. The costs of AF-
nd stroke-related admissions were calculated by summing
he product of the number of patients in each DRG and the
rice of the corresponding DRG.
osts of outpatient care. Outpatient costs include direct
edical costs (consultations, emergencies, diagnostic and

herapeutic interventions, drugs, physiotherapy sessions,
tc.), and direct non-medical costs (urgent and non-urgent
atient transportation and institutionalization).

It is considerably more difficult to estimate outpatient
osts than inpatient costs with any precision, since there is
o equivalent database on which to calculate the relevant
esource use. Resource use was estimated on the basis of
he literature and on the findings of a panel of experts from
arious medical specialties convened to define resource use
n patients with AF and ischemic stroke.

Most of the resources identified were for AF patients
oth with and without ischemic stroke, and so simply adding
hem together would result in double counting. To avoid this
rror, the numbers of patients in each of these two groups
ere calculated by applying the PAF to the population with

schemic stroke (columns 6 and 7 in Table 1). The patterns of
esource use for the two groups were thus determined sep-
rately and then multiplied by the corresponding number of
atients.

In calculating outpatient resource use, it is important to
onsider only patients with diagnosed AF. According to the
AMA study,5 36% of cases of AF in patients aged 40 and
ver are undiagnosed, and so calculation of the outpatient
esource use was based on the prevalence of diagnosed AF.
owever, to appreciate the wider picture, it should be borne

n mind that the prevalence of diagnosed AF in Portugal is
ncreasing, as in other European countries, probably due to
ging populations and better diagnosis.30

ndirect costs of atrial fibrillation
n calculating the indirect costs of AF, only costs associ-
ted with lost production due to the disease were included
excluding losses due to premature death).

The first step in the calculation was to estimate how
F affects employment in different age-groups and by gen-

er. The employment rates for the general population were
ased on data from the Portuguese Institute of Statistics for
he second half of 2013. The daily monetary value corre-
ponding to loss of production was calculated using a human
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Table 1 Fraction of stroke and death from stroke attributable to atrial fibrillation.

Age-groups
(years)

RR of
stroke

RR of death
from stroke

Prevalence
of AF

Fraction of stroke
attributable to AF (%)

Fraction of death from
stroke attributable to AF (%)

Male Female Male Female Male Female

40---49 4.0a 7.2a 0.1 0.2 0.30 0.60 0.62 1.22
50---59 4.0 7.2 1.7 0.4 4.85 1.19 9.54 2.42
60---69 2.6 4.7 1.6 1.6 2.50 2.50 5.56 5.56
70---79 3.3 5.9 8.2 5.5 15.87 11.23 28.83 21.37
80+ 4.5 8.1 7.4 11.9 20.57 29.40 34.44 45.80

AF: atrial fibrillation; RR: relative risk.
a The same RR was assumed for the 40---49 year age-group as for the 50---59 year age-group.
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inistry. Since the aim was to calculate the cost of produc-
ivity lost per day due to AF, the average annual labor costs
ere divided by 230 working days, resulting in an estimate of
96.53 in 2012 for the age-groups under consideration, and

he total indirect costs attributable to AF were estimated on
his basis. Since earnings remained stable between 2012 and
013, this figure was considered appropriate to represent
ndirect costs in 2013.

otal indirect costs
he absenteeism due to ischemic stroke attributable to AF
ust be taken into account as well as that of AF itself. Cal-

ulation of the indirect costs of stroke directly attributable
o AF requires use of the PAF (Table 1). Absenteeism related
o AF and ischemic stroke may have different reasons but
iven the nature of AF, it is only ischemic stroke that leads to
rolonged absence from work due to physiotherapy sessions
nd/or other reasons.

esults

urden of disease
isability-adjusted life years due to death
he first step in quantifying the burden of disease aris-

ng from mortality attributable to AF is to calculate the
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Table 2 Costs of inpatient care attributable to atrial fibrillation.

Disease No. of episodes Total cost (D ) PAF (%) Attributable cost (D )

Inpatient DRGs
AF 6339 17 569 100 100 17 569 100
Ischemic stroke 20 903 113 310 028 14 15 523 595

Outpatient DRGs
AF 259 1 410 227 100 1 410 227
Ischemic stroke 4 6409 14 878

Subtotal
AF 6598 18 979 327 100 18 979 327
Ischemic stroke 20 907 113 316 437 14 15 524 473

Total 34 503 800

on at
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AF: atrial fibrillation; DRG: diagnosis-related group; PAF: populati

with AF. Data on mortality from AF and stroke in Portugal
were taken from the WHO’s European Detailed Mortality
Database (http://data.euro.who.int/dmdb/). Most deaths
from stroke in this database are not specified as ischemic or
hemorrhagic, so on the basis of the DRGs and the opinions of
the expert panel, we estimated that 30% in women and 40%
in men are hemorrhagic, and that in 2010 there were 813
deaths from AF (303 men and 510 women) and 9316 deaths
from ischemic stroke.

On the basis of these data and the standard life
expectancy by gender and age-group, DALYs due to death
were calculated. We estimate that in 2010 33 753 DALYs were
lost from deaths due to AF and stroke. Applying the PAF pre-
sented in Table 1 to the figures for mortality and DALYs from
death due to stroke, the burden of stroke attributable to
AF in Portugal in 2010 is estimated at 4070 deaths (3.8% of
all deaths) and 10 521 DALYs due to death (1.7% of all DALYs
from premature death). Figure 1 shows the distribution of
deaths for men and for women by age-group.

Figure 2 shows the distribution of DALYs due to death
attributable to atrial fibrillation by age-group and gender.
Stroke was responsible for the majority of life years lost
due to premature death attributable to AF in both sexes.

It can also be seen in Figure 2 that the distribution of
burden of disease at more advanced ages differs markedly
between men and women, mainly due to differences in the
number of men and women in older age-groups. Thus, there

are more DALYs due to death attributable to AF per 100 000
population in men up to the age of 79 (437 vs. 304 for
women), but this pattern is reversed over the age of 80 (928
for men vs. 1446 for women).

D
C
i
a

Table 3 Outpatient costs attributable to atrial fibrillation.

No. of patients

Incidence-mortality Prevalence-
(incidence-mortality)

Ye

AF 10 960 72 160 7
Stroke 2171 16 097 15
Total 22

AF: atrial fibrillation.
tributable fraction.

isability-adjusted life years due to disability
he severity weight for disability due to AF is 0.145. For
troke, two representative cases --- moderately severe stroke
ith long-term sequelae (weight 0.076) and moderately

evere stroke with long-term sequelae and cognitive deficit
weight 0.312) --- were considered and the mean of the two
0.194) was adopted for this study.

It is estimated that 14% of AF patients in Portugal have
uffered stroke. Calculation of the severity weight in these
atients entails adding to the mean weight for AF (0.145)
part of the corresponding disability weight for stroke.

he mean RR of stroke for the population with AF is 3.71.
he proportion of stroke attributable to AF is (RR-1)/RR,
ence the fraction of strokes in AF patients attributable
o AF itself is 73.05%. Considering that 14% of AF patients
ave suffered stroke, the mean disability weight of AF is
0.145+0.14*0.7305*(0.194−0.145))=0.15. On this basis, AF
aused a loss of 12 563 DALYs due to disability in 2010, over
000 for men and over 7000 for women (Figure 3).

Adding DALYs due to premature death and due to disabil-
ty gives a total burden of disease attributable to AF of 23 084
ALYs (Figure 4), of which DALYs due to disability account
or around 54%.

ost of illness
irect costs
osts of inpatient care. The DRG database was used to

dentify 6598 episodes with a primary diagnosis of AF
nd 20 907 with a primary diagnosis of ischemic stroke,

Total cost (D )

ar of diagnosis Patients diagnosed in
previous years

Total

140 340 37 229 346 44 369 687
185 149 21 431 089 36 616 238
325 489 58 660 435 80 985 925

http://data.euro.who.int/dmdb/
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Table 4 Indirect costs attributable to atrial fibrillation.

Consultations Exams Hospitalization
and convalescence

Year of
diagnosis

Patients diagnosed
in previous years

Year of
diagnosis

Patients diagnosed
in previous years

Year of
diagnosis

No. of working days lost 2.17 1.66 1.68 1.3 6.5
Cost per patient (D ) 52 40 40 31 60
Total annual indirect costs (D ) 571 335 2 876 961 436 026 2 227 050 661 444
Total (D ) 6 772 816

c
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e
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l
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A

AF: atrial fibrillation.

orresponding to 31 and 23 different DRGs, respectively.
able 2 summarizes the total costs of inpatient care
ttributable to AF. The PAF of ischemic stroke used in the
ost analysis is a population-weighted mean of the PAFs in
able 2. The total cost of inpatient care (including out-
atient DRGs) attributable to AF is D 34 503 800. The data
hown in Table 2 reveal that the cost of hospitalization for
F itself accounts for 55% of all costs attributable to AF, with
schemic stroke accounting for the remainder.
osts of outpatient care. Based on the resource use
stimated by the expert panel and on unit costs, the out-
atient costs attributable to AF and ischemic stroke were

l
a
s
t

Table 5 Indirect costs of ischemic stroke.

Percentage of patients No. of patients Scenario

Year of diagnosis
13.08 270 No further care req

after stay in stroke
11.79 244 Unable to return to

following discharge
52.01 1075 Six months of

physiotherapy follo
discharge

22.29 461 12 months of
physiotherapy follo
discharge

0.11 2 Only admitted for
rehabilitation

0.36 7 Stay in convalescen
following stay in str
unit (mean 44 days)

0.36 7 Stay in medium-ter
rehabilitation unit
following discharge
(mean 92 days)

Diagnosed in previous years
11.76 1905 No return to work
23.47 1268a Chronic rehabilitati

for three months
64.77 13 028 Able to return to w

a It is assumed that only a third of patients undergo chronic rehabilit
alculated for the year of the diagnosis or event and fol-
owing years (Table 3). The total cost of outpatient care
ttributable to AF is around D 22 million in the year of
he diagnosis or event and D 59 million for patients diag-
osed in previous years. The outpatient cost attributable
o AF accounts for 45.2% of the total costs attributable to
F.

The total direct costs attributable to AF are D 115.5 mil-

ion, made up of D 34.5 million for inpatient care (Table 2)
nd D 81 million for outpatient care (Table 3). Ischemic
troke is responsible for 45% of all direct costs attributable
o AF.

Months of
absenteeism

Costs per patient (D )

Consultations
and exams

Physiotherapy
sessions

uired
unit

0 94 0

work 12 0 5518

wing
6 47 2759

wing
9 23 4139

1.5 82 690

t unit
oke

1.47 82 674

m 3.1 70 1410

12 0 5518
on 1.57 49 720

ork 0 56 0

ation.
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Indirect costs
Indirect costs of atrial fibrillation without stroke. When
estimating the indirect costs of AF without stroke it was
assumed that the disease’s impact is only in terms of absen-
teeism, without early retirement.

Table 4 shows the estimates of number of working days
lost per year for each disease due to consultations, exams,
hospitalizations and convalescence. Length of hospital stay
was estimated on the basis of DRGs. It was assumed that
convalescence time for AF was equal to length of hospitaliza-
tion. The employment rate of AF patients (low given the fact
that many are past retirement age) was taken into account
when calculating mean costs.

The costs of consultations and exams for patients in the
first year of diagnosis were calculated by multiplying the
mean costs in the first year by the number of patients in
the first year of diagnosis (incidence), while the costs for
patients diagnosed in previous years were obtained by multi-
plying the mean costs in subsequent years by the prevalence
(minus incidence). Finally, the total indirect costs arising
from hospitalizations due to AF were calculated by mul-
tiplying the indirect costs of days spent in hospital and
convalescing by the number of admissions. Adding these
estimates together, we arrive at a total indirect cost of AF
without stroke of D 6.77 million.
Indirect costs of atrial fibrillation with stroke. Estimating
the indirect costs of AF with stroke is more complicated,
since there are different subgroups of patients depending
on the consequences of the stroke and the need for reha-
bilitation after the event. The findings of the expert panel
were used to identify possible scenarios following stroke and
the proportion of patients in each scenario, each of which
involves different levels of absenteeism resulting from phys-
iotherapy sessions and differences in ability to return to
work. Table 5 summarizes the possible scenarios, the num-
ber of patients in each scenario, and the indirect costs per
patient with AF and ischemic stroke for the population ini-
tially employed.

According to the expert panel, 12% of patients who suf-
fer stroke attributable to AF are unable to return to work,
52% need six months of physiotherapy after hospitalization
and 22% need 12 months, leading to absenteeism of six and
nine months, respectively, assuming that after six months of
physiotherapy the patient loses half a working day for each
physiotherapy session for the following six months.

The expert panel also calculated that only 0.83% of
patients with stroke attributable to AF are unable to work
for a period of less than three months. As for those with
AF-related stroke AF in previous years, 12% have still not
returned to work, while 23% are absent from work for the
equivalent of one and a half months a year.

The estimates in Table 6 show that the indirect costs of
ischemic stroke attributable to AF amount to almost D 20
million. Thus, considering all aspects of the indirect costs
of ischemic stroke, the total indirect costs attributable to
AF are calculated to be D 25 million.
Discussion

AF is the most common sustained arrhythmia in Portugal.
According to the FAMA study, its prevalence in 2009 was 2.5%
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0

n the population aged 40 and over and more than 10% in
hose aged 80 and over; only 60% of cases were diagnosed.
s in other countries, the prevalence of AF in Portugal is

ncreasing, probably due to aging populations and better
iagnosis. As an example of this trend, there were 4678
dmissions with a primary diagnosis of AF in NHS hospitals
n Portugal in 2008, while the corresponding figure for 2012
as 6765, an increase of 45%.

The main purpose of this study is to provide an esti-
ate of the burden of disease in terms of DALYs and costs

o society. The results are a clear statement of the seri-
usness of AF in Portugal. Stroke is highly disabling and
requently results in early retirement; as well as the costs
nvolved, the burden of AF reflects the fact that stroke in
F patients is particularly lethal and, for those who survive,
isabling.

For methodological reasons, the figures presented in this
tudy underestimate the cost and burden of the disease,
ince they do not consider bleeding episodes, including
ntracranial hemorrhage, a major complication of the anti-
oagulant therapy used as prophylaxis against stroke in AF
atients.

onclusions

his analysis shows that 4070 deaths can be attributed to AF
n 2010 in Portugal, corresponding to 3.8% of all deaths, and
hat the total burden of disease attributable to AF is 23 084
ALYs. The overall cost of illness is estimated at D 140.7
illion, around 0.08% of Portugal’s gross domestic product.
hese figures confirm the importance of AF, but at the same
ime they make it clear that this is an area in which signifi-
ant health gains can be made.
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