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ABSTRACT
Objective To determine whether the incidence of atrial
fibrillation (AF) is static or rising in the UK.
Design Among the cohort of all individuals aged
≥45 years in the UK Clinical Practice Research Datalink
(CPRD) (linked to hospital discharges) we identified
incident non-valvular AF cases between 2001 and 2013.
Overall and annual AF incidence rates were calculated
and standardised to the UK population.
Results The cohort of 2.23 million individuals included
91 707 patients with incident AF. The overall
standardised AF incidence rate was 6.7 (95% CI 6.7 to
6.8) per 1000 person-years, increasing exponentially
with age and higher in men of all ages. There was a
small increase in the standardised incidence of AF in the
last decade from 5.9 (5.8 to 6.1)/1000 person-years in
2001 to 6.9 (6.8 to 7.1)/1000 person-years in 2013,
mostly attributable to subjects aged >80 years with a
non-primary hospital discharge diagnosis of AF.
Standardised incidence rates of AF among white patients
was 8.1 (8.1 to 8.2)/1000 person-years, compared with
5.4 (4.6 to 6.3) for Asians and 4.6 (4.0 to 5.3) for black
patients. AF diagnosis was first made in general practice
in 39% of incident AF.
Conclusions The incidence of AF in the UK has
increased gradually in the last decade, with more than
200 000 first-ever non-valvular AF cases expected in
2015. This increase is only partly due to population
ageing, though the principal increase has been in the
elderly hospitalised for a reason other than AF.

INTRODUCTION
Atrial fibrillation (AF) is the most prevalent serious
cardiac arrhythmia and a leading cause of second-
ary thromboembolism.1 The ischaemic stroke rate
among patients with non-valvular AF averages 5%
per year,2–5 two to seven times the rate of those in
sinus rhythm depending on the risk score, and mor-
tality is increased twofold.6 7

In Western countries, population studies have
reported overall incidence rates of AF between 1.9
and 9.9 per 1000 person-years.3 8–12 Substantial
epidemiological uncertainties remain as to why AF
incidence rates differ so widely between studies. In
part, this may stem from a variety of methodo-
logical differences such as including valvular AF,
the method of case definition, study setting, study
period, ethnicity and age restriction.12 Reliance on
data derived only from hospital discharge in some
studies5 does not account for the considerable
numbers diagnosed only in primary care. Few of
the published studies report age-specific and

gender-specific AF incidence rates making it diffi-
cult to determine reasons for the differences.
Age-adjusted incidence rates of AF have

increased worldwide, in men by approximately
28% and in women by 36% from 1990 to 2010.13

This rise is multifactorial and explained only in
part by the ageing of the population.12 Other con-
tributing factors discussed are secular trends of the
increasing prevalence of predisposing factors, that
is, systemic hypertension, diabetes mellitus, heart
failure, myocardial infarction, valvular heart disease
and obesity, which increase arterial stiffness and
cause diastolic dysfunction and atrial volume
overload.13

We conducted a large population-based study to
provide contemporary estimates of the incidence
rate of AF, and time trends of AF incidence, and to
determine the practice setting of presentation of
patients with incident AF.

METHODS
Data source
This study used data from the subset of individuals
in the UK Clinical Practice Research Datalink
(CPRD) who were linked to the Hospital Episodes
Statistics (HES).14 CPRD is based on primary care
and includes demographics, medical history, symp-
toms and diagnoses recorded with Read medical
codes, unstructured medical notes and prescriptions
issued by the general practitioner (GP). HES
include ethnic origin, dates of hospital admission
and discharge, primary and other main reasons for
treatment recorded with International Classification
of Diseases, Tenth Revision, and surgical operations
and procedures performed during hospital stay
recorded with the Classification of Interventions
and Procedures V.4 of the Office of Population
Censuses and Surveys.

Study design
Generation of study cohort
We conducted a population-based cohort study.
The cohort consisted of individuals in the CPRD
population aged 45 years and older who were eli-
gible for linkage with additional HES data between
1 January 2001 and 31 December 2013. Patients
were included in the cohort from 1 January 2001,
provided they had completed at least 1 year of
activity in the CPRD. Subjects with a diagnosis of
AF prior to cohort entry were excluded. Patients
were followed over time until the earliest of 31
December 2013, the first diagnosis of AF, the
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patient died or transferred out of practice, or the end of data
collection of the GP practice.

Generation of incident AF cases
Incident AF cases were identified from primary care-managed
episodes and hospital episodes using medical codes from CPRD
and HES, respectively. According to the source of the first
recording, AF cases were allocated to either primary care or
hospital-based (primary or non-primary discharge diagnosis). To
restrict cases to the first occurrence of AF, patients were required
to have no previous recording of use of oral anticoagulants
(ACs), parenteral therapeutic AC, quinidine, sotalol, amiodar-
one, flecainide or propafenone, and no prior recording of
irregular heartbeats or of a cardioversion (figure 1). Cases were
also required to have no previous diagnosis of mitral valve
disease (mitral regurgitation, mitral stenosis or mixed mitral
valve disease) nor a history of valvular heart surgery. The event
date of first AF defined the subject’s index day. The index day
was shifted to the start of AC treatment only if AC use preceded
the first AF diagnosis by up to 14 days.

The GP’s role includes opportunistic pulse checks to detect
irregular rhythms that might be AF, in particular in those over
65 years.15 The pulse would also be checked during a consult-
ation triggered by symptoms potentially indicative of AF, with
an ECG performed in those with an irregular pulse. In our pre-
vious study,16 we found that just over half of AF incidence in
primary care was detected incidentally in the absence of
symptoms.

Data analysis
Descriptive statistics were used to present the demographic
characteristics of incident AF cases. Differences between any of
the three groups: (primary care AF, hospital AF with primary
discharge diagnosis and hospital AF with non-primary discharge
diagnosis) were tested using an F-Test for comparison of means,
and Fisher’s exact test for comparison of proportions. Crude
incidence AF rates were calculated from the number of new AF

cases and divided by the sum of all individual person-years of
the study cohort during the study period. Crude incidence rates
were stratified by age, gender, source of AF diagnosis and calen-
dar year of AF event. Annual overall and ethnic-specific inci-
dence rates of AF diagnosis standardised using the direct
method, applying age-specific and gender-specific crude inci-
dence rates to the UK population. Ethnic-specific incidence rates
of AF were estimated for the subset of cohort members with at
least one recorded hospitalisation for any cause in HES.

The estimated annual number of new AF cases in 2015 was cal-
culated from age-specific and gender-specific incidence rates of
AF in the years 2011–2013 and the respective projection of the
age and gender distribution of the UK population for 2015.17

A variance-weighted linear regression model was used to
investigate the change of the incidence rates of AF over time
(2001–2013) in men and women separately. In addition, the dif-
ference between men and women in change of the incidence
rates was estimated by including an interaction term for calendar
year and gender in the model with all cases. Two-sided Wald
tests were used to test the statistical significance of the gender-
specific changes in incidence rates over time and of the inter-
action between gender and calendar year. All statistical proce-
dures were performed using the STATA MP V.13.1 (StataCorp
LP). The Independent Scientific Advisory Committee for CPRD
research approved the study protocol (11_024RA).

RESULTS
The study cohort consisted of 2.23 million subjects with a total
of 14.7 million person-years at risk for AF from 2001 to 2013.
Within this cohort we identified a total of 91 707 incident cases
of non-valvular AF (figure 1). Of the total AF cases, 35 788
(39.0%) were recorded in primary care only (largely ambulatory
AF) while the remainder 55 919 (61.0%) had an index diagnosis
in a hospital: 13 474 (24.1%) with a primary discharge diagno-
sis of AF, and 42 445 (75.9%) with a non-primary AF discharge
diagnosis. The mean age of patients with a primary care diagno-
sis was 74.9 years compared with 73.2 years in those with a
primary discharge diagnosis and 78.8 years in those with a non-
primary discharge diagnosis.

The most frequent source of AF diagnosis among those aged
45–79 years was primary care (44%), and did not differ in the
older age groups (43% for those aged 75–79 years). In contrast,
there were marked age differences in those with hospital AF
diagnoses, directionally different for primary and non-primary
AF discharge diagnoses. Primary AF discharge diagnoses
accounted for 26% of AF detected in those aged 45–59 years,
and only 14% of those aged 75–79 years, while a non-primary
hospital discharge diagnosis accounted for 30.7% of AF
detected in those aged 45–59 years, and 43.2% in those aged
75–79 years. More than half (55.7%) of those aged 80 years
and older had their first AF diagnoses as a non-primary dis-
charge diagnosis. The proportion of women was slightly lower
in those with a primary care AF diagnosis (47.0%), than in
those with a primary discharge AF diagnosis (51.9%) or a non-
primary discharge diagnosis (51.8%).

The mean body mass index (BMI) was 27.3, with 17.4%
having a BMI of 30–35 (stage 1 obesity), and 9.2% a BMI ≥35
(stage 2 obesity). The proportion underweight was approxi-
mately twofold higher in patients with a non-primary discharge
diagnosis of AF than in those with a primary discharge diagnosis
of AF or those found in primary care, while the proportion
with stage 1 obesity or stage 2 obesity was lower than in the
other two groups (table 1). The majority of the cohort had
either never smoked (51.0%) or was not smoking at the time of

Figure 1 Ascertainment of incident atrial fibrillation (AF) cohort
(2001–2013).

Martinez C, et al. Heart 2015;101:1748–1754. doi:10.1136/heartjnl-2015-307808 1749

Arrhythmias and sudden death
 on M

ay 22, 2023 by guest. P
rotected by copyright.

http://heart.bm
j.com

/
H

eart: first published as 10.1136/heartjnl-2015-307808 on 25 A
ugust 2015. D

ow
nloaded from

 

http://heart.bmj.com/


the diagnosis (36.2%), while only 12.8% were current smokers.
The prevalence of AF in the first (least deprived), second and
third quintiles of the socioeconomic status was higher than in
the fourth and fifth quintiles (table 1).

Patients with a non-primary hospital AF discharge diagnosis
had a higher prevalence of comorbid conditions than those with

a primary discharge diagnosis or with primary care AF. These
comorbidities included heart failure, diabetes, history of stroke/
transient ischaemic attack, thromboembolism, myocardial infarc-
tion, peripheral vascular disease, chronic pulmonary disease and
cerebrovascular disease (table 1). The five most common
primary discharge diagnoses were: cerebral infarction,

Table 1 Baseline characteristics of incident AF cohort

Primary care AF

Hospital AF

Complete AF cohort p Value†Primary discharge dx Non-primary discharge dx

Total 35 788 (39.0) 13 474 (14.7) 42 445 (46.3) 91 707 (100.0)
Age (mean±SD), years 74.9±10.7 73.2±12.0 78.8±10.8 76.4±11.1 <0.001
Age 45–49 605 (1.7) 464 (3.4) 423 (1.0) 1492 (1.6)
Age 50–54 1019 (2.8) 614 (4.6) 681 (1.6) 2314 (2.5)
Age 55–59 1757 (4.9) 982 (7.3) 1306 (3.1) 4045 (4.4)
Age 60–64 2845 (7.9) 1331 (9.9) 2330 (5.5) 6506 (7.1)
Age 65–69 4024 (11.2) 1561 (11.6) 3443 (8.1) 9028 (9.8)
Age 70–74 5536 (15.5) 1761 (13.1) 5020 (11.8) 12 317 (13.4)
Age 75–79 6663 (18.6) 2177 (16.2) 6723 (15.8) 15 563 (17.0)
Age 80–84 6538 (18.3) 2071 (15.4) 8368 (19.7) 16 977 (18.5)
Age 85–89 4457 (12.5) 1511 (11.2) 7731 (18.2) 13 699 (14.9)
Age 90+ 2344 (6.5) 1002 (7.4) 6420 (15.1) 9766 (10.6)

Female gender 16 838 (47.0) 6991 (51.9) 21 968 (51.8) 45 797 (49.9) <0.001
Body mass index (mean±SD) 27.8±5.7 27.8±6.0 26.8±5.8 27.3±5.8 <0.001
<18.5 (underweight) 582 (1.8) 263 (2.2) 1484 (4.2) 2329 (2.9)
18.5 to <25 (normal weight) 9768 (30.9) 3740 (31.9) 12 840 (36.0) 26 348 (33.4)
25 to <30 (overweight) 12 162 (38.5) 4434 (37.8) 12 699 (35.6) 29 295 (37.1)
30 to <35 (stage 1 obesity) 5942 (18.8) 2064 (17.6) 5771 (16.2) 13 777 (17.4)
35+ (stage 2 obesity) 3129 (9.9) 1236 (10.5) 2874 (8.1) 7239 (9.2)
Unknown 4205 (11.7) 1737 (12.9) 6777 (16.0) 12 719 (13.9)

Smoking status
Never 18 295 (53.2) 6685 (52.0) 19 729 (48.9) 44 709 (51.0) <0.001
Ex 12 520 (36.4) 4443 (34.5) 14 736 (36.5) 31 699 (36.2) <0.001
Current 3559 (10.4) 1735 (13.5) 5911 (14.6) 11 205 (12.8) <0.001
Unknown 1414 (4.0) 611 (4.5) 2069 (4.9) 4094 (4.5) <0.001

Socioeconomic status (SES)
1st quintile (least deprived) 8477 (24.3) 2948 (22.4) 8209 (19.7) 19 634 (21.8) <0.001
2nd quintile 9103 (26.0) 3167 (24.1) 9786 (23.4) 22 056 (24.5) <0.001
3rd quintile 7494 (21.4) 2661 (20.2) 8728 (20.9) 18 883 (21.0) 0.014
4th quintile 5873 (16.8) 2428 (18.4) 8043 (19.3) 16 344 (18.2) <0.001
5th quintile (most deprived) 4007 (11.5) 1962 (14.9) 6979 (16.7) 12 948 (14.4) <0.001

Unknown SES 834 (2.3) 308 (2.3) 700 (1.6) 1842 (2.0) <0.001
Ethnic origin‡
Asian 75 (0.2) 32 (0.2) 84 (0.2) 191 (0.2) 0.661
Black 93 (0.3) 54 (0.4) 144 (0.3) 291 (0.3) 0.024
Mixed 27 (0.1) 11 (0.1) 38 (0.1) 76 (0.1) 0.795
South Asian 142 (0.4) 79 (0.6) 242 (0.6) 463 (0.5) <0.001
White 28 405 (85.0) 11 709 (86.9) 36 447 (85.9) 76 561 (85.7) <0.001
Other 147 (0.4) 62 (0.5) 214 (0.5) 423 (0.5) 0.157
Unknown 4528 (13.5) 1527 (11.3) 5276 (12.4) 11 331 (12.7) <0.001

Comorbidities
Hypercholesterolaemia 11 907 (33.3) 4458 (33.1) 13 510 (31.8) 29 875 (32.6) <0.001
Lipid lowering drugs 12 733 (35.6) 4943 (36.7) 16 583 (39.1) 34 259 (37.4) <0.001
Heart failure 2894 (8.1) 1093 (8.1) 5659 (13.3) 9646 (10.5) <0.001
Hypertension 20 609 (57.6) 7395 (54.9) 25 496 (60.1) 53 500 (58.3) <0.001
Diabetes 5119 (14.3) 2010 (14.9) 7857 (18.5) 14 986 (16.3) <0.001
Stroke/TIA 4209 (11.8) 1396 (10.4) 6517 (15.4) 12 122 (13.2) <0.001
Thromboembolism 403 (1.1) 139 (1.0) 685 (1.6) 1227 (1.3) <0.001
Myocardial Infarction 2717 (7.6) 1235 (9.2) 5133 (12.1) 9085 (9.9) <0.001
Coronary arterial disease without myocardial infarction 4279 (12.0) 1824 (13.5) 6646 (15.7) 12 749 (13.9) <0.001
Peripheral vascular disease 3018 (8.4) 1152 (8.5) 5030 (11.9) 9200 (10.0) <0.001

Continued
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pneumonia, heart failure, acute myocardial infarction and
chronic obstructive pulmonary disease while the five most
common surgical interventions were coronary artery bypass
graft, closed reduction of fracture of bone and internal fixation,
prosthetic replacement of head of femur using cement, pros-
thesis of lens and excision of rectum.

With respect to stroke risk score at baseline, patients with a
primary care AF diagnosis had higher mean CHADS2 and
CHA2DS2VASc scores (1.6 and 3.2, respectively) compared with
those with a hospital primary AF discharge diagnosis 1.5 and
3.0), but significantly lower than those with a non-primary dis-
charge diagnosis of AF (1.9 and 3.7), (not shown).

Incidence
The overall crude incidence rate of AF in those 45 years and older
was 6.2 (95% CI 6.2 to 6.3) per 1000 person-years, 6.6 (6.5 to
6.6) for men and 5.9 (5.9 to 6.0) for women (online supplemen-
tary appendix table 2). The overall standardised incidence rate was
6.7 (6.7 to 6.8) per 1000 person-years (online supplementary
appendix table 1).

There was a strong and exponential association of AF with
increasing age. Incident AF was diagnosed in 0.6 (0.5 to 0.6)
per 1000 person-years at age 45–49 years, 4.3 (4.2 to 4.3) at
age 60–69 years, 11.6 (11.4 to 11.7) at age 70–79 years, 25.1
(24.8 to 25.4) at age 80–89 years and 40.6 (39.8 to 41.4) in
those ≥90 years. This age relationship was most marked for
non-primary hospital AF diagnoses (figure 2, right panel). AF
was more frequent in men of all ages (figure 2, left panel, and
online supplementary appendix table 1).

The breakdown by ethnic origin showed a higher standar-
dised incidence rate of AF among white patients of 8.1 (95% CI
8.1 to 8.2) per 1000 person-years, compared with 5.4 (4.6 to
6.3) for Asians and 4.6 (4.0 to 5.3) for black patients (table 2).

Time trends
The overall crude incidence rate of AF increased from 5.6 (5.5
to 5.8) per 1000 person-years in 2001 to 6.4 (6.2 to 6.5) in
2013. In men the increase was from 5.8 (5.6 to 6.0) to 7.1 (6.8
to 7.3) per 1000 person-years (plus 22%, p<0.0001 for the
time trend of the incidence rate), and in women it was 5.5 (5.3
to 5.7) to 5.8 (5.6 to 6.0) per 1000 person-years (plus 5%,
p=0.022). The interaction between gender and calendar year
was statistically significant (p=0.0028) indicating a difference
between the two genders in the increase of the incidence rate of
AF over time. The overall crude incidence rate of first AF when
standardised to the age and gender distribution of the UK

population over 45 years increased from 5.9 (5.8 to 6.1) per
1000 person-years in 2001 to 6.9 (6.8 to 7.1) per 1000 person-
years in 2013 (figure 3 and online supplementary appendix
table 2). This rise over the last 13 years is paralleled by an
increasing AF incidence in those aged ≥80 years (figure 4, left
panel) particularly with a non-primary AF discharge diagnosis,
that is, hospital stay unrelated to AF (figure 4, right panel). The
annual number of new cases of non-valvular AF expected to
occur in 2015 in the UK is 203 000, 104 000 in men and
99 000 in women.

DISCUSSION
We have described the current main epidemiological features of
a very large cohort with incident non-valvular AF in the UK,
and the temporal trends of standardised AF incidence over the
last 13 years. The most striking finding was that the actual stan-
dardised AF incidence increased by 16.9%, and that the major
contribution to this increased incidence was carried in the very
elderly (age ≥80 years), and more particularly in the very
elderly hospitalised patients with a non-primary AF discharge
diagnosis. This fits with clinical impressions of increased
numbers of elderly patients admitted to hospital for either a
medical condition or surgery who either are first diagnosed or
develop AF during their hospital stay.18 Additionally, we
described the characteristics of patients depending on the prac-
tice setting of their AF diagnosis. Those with a secondary hos-
pital AF diagnosis were older than those with either a primary
hospital AF diagnosis or a primary care AF diagnosis.

The important feature of our study is that data are derived
from a source population of 6.1 million patients, and include
primary care and hospital discharge information derived from
very recent data. This point is crucial as over 40% of incident
AF diagnoses in those aged over 60 years came from primary
care, in contrast with many previous studies based solely on hos-
pital discharge or solely on primary care diagnoses.2 5 19 Our
population with AF is therefore more inclusive and likely to rep-
resent the characteristics of the entire population, including a
broader spectrum of minimal-risk to high-risk patients, as well
as a broader age spectrum, given the very different mean ages of
patients according to presentation site.6

The incidence rate of AF
The incidence rate of AF increased strongly with age independ-
ent of gender and source of presentation as noted in many pre-
vious studies. Our overall incident rates were higher than in
previous UK studies,2 19 two large (German and North

Table 1 Continued

Primary care AF

Hospital AF

Complete AF cohort p Value†Primary discharge dx Non-primary discharge dx

Coronary artery bypass graft 374 (1.0) 158 (1.2) 405 (1.0) 937 (1.0) 0.076
Stent 610 (1.7) 315 (2.3) 927 (2.2) 1852 (2.0) <0.001
Chronic pulmonary disease 7324 (20.5) 3117 (23.1) 11 136 (26.2) 21 577 (23.5) <0.001
Cerebrovascular disease 3847 (10.7) 1335 (9.9) 6500 (15.3) 11 682 (12.7) <0.001
Dementia 672 (1.9) 309 (2.3) 2369 (5.6) 3350 (3.7) <0.001
Connective tissue disease 2055 (5.7) 850 (6.3) 3219 (7.6) 6124 (6.7) <0.001
Charlson index 1.4±1.6 1.5±1.7 2.1±2.0 1.7±1.9 <0.001

†Testing differences between any of the three groups: (primary care AF, hospital AF with primary discharge diagnosis, and hospital AF with non-primary discharge diagnosis) using an
F-Test for comparison of means, and Fisher’s exact test for comparison of proportions.
‡Available for cohort members with ≥1 hospitalisation between 1997 and 2013.
AF, atrial fibrillation; dx, diagnosis; TIA, transient ischaemic attack.
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American) cohorts4 10 and other smaller cohorts.1 11 20 This
may be due to different age restrictions of the sample popula-
tions1 3 4 10 11 20 as there was no upper age restriction in our
study and the different sources for identifying AF, as we identi-
fied 39% of all AF in primary care. Additional differences
include the mode of AF diagnosis assessment1 11 20 as we used
coding rather than ECG assessment, and incident AF case defin-
ition1 4 20 and excluded any condition or medication potentially
associated with a prevalent AF diagnosis. Furthermore, we
excluded all AF cases potentially linked with valvular disease.
Our age-specific incidence rates were significantly higher than
incident rates found in two other cohorts in the UK,2 5 neither
of which included hospital discharge, and similar to those in
Canada,3 and slightly lower than in a prospective cohort study

Figure 2 Crude incidence rates of atrial fibrillation (AF) per 1000 person-years with 95% CIs.

Table 2 AF incidence by ethnic origin (45 years and older)

Ethnic
origin Cases

PT
(years)

Crude incidence rate
(1/1000 years)

Standardised*
incidence rate
(1/1000 years)

Asian 191 49 555 3.9 (3.3 to 4.4) 5.4 (4.6 to 6.3)
Black 291 93 987 3.1 (2.8 to 3.5) 4.6 (4.0 to 5.3)
Mixed 76 19 090 4.0 (3.1 to 5.0) 5.7 (4.3 to 7.0)
South Asian 463 126 584 3.7 (3.3 to 4.0) 4.7 (4.3 to 5.2)
White 76 561 8 598 166 8.9 (8.8 to 9.0) 8.1 (8.1 to 8.2)
Other 423 88 961 4.8 (4.3 to 5.2) 6.1 (5.5 to 6.7)
Unknown 11 331 1 959 495 5.8 (5.7 to 5.9) 6.3 (6.1 to 6.4)
Total 89 336 10 935 838 8.2 (8.1 to 8.2) 7.8 (7.7 to 7.8)

*Standardised to age and gender distribution of the UK population.
AF, atrial fibrillation; PT, person time.

Figure 3 Time trends of crude incidence rates of new atrial fibrillation
(AF) per 1000 person-years with 95% CIs (2001 to 2013) by source of
first AF diagnosis.
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with ECG-confirmed first AF.12 The finding of almost twice the
incidence rate in white patients compared with black patients,
and higher incidence in men than women is consistent with
most other studies.

Time trends of AF
There was a gradual linear increase of incidence rate from 5.9
to 6.9 new AF per 1000 person-years between 2001 and 2013,
mostly in men, and almost entirely paralleled by the increase of
non-primary hospital AF diagnoses, while incidence rates in
general practice and primary AF hospital admissions were static
(figure 2, right panel). The increase was also seen in the
age-adjusted figures, consistent with the notion that this was not
just related to the ageing of the population, and that increases in
factors leading to AF were playing a role.

Strengths and limitations
Our study is based on a large population-based cohort of
patients diagnosed with non-valvular AF in primary and second-
ary care allowing precise estimates of AF incidence. Moreover,
the long study period allowed us to describe the time trends
over the last 13 years. An original aspect of the paper is the div-
ision into primary care diagnosis and secondary care diagnosis
groups resulting in a higher sensitivity to detect AF as shown by
higher incidence rates of AF in the UK than previously
reported.

The information in each database has its inherent weaknesses.
In our study AF was defined by medical codes recorded in
primary care or secondary care and not directly by ECG tra-
cings, so misclassification of AF may have occurred.
Under-reporting is also possible, since not all concomitant

diseases are translated in the hospital discharge codes. Medical
codes did not differentiate between paroxysmal, persistent and
permanent AF as we defined AF as the first recording of any AF
only. Thus the validity of AF in our study depended on its
coding accuracy as the underlying criteria leading to the record-
ing of an AF diagnosis are unknown. It is possible that some
patients were not true incident cases although we required at
least 1 year of information available before cohort entry to
ensure sufficient baseline information to exclude prevalent
cases, and we also required cohort members to be oral
anticoagulant-naïve, to have no history of use of antiarrhythmics
and no history of recorded irregular beats. Silent and undetected
AF was obviously not recorded.

CONCLUSIONS
Non-valvular AF is a common medical condition with approxi-
mately 200 000 new cases annually in the UK. The incident rate
increases with age and is higher in men. Many cases are first
recorded in primary care, and this large source of diagnosis has
been excluded from many previous studies. The incidence rate
is gradually rising over the last 13 years, and this results from
ageing of the population and from increases in conditions that
may predispose to AF. The main contributor to the increasing
incidence of AF is the increasing numbers of elderly people with
a secondary diagnosis of AF at hospital discharge. Greater
awareness of the increasing incidence of AF in the elderly may
lead to increased monitoring for new onset AF in elderly
patients in primary care settings and when hospitalised for
reasons other than AF. This in turn may facilitate earlier institu-
tion of therapy to prevent secondary thromboembolism.

Figure 4 Time trends of crude incidence rates of atrial fibrillation (AF) per 1000 person-years with 95% CIs (2001 to 2013).
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Key messages

What is already known on this subject?
Atrial fibrillation (AF) is the most prevalent serious cardiac
arrhythmia and a leading cause of secondary thromboembolism.
The ischaemic stroke rate among patients with non-valvular AF
averages 5% per year, two to seven times the rate of those in
sinus rhythm depending on the risk score, and mortality is
increased twofold. Contemporary estimates of the incidence rate
and time trends of AF are scarce.

What might this study add?
Non-valvular AF is common in the UK with approximately
200 000 new cases annually. Over the last 13 years the actual
standardised AF incidence increased by 17%, and is almost
double in white patients than black patients or Asians. The
major contribution to this increase is carried in the very elderly
(age ≥80 years), particularly those elderly hospitalised patients
with a non-primary AF discharge diagnosis.

How might this impact on clinical practice?
Greater awareness of the increasing incidence of AF in the
elderly may lead to increased monitoring for new onset AF in
elderly patients in primary care settings and when hospitalised
for reasons other than AF. This in turn may facilitate earlier
institution of therapy to prevent secondary thromboembolism.
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Appendix Table 1: Crude age and gender AF incidence in complete AF cohort 

 Male Female Both 

Age 

group 
AF PY 

Crude 

incidence rate 

(1/1000 PY) 

AF PY 

Crude 

incidence rate 

(1/1000 PY) 

AF PY 

Crude 

incidence rate 

(1/1000 PY) 

45 – 49 1028 1312109 0.8 (0.7-0.8) 464 1274106 0.4 (0.3-0.4) 1492 2586215 0.6 (0.5-0.6) 

50 – 54 1641 1187121 1.4 (1.3-1.5) 673 1163386 0.6 (0.5-0.6) 2314 2350508 1.0 (0.9-1.0) 

55 – 59 2773 1119547 2.5 (2.4-2.6) 1272 1116063 1.1 (1.1-1.2) 4045 2235609 1.8 (1.8-1.9) 

60 – 64 4262 989717 4.3 (4.2-4.4) 2244 1013185 2.2 (2.1-2.3) 6506 2002902 3.2 (3.2-3.3) 

65 – 69 5598 792998 7.1 (6.9-7.2) 3430 853458 4.0 (3.9-4.2) 9028 1646456 5.5 (5.4-5.6) 

70 – 74 7104 613951 11.6 (11.3-11.8) 5213 719520 7.2 (7.0-7.4) 12317 1333471 9.2 (9.1-9.4) 

75 – 79 7860 461773 17.0 (16.6-17.4) 7703 613240 12.6 (12.3-12.8) 15563 1075013 14.5 (14.3-14.7) 

80 – 84 7679 300867 25.5 (25.0-26.1) 9298 480634 19.3 (19.0-19.7) 16977 781501 21.7 (21.4-22.1) 

85 - 89 5128 145234 35.3 (34.3-36.3) 8571 294938 29.1 (28.4-29.7) 13699 440172 31.1 (30.6-31.6) 

90 + 2837 60902 46.6 (44.9-48.3) 6929 179458 38.6 (37.7-39.5) 9766 240359 40.6 (39.8-41.4) 

Total 45910 6984219 6.6 (6.5-6.6) 45797 7707988 5.9 (5.9-6.0) 91707 14692207 6.2 (6.2-6.3) 

AF: incident atrial fibrillation; PY: person-years 

 

  



Appendix Table 2: Crude and standardised AF Incidence by calendar year 

 Male Female Both 

Calendar 

year 
AF PY 

Crude 

incidence rate 

(1/1000 PY) 

AF PY 

Crude 

incidence rate 

(1/1000 PY) 

AF PY 

Crude 

incidence rate 

(1/1000 PY) 

Standardised* 

incidence rate 

(1/1000 PY) 

2001 2419 417455 5.8 (5.6-6.0) 2561 468974 5.5 (5.3-5.7) 4980 886428 5.6 (5.5-5.8) 5.9 (5.8-6.1) 

2002 2779 459294 6.1 (5.8-6.3) 2845 514488 5.5 (5.3-5.7) 5624 973782 5.8 (5.6-5.9) 6.1 (5.9-6.2) 

2003 3055 504283 6.1 (5.8-6.3) 3353 562954 6.0 (5.8-6.2) 6408 1067238 6.0 (5.9-6.2) 6.3 (6.2-6.5) 

2004 3353 528327 6.3 (6.1-6.6) 3347 587011 5.7 (5.5-5.9) 6700 1115338 6.0 (5.9-6.2) 6.4 (6.3-6.6) 

2005 3396 547199 6.2 (6.0-6.4) 3464 606572 5.7 (5.5-5.9) 6860 1153770 5.9 (5.8-6.1) 6.4 (6.2-6.5) 

2006 3720 564751 6.6 (6.4-6.8) 3840 624173 6.2 (6.0-6.3) 7560 1188924 6.4 (6.2-6.5) 6.9 (6.7-7.0) 

2007 3894 579266 6.7 (6.5-6.9) 3878 637453 6.1 (5.9-6.3) 7772 1216719 6.4 (6.2-6.5) 6.9 (6.8-7.1) 

2008 3913 588872 6.6 (6.4-6.9) 4011 645607 6.2 (6.0-6.4) 7924 1234479 6.4 (6.3-6.6) 7.0 (6.8-7.1) 

2009 3991 589112 6.8 (6.6-7.0) 3915 644919 6.1 (5.9-6.3) 7906 1234031 6.4 (6.3-6.5) 7.0 (6.8-7.2) 

2010 3987 585972 6.8 (6.6-7.0) 3818 640562 6.0 (5.8-6.2) 7805 1226534 6.4 (6.2-6.5) 6.9 (6.8-7.1) 

2011 3883 567285 6.8 (6.6-7.1) 3863 621581 6.2 (6.0-6.4) 7746 1188866 6.5 (6.4-6.7) 7.1 (7.0-7.3) 

2012 3993 552268 7.2 (7.0-7.5) 3729 605387 6.2 (6.0-6.4) 7722 1157655 6.7 (6.5-6.8) 7.3 (7.1-7.4) 

2013 3527 500136 7.1 (6.8-7.3) 3173 548307 5.8 (5.6-6.0) 6700 1048443 6.4 (6.2-6.5) 6.9 (6.8-7.1) 

Total 45910 6984219 6.6 (6.5-6.6) 45797 7707988 5.9 (5.9-6.0) 91707 14692207 6.2 (6.2-6.3) 6.7 (6.7-6.8) 

AF: incident atrial fibrillation; PY: person-years; *Standardised to age and gender distribution of UK population 
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