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ABSTRACT
Objective: To describe National Health Service (NHS)
resource use and pharmacological management of
atrial fibrillation (AF) in routine UK primary care.
Design: Multicentre retrospective study.
Setting: Seven primary care practices in England,
one in Wales.
Patients: Patients with AF were identified and
approached for consent. Data were collected on the
first 12 weeks post-diagnosis (‘initiation’) and, for
established patients, up to the most recent 3 years of
management (‘maintenance’).
Results: Data collected on 825 patients with AF, 56%
men. Mean age (at diagnosis) 70.5 years. Mean 2.4
(SD 2.2) visits to primary care per patient during the
initiation phase; 1.5 (SD 1.8) per patient-year during
the maintenance phase. Mean 0.4 (SD 0.6) inpatient
admissions for AF per patient during the initiation
phase and 0.1 (SD 0.3) per patient-year during the
maintenance phase. The mean length of hospital stay
per admitted patient was 5.6 days during initiation and
6.4 days per patient-year during maintenance. During
the initiation phase, 46.1% (143/310) patients received
a β-blocker and 97 (31.3%) received no rate/rhythm
control. Only 234 (75.5%) patients received
thromboprophylaxis in the 12 weeks postdiagnosis and
674 (87.7%) in the maintenance phase. 440 (57.2%)
patients were deemed to be at high risk of stroke at the
end of the maintenance phase; 55% (242/440) of
these were receiving appropriate anticoagulation
therapy.
Conclusions: The results suggest that there are
opportunities for optimisation of treatment and there is
significant NHS resource associated with AF
management, the details of which are invaluable for
future healthcare planning and policy development in
this area.
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INTRODUCTION
Atrial ﬁbrillation (AF) is a common arrhythmia, with an estimated UK prevalence of 8%
in the over 75s.1 This has increased in recent
decades2 and is predicted to increase further,
partly due to the growing elderly population.3
The main goal of treatment for AF is
stroke prevention4; the annual risk of stroke

Strengths and limitations of this study
▪ The primary strength of this study is that it
describes ‘real world’ UK clinical practice in
primary care management of atrial fibrillation
including healthcare resource use, management
pathway and pattern of treatments.
▪ A limitation of the study is that the actual sample
size achieved was lower for the initiation group
but higher for the maintenance group as the
study relied on retrospective methodology with
patient consent for researchers to access these
records.
▪ Resource use may be underestimated due to the
exclusion of deceased patients or those unable
to provide consent as the terms of the Research
Ethics Committee approval did not extend to collection of data on these groups of patients.

is 5–6 times greater in patients with AF than
in people with a normal heart rhythm.5
Individual risk depends on additional risk
factors such as age, diabetes, hypertension,
vascular disease and previous thromboembolism or ischaemic stroke. In 2006, the
National Institute for Health and Care
Excellence (NICE) recommended warfarin
for stroke prevention in patients with AF with
moderate or severe risk, and antiplatelets for
those with no additional risk factors.6
Reinforcing this, the Quality and Outcomes
Framework (QOF) criteria for stroke prevention in patients with AF7 now include two
indicators relating to the appropriate prescribing of antithrombotics according to the
CHADS2 stroke risk-scoring tool.8
Improvement of cardiac function is also an
important treatment goal with two general
approaches: ‘rate control’, allowing the
patient to remain in AF but controlling the
ventricular response with either atrioventricular (AV) nodal blocking agents or AV junction ablation, and ‘rhythm control’, using
antiarrhythmic medications or ablation.
Overall, AF management represents a signiﬁcant and potentially increasing burden to

Kassianos G, Arden C, Hogan S, et al. BMJ Open 2013;3:e003004. doi:10.1136/bmjopen-2013-003004

1

BMJ Open: first published as 10.1136/bmjopen-2013-003004 on 22 November 2013. Downloaded from http://bmjopen.bmj.com/ on January 8, 2023 by guest. Protected by copyright.

Open Access

healthcare providers. The Euro Heart Survey described
the management of AF across 35 European countries in
2003–2004, in terms of diagnostic tests, interventions
and drugs.9 Recently, the RecordAF Study,10 RealiseAF,11
EHPA12 and GARFIELD13 Registries have provided
further insights into the management of AF in normal
clinical practice. These multinational registries are valuable but include a variety of models of healthcare provision across Europe.
A longitudinal understanding of the resource burden
and treatment pathways speciﬁc to the management of
AF in particular health systems is needed to inform
future healthcare planning and policy development in
this area. The primary objective of this observational,
retrospective detailed case note review study was therefore to describe the use of primary and secondary care
UK National Health Service (NHS) resources associated
with the management of adult patients with AF.
Secondary objectives were to describe the management
pathway of patients with AF during a 3-year period from
diagnosis and to describe the pattern of treatments
throughout the clinical course.

METHODS
This study was conducted from March to August 2010 by
retrospective review of the clinical records of patients
diagnosed with AF in eight general medical practices in
England (n=7) and Wales (n=1). Sites were purposively
selected to ensure a good geographical spread, a
mixture of urban and rural practices, a sample of practices which manage the anticoagulation of their own
patients and a mixture of practices with and without a
specialist interest in cardiology. Interested sites were
then selected based on the practice list size and the capacity and resources to conduct the study. Brompton,
Hareﬁeld and NHLI Research Ethics Committee (REC)
and local management approval were given to conduct
the study in the participating Primary Care Trusts.
The general practitioner (GP) investigator at each site
identiﬁed candidate patients by searching the electronic
patient records for currently registered patients aged
≥18 years at the date of diagnosis, with a diagnosis of AF
by Read codes14 for AF, AF with ﬂutter, persistent AF,
permanent AF and paroxysmal AF). Patient consent was
sought via post by the GP for access to their records by a
researcher, from all eligible living patients with the
exception of patients who were deemed unable to
provide consent in the practice regardless of which GP
managed their care (so that any potential effect on the
study results of a GPwSI in cardiology was diluted).
Patients who failed to return a signed consent form were
assumed to have declined participation. The researcher
then checked eligibility in the consenting patients
against the remaining inclusion and exclusion criteria.
Patients with secondary AF, those diagnosed <12 weeks
before data collection or those with no diagnosis
date were excluded. A sample size of 1000 patients
2

(500 initiation/maintenance) was chosen to ensure CIs
of ±5% on estimates of proportions, also allowing for a
cluster effect of 1.2 due to the multicentre design, with
an intracluster correlation of 0.35%.
Anonymised-coded data were collected retrospectively
from the primary care clinical records to describe
resource use including AF-related prescribing, primary
and secondary care visits and hospitalisations and demographics. For patients who had been recently diagnosed
(<9 months before data collection), data were collected
on the ﬁrst 12 weeks of management only (‘initiation
phase’). For patients diagnosed more than 3 years
before data collection, data were collected on the most
recent 3 years of management (‘maintenance phase’),
while patients diagnosed 9 months to 3 years before data
collection provided data on both the initiation and
maintenance phases. CHADS2 scores were calculated
retrospectively for all patients at the end of the initiation
phase and maintenance phase, using details from the
clinical records.
Analyses were descriptive in nature using Microsoft
Excel and SPSS according to a preagreed analysis plan.
The main endpoint was NHS resource use, stratiﬁed by
the initiation and maintenance phases of management,
to provide a composite estimate of resource use throughout the treatment pathway. Resource use in the initiation
phase is expressed per patient over the 12 weeks following diagnosis, while in the maintenance phase it is
expressed per patient-year, adjusted pro rata for patients
providing 6–12 months’ data.
Data on drug treatments are expressed as treatments
received at any time during the study and, in the initiation phase, to give a picture of how promptly treatments were started after diagnosis, in addition to the
overall picture. As stroke risk scores were calculated at
two points: end of initiation phase and end of maintenance phase, analysis of antithrombotic prescribing
according to stroke risk is expressed as a proportion of
patients on treatment at these two time points.

RESULTS
Participating sites
Eight general medical practices of 5–10 GPs with a
median patient list size of 13 440 (range 6500–15 500)
participated, with three practices including a GP with a
specialist interest (GPwSI) in the management of AF.
Three centres provide an anticoagulation service to
their own patients (one practice with GPwSI).
There were 1245 patients across all the participating
practices which met the eligibility criteria and all were
approached for consent. Data were collected from all
825 (66.3%) consenting patients. The number of
patients included per practice ranged from 82 to 151.
Data were available on the initiation phase from 310
patients and on the maintenance phase from 769
patients. Two hundred and ﬁfty-four patients provided
data on both phases.
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Patient characteristics
There were 462 male patients (56%), and the mean
patient age at diagnosis was 70.5 years (range 22.4–95.7).
The mean age at diagnosis was 68.3 years in men (SD
11.1, 95% CI 67.3 to 69.3) and 73.4 years in women (SD
10.4, CI 72.2 to 74.4).
At the time of data collection, 363 (44%) patients had
a current diagnosis of permanent AF (ie, an ongoing
long-term episode), 299 (36.2%) paroxysmal AF (ie,
recurrent episodes that self-terminate in <7 days), 55
(6.7%) persistent AF (ie, recurrent episodes lasting
>7 days) and 46 (5.6%) patients ﬁrst-detected AF (ie,
only one diagnosed episode). Fourteen (1.7%) patients
had a record of two types of AF and 48 (5.8%) patients
had no record of AF type.
Seven hundred and twenty-six patients (88%) had one
or more relevant comorbidities; these included hypertension (n=472, 57.2%), dyslipidaemia (n=206, 25%),
coronary artery disease (n=180, 21.8%), stroke/transient
ischaemic attack (n=140, 17%), congestive heart disease
(n=131, 15.9%), structural heart disease (n=123, 14.9%),
diabetes (n=111, 13.5%), obesity (body mass index >30;
n=106, 12.8%) and respiratory disease (n=106, 12.8%).
Ninety-nine (12%) patients had no recorded relevant
comorbidity, 245 (29.7%) patients had one comorbidity,
252 (30.5%) had two comorbidities and 229 (27.8%)
had >2 comorbidities.

Resource use
Visits made by patients to NHS healthcare providers for
AF are summarised in table 1.

GP visits
In the initiation phase, 253 (82%) patients visited the GP
practice at least once and 613 (80%) did so in the maintenance phase. There were a mean of 2.4 (SD 2.2)
primary care visits per patient during the initiation phase
and 1.5 (SD 1.8) visits per patient-year in the maintenance phase. Two hundred and ﬁfty (81%) patients visited
a GP in the initiation phase and 45 (15%) visited a nurse.
In the maintenance phase, 581 (76%) patients visited a
GP and 173 (22%) visited a nurse.
Hospital visits and admissions
At least one hospital visit was made by 196 (63%)
patients in the initiation phase (mean 1.1 (SD 1.2) visits
per patient) and 427 (56%) patients in the maintenance
phase (mean 0.8 (SD 1.0) visits per patient-year).
Outpatient clinic visits were made by 176 (57%)
patients in the initiation phase (mean 0.8 (SD 0.9) per
patient) and 384 (50%) in the maintenance phase
(mean 0.6 (SD 0.9) per patient-year).
The mean length of hospital stay for all patients in the
study was 2.2 (SD 6.1) days per patient during the initiation phase and 0.6 (SD 2.2) days per patient per year
during the maintenance period.
For those patients admitted, the mean length of stay
was 5.6 (SD 7.8) days in the initiation phase and 6.4 (SD
9.6) days in the maintenance phase.
Cardiovascular drug treatments for AF
Table 2 shows the distribution of cardiovascular drugs
prescribed for rate/rhythm control in AF. Ninety-seven
(31.3%) patients in the initiation phase and 154/769

Table 1 Resource use: healthcare visits for atrial fibrillation

Visit type
Primary care visits
Patients with any primary care visit*
GP visits
GP nurse visits
Secondary care visits
Patients with any secondary care visit*
Outpatient clinic
Day care unit
Emergency department visit
Other secondary care visit
Inpatient admissions
Mean (SD) length of hospital stay
(days)—patients admitted
Mean (SD) length of hospital stay
(days)—all patients

Initiation phase (n=310)
N (%) of
Mean number of visits
patients
per patient (SD)

Maintenance phase (n=769)
N (%) of
Mean number of visits
patients
per patient-year (SD)

253 (82%)
250 (81%)
45 (15%)

613 (80%)
581 (76%)
173 (22%)

196 (63%)
176 (57%)
12 (4%)
26 (8%)
3 (<1%)†
101 (33%)
5.6 (7.8) days,

2.4 (2.2)
2.3 (2.1)
0.2 (0.5)

1.5 (1.8)
1.4 (1.7)
0.2 (0.3)

1.1 (1.2)
0.8 (0.9)
0.0 (0.2)
0.1 (0.5)
0.0 (0.1)
0.4 (0.7)
initiation period (n=101)

427 (56%)
0.8 (1.0)
384 (50%)
0.6 (0.9)
52 (7%)
0.0 (0.2)
82 (11%)
0.0 (0.2)
2 (<1%)‡
0.0 (0.0)
139 (18%)
0.1 (0.3)
6.4 (9.6) days per patient-year (n=139)

2.2 (6.1) days, initiation period (n=310)

0.6 (2.2) days per patient-year (n=769)

*Note: this is not a total of the different types of visit shown below—visit types are not mutually exclusive; patients may have made more than
one type of visit.
†‘Other’ (not specified) ×2, psychiatry home visit ×1.
‡‘Other’ (not specified) ×1, HF nurse visit ×1.
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Table 2 Rate/rhythm control for atrial fibrillation and antithrombotic medication during the initiation phase and maintenance
phase

Rate/rhythm control treatment
β-blocker
Sotalol*
Class 1c antiarrhythmic agent
Amiodarone
Rate-limiting calcium antagonist
Digoxin
No rate/rhythm medication
Antithrombotic medication
Antiplatelet
Anticoagulant
Both antiplatelet and anticoagulant
Any antiplatelet and/or anticoagulant
No antithrombotic medication

Initiation (n=310)
Number of patients

Per cent

Maintenance (n=769)
Number of patients

Per cent

143
9
5
15
22
68
97

46.1
2.9
1.6
4.8
7.1
21.9
31.3

369
45
31
63
78
267
154

48.0
5.9
4.0
8.2
10.1
34.7
20.0

124
145
34
234
76

40.0
46.8
11.0
75.5
24.5

268
484
78
674
95

34.9
62.9
10.1
87.7
12.4

Totals of rows do not add up to the number of patients as patients may have received a combination and/or sequence of two or more
treatments, that is, treatments are not mutually exclusive.
*Sotalol is a β-blocker with additional antiarrhythmic properties and so is shown separately from other β-blockers.

(20%) patients during the maintenance phase did not
receive any rate or rhythm control medication.
When patients started digoxin during the study (n=85),
in 43 (50.6%) cases, they did not receive a concomitant
β-blocker or rate-limiting calcium-antagonist (RLCA) at
the start of digoxin or within 28 days following.
In the initiation phase, 234 (75.5%) patients received
anticoagulant and/or antiplatelet thromboprophylaxis,
as did 674 (87.7%) patients in the maintenance phase.
There were 157 (50.6%) patients with high stroke risk
(CHADS2 score ≥2) at the end of the initiation phase,
and 440 (57.2%) patients at the end of the maintenance
phase. Figure 1A,B shows the thromboprophylaxis prescribed according to stroke risk. One hundred and
ninety-eight (63.9%) patients with moderate or high
stroke risk at the end of the initiation phase and 592
(77%) patients at the end of the maintenance phase
were receiving thromboprophylaxis.
Thirty-four patients (11%) at 12 weeks after diagnosis
and 78 (10.1%) patients at the end of the maintenance
phase were receiving an antiplatelet and an anticoagulant agent.

DISCUSSION
Study patients
In the 825 study patients, the mean age at diagnosis was
lower for men (mean 68.3 years) than for women
(mean 73.4 years), which is consistent with other
research.15
In the Euro Heart survey9 and RealiseAF study,11 diagnosis of AF was distributed 28% and 25% paroxysmal,
22% and 22% persistent and 29% and 46% permanent
AF, respectively. In our study, more patients had diagnoses of paroxysmal (36%) and fewer of persistent AF
4

(7%), similar to the EPHA registry (38% paroxysmal
and 10% persistent AF).12 This may reﬂect the challenges in classifying or coding AF diagnosis, which has
clinical signiﬁcance as different treatment strategies are
recommended for the various types of AF.4 6 Strategies
are needed to ensure that diagnosis and coding are
both accurate and standardised, to support appropriate
patient management.
Our cohort of patients had lower rates of common
comorbidities than was previously observed: for
example, hypertension 57%, 68% and 72%; dyslipidaemia 25%, 42% and 39%; coronary artery disease 22%,
18% and 19%; congestive heart disease 16%, 26% and
21% and diabetes 14%, 16% and 22% from this study
and the RECORDAF10 and GARFIELD13 multinational
registries, respectively. One possible explanation could
be intercountry variability as these registries contain a
relatively small proportion of patients from the UK.
However, it is more likely that our cohort underrepresents comorbidities compared with the general
population with AF in the UK, as deceased patients and
those unable to provide consent were not included for
ethical reasons. These patients are perhaps more likely
to be those with more comorbidities.
Resource use
As expected, most patients visited their GP at some point:
82% during the initiation phase and 80% in the maintenance phase. The primary care visit rates in this study were
similar to the consultation rate seen in the Euro Heart
survey (two consultations/year).9 Primary care visits were
most often with a GP rather than a nurse, suggesting
either that medical input is required, or there is no
formal AF nurse-led service yet or most nurses are not
prescribers. With appropriate training where necessary
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Figure 1 (A) Stroke prevention prescribed by CHADS2 score at the end of the initiation phase. (B) Stroke prevention prescribed
by CHADS2 score at the end of the maintenance phase.

and with monitoring of patients’ outcomes, increasing
the involvement of practice nurses in managing patients
in the maintenance phase could improve the efﬁciency
of primary care management of AF.
Most patients had hospital visits ( predominately outpatient clinic visits) in the initiation phase (63%) and
maintenance phase (56%). A third of patients had an
inpatient admission in the initiation phase and although
in some cases this may be accounted for by diagnosis of
AF during an admission for a different primary reason,
one in six (18%) patients were admitted to hospital for
AF during the maintenance phase, similar to the EPHA
registry (18.4% hospitalised in the previous year).12 With
mean lengths of stay of 5.6 and 6.4 days (initiation and
maintenance phases, respectively) for those who were
admitted, hospital care clearly represents a considerable
resource burden. With the advent of GP commissioning,
there may be scope for discussion with secondary care

providers about the potential efﬁciencies to reduce the
length of stay and appropriate ways for GPs to safely
reduce avoidable hospital admissions for patients with AF.
Management pathways
Strategies for optimising cardiac function in AF are
complex, with a number of treatment algorithms for the
various types of AF available.4 6 β-Blockers are recommended ﬁrst line for cardiac control for all types of AF,6
but our results suggest that β-blocker use is low and
lower than previously observed from the RecordAF and
RealiseAF studies,10 11 both during the ﬁrst 12 weeks following diagnosis (46.1%) and throughout maintenance
(48% vs 68%11 and 61%10). This apparent underuse of
β-blockers may reﬂect poor tolerability and/or relative
contraindications to their use, but this was not explored
in this study, a limitation which should be addressed in
any subsequent research or quality improvement work.
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The proportion of patients prescribed an RLCA (7.1%
and 10.1% patients in the initiation and maintenance
phases, respectively) was not inconsistent with the
RealiseAF (13.8%) and RecordAF (9.7%) studies10 11 As
RLCAs may be used instead of β-blockers for patients
needing cardiac rate control, the results suggest that
there is an opportunity to optimise treatment.
One-third (34.7%) of patients received digoxin during
the maintenance phase and a ﬁfth (21.9%) in the initiation phase, indicating that in practice digoxin is a treatment of choice. Only half (50.6%) of the 85 patients
who started digoxin during the study received a concomitant β-blocker or RLCA when starting digoxin treatment, as NICE recommends.6 While some digoxin
monotherapy may be sufﬁcient in sedentary patients or
as an alternative to β-blockers/RLCA, where these ﬁrstline agents are not tolerated, it may also be a legacy of
pre-NICE use of digoxin monotherapy ﬁrst line for AF.
Almost a third (31.3%) of all patients during the initiation phase and 20% of patients during the maintenance phase did not receive any rate/rhythm control
treatment, more than in the RealiseAF study (5.1%),
although RealiseAF was a cross-sectional study. Although
the reasons for this were not recorded, patient refusal
and contraindications such as bradycardia and hypotension may account for a proportion. In some patients, the
physician may have felt that rate/rhythm control was not
warranted due to the asymptomatic nature of the AF.
Reasons for prescribing are rarely documented in
medical records, while reasons for not prescribing are
even more rarely documented. Lack of insight into
reasons for withholding rate/rhythm control is a limitation of the retrospective design of this study. A prospective quality improvement project in this area would not
only provide an opportunity to clinicians to document
such reasons but also, by focusing attention on the
subject, possibly contribute to an improvement in
evidence-based management of AF for the direct beneﬁt
of patients.

Stroke prevention
Although NICE recommends that antithrombotic
therapy should be started with minimal delay in newly
diagnosed AF,6 one quarter (24.5%) of patients did not
receive any antithrombotic therapy in the initiation
phase. This apparent underuse of thromboprophylaxis
was also seen to a lesser degree in patients in the maintenance phase; 12.4% of patients did not receive any
antithrombotic therapy during this period. This is more
than in the EHPA study (5.6%).12 Underprescribing of
antithrombotics was more prevalent than overuse: only
11% of patients in the initiation phase and 10.1% in the
maintenance phase were receiving an antiplatelet and
an anticoagulant. Nevertheless, this does need to be
addressed as coprescription of an antiplatelet and warfarin increases the risk of bleeding for no additional
stroke rate reduction.16 17
6

Stroke prevention according to stroke risk
When the CHADS2 score was calculated, approximately
half of all patients were at high risk of stroke (ie,
CHADS2 score ≥2; 50.6% at the end of the initiation
phase, 57.2% at the end of the maintenance phase).
Over half of the patients at high risk of stroke at the end
of the maintenance phase, (55%) were receiving anticoagulation therapy as recommended, but a quarter
(23.9%) were receiving antiplatelet therapy and 11%
were not receiving any thromboprophylaxis. This apparent underprescribing of anticoagulation in patients at
high risk of stroke may be partly explained by warfarinrelated factors, including intolerance, history of bleeding
episodes and/or patient preference. However, this observation warrants further action, as warfarin is signiﬁcantly
more effective than aspirin for stroke prevention.18–21
These results are similar to the observations from a
survey in 583 UK practices in which 53% of patients
were receiving anticoagulants in 2010.22
Over half of the patients (57.7%, initiation phase;
55.3%, maintenance phase) with low stroke risk (ie,
CHADS2 score=0) were appropriately prescribed aspirin
or no antithrombotic therapy, as was recommended
during the study observational period,6 although
recently it is acknowledged that ‘no antithrombotic
therapy’, rather than aspirin, should be the default for
patients with a low risk of stroke and absence of risk
factors.23 However, 28.8% of patients at low risk in the
initiation phase and 35.9% in the maintenance phase
were prescribed an anticoagulant. In the absence of any
other reason for anticoagulation, this may be putting
these patients at unnecessarily increased bleeding risk
and burden of monitoring. The management of AF and
stroke prophylaxis has been identiﬁed as areas for
improvement within the NHS. The introduction of the
CHADS2 score into the NHS Quality Outcomes
Framework,7 the publication of the NHS Improvement
document,24 supporting the commissioning of AF services and the NICE guidance on the new oral anticoagulant dabigatran25 will all be important in ensuring that
patients’ stroke risk is reviewed and appropriate antithrombotics prescribed.
The primary strength of this study is that it describes
recent ‘real world’ UK clinical practice in primary care
management of AF. It has limitations, however: the retrospective methodology relies on the quality and completeness of clinical records. It also assumes that the
results for those patients providing consent are representative of all patients with AF at the practices, as the characteristics for non-consenting patients were not collected
to allow assessment of whether consenting and nonconsenting patients differed in any important respects.
Although the sample was a majority (66%) of all eligible
patients overall, the sample size achieved was lower than
expected for the initiation group but higher for the
maintenance group and is unexplained.
The study was not conducted using precollected anonymised data from large databases of coded GP records
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data because detailed data were needed from free-text
ﬁelds in patients’ clinical case notes in order to understand the reasoning for clinical decisions. The required
linked and detailed data were not available via large
database sources at the time the study was conducted,
although studies of AF using these less detailed data
have been conducted recently.26 These sources have
been developed to include linkage between primary and
secondary care datasets and precollected, anonymised
data, not requiring individual patient consent for its use
in research database studies, but allowing the inclusion
of data on deceased patients or those with end-stage terminal illness. The terms of the REC approval for our
study did not allow the inclusion of data from such
patients, so the resource use we describe may be an
underestimate due to the exclusion of these potentially
resource-intensive patients. This assumption is supported
by the lower prevalence of comorbidities in our sample,
compared with previous observational samples of
patients with AF, since the comorbidities themselves are
likely to be signiﬁcant predictors of healthcare resource
use independently of the AF.
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CONCLUSION
This study shows that the management of AF in UK
primary care involves considerable healthcare resource
use, mainly from referrals and admissions to hospital. As
the burden of AF is likely to increase, further work is
needed to identify potential efﬁciencies and inform
healthcare planning and policy development in this
area.
The results suggest that some GPs may have difﬁculty
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