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ABSTRACT
Objective There is a substantial incidence of stroke 
in patients with atrial fibrillation (AF) not receiving 
anticoagulation. The reasons for not receiving 
anticoagulation are generally attributed to clinician’s 
choice, however, a proportion of AF patients refuse 
anticoagulation. The aim of our study was to investigate 
factors associated with patient refusal of anticoagulation 
and the clinical outcomes in these patients.
Methods Our study population comprised patients in the 
Global Anticoagulant Registry in the FIELD (GARFIELD- 
AF) registry with CHA

2DS2- VASc≥2. A logistic regression 
was developed with predictors of patient anticoagulation 
refusal identified by least absolute shrinkage and selection 
operator methodology. Patient demographics, medical and 
cardiovascular history, lifestyle factors, vital signs (body 
mass index, pulse, systolic and diastolic blood pressure), 
type of AF and care setting at diagnosis were considered 
as potential predictors. We also investigated 2- year 
outcomes of non- haemorrhagic stroke/systemic embolism 
(SE), major bleeding and all- cause mortality in patients 
who refused versus patients who received and patients 
who did not receive anticoagulation for other reasons.
Results Out of 43 154 AF patients, who were at high risk 
of stroke, 13 283 (30.8%) did not receive anticoagulation 
at baseline. The reason for not receiving anticoagulation 
was unavailable for 38.7% (5146/13 283); of the patients 
with a known reason for not receiving anticoagulation, 
12.5% (1014/8137) refused anticoagulation. Diagnosis 
in primary care/general practitioner, Asian ethnicity and 
presence of vascular disease were strongly associated 
with a higher risk of patient refusal of anticoagulation. 
Patient refusal of anticoagulation was associated with a 
higher risk of non- haemorrhagic stroke/SE (adjusted HR 
(aHR) 1.16 (95% CI 0.77 to 1.76)) but lower all- cause 
mortality (aHR 0.59 (95% CI 0.43 to 0.80)) compared with 
patients who received anticoagulation. The GARFIELD- AF 
mortality score corroborated this result.
Conclusion The data suggest patient refusal of 
anticoagulation is a missed opportunity to prevent AF- 
related stroke. Further research is required to understand 
the patient profile and mortality outcome of patients who 
refuse anticoagulation.

INTRODUCTION
Reducing the risk of an atrial fibrillation 
(AF)- related stroke is central to the manage-
ment of AF and guidelines recommend 
anticoagulation in patients at risk of AF- re-
lated stroke.1 2 There have been significant 
advances in the past decade in the preven-
tion of AF- related stroke and patients with 
AF are now more often receiving guideline- 
recommended therapy.3 Nevertheless, there 
remains a treatment gap of up to 25%–35% 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ A total of 25%–35% of patients with atrial fibrillation 
(AF) at high risk of stroke do not receive guideline- 
recommended anticoagulation to reduce the risk 
of AF- related stroke. This is largely attributed to 
clinician’s choice; however, a proportion of these 
patients refuse anticoagulation.

 ⇒ Little is known about factors associated with patient 
refusal of anticoagulation and clinical outcomes in 
these patients.

WHAT THIS STUDY ADDS
 ⇒ The strongest determinant of patient refusal was 
the clinician speciality at diagnosis. Patients diag-
nosed with AF at a primary care facility had a higher 
likelihood of refusing anticoagulants than patients 
diagnosed at a cardiology clinic.

 ⇒ Patient refusal of anticoagulation was associated 
with a higher risk of non- haemorrhagic stroke/sys-
temic embolism, but lower all- cause mortality com-
pared with patients who received anticoagulation.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Understanding the reasons patients refuse antico-
agulation may inform shared decision- making and 
improve uptake of anticoagulation.

 ⇒ The findings regarding all- cause mortality warrants 
further investigation.
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of high- risk patients not receiving anticoagulation, with 
large variations across countries.3

There is a substantial incidence of stroke and mortality 
in patients with AF at risk of AF- related stroke who do not 
receive anticoagulation.4 5 At least 20% of all ischaemic 
strokes occur in patients with AF not receiving antico-
agulation.6 7 In the Global Anticoagulant Registry in the 
FIELD (GARFIELD- AF) registry, anticoagulation treat-
ment compared with no anticoagulation treatment was 
associated with decreased all- cause mortality and non- 
haemorrhagic stroke/systemic embolism (SE) among 
patients with a CHA2DS2VASc score of ≥2.8 In the UK, 
26% of AF- related strokes among patients not receiving 
anticoagulation in 2017 and 2018 were fatal.9

The reasons why patients with AF do not receive 
guideline- recommended anticoagulation therapy has 
been largely attributed to a decision made by the patients’ 
physician.10 The reasons that clinicians may decide not 
to prescribe anticoagulation include contraindications 
to anticoagulant policy, perceived low risk of stroke, risk 
of falls, bleeding risk, concomitant antiplatelet (AP) 
therapy and previous bleeding event.10 Patient refusal of 
anticoagulation is a factor in the AF treatment gap that 
is less acknowledged in the literature. In practice, there 
is a cohort of patients who refuse anticoagulation when 
recommended by the treating clinician.

Factors affecting patient refusal of anticoagulation and 
the impact of outcomes is not well understood, in part 
because these data are not usually collected or reported 
in clinical studies. Observational studies in AF in the 
past decade have primarily centred around treatment 
patterns, outcomes and the burden of AF, and where 
treatments decisions have been investigated the focus has 
been on clinical/clinician- related factors.

Using data from the GARFIELD- AF registry, this paper 
investigates the factors associated with patient refusal of 
anticoagulation and the clinical outcomes of patients 
who refused anticoagulation versus patients who received 
anticoagulation and patients who did not receive antico-
agulation for other reasons.

METHODS
Study design
The GARFIELD- AF is an international prospective obser-
vational study of patients ≥18 years with newly diagnosed 
AF and ≥1 investigator determined risk factor for stroke.11 
Participants were consecutively enrolled in ≥1000 centres 
in 35 countries and followed for a minimum of 2 years. 
Newly diagnosed AF was defined as diagnosis of non- 
valvular AF up to 6 weeks prior to entry into the registry.

Data sources
Data collected at baseline comprised demographics, 
body mass index (BMI), type of AF, care setting of diag-
nosis, treatment strategy initiated at diagnosis, reason for 
treatment decision (including the reason not to treat) 
and medical history.

Stroke risk was calculated retrospectively using 
CHA2DS2- VASc score- based variables: heart failure, hyper-
tension, age ≥75 years and 65–74 years, diabetes mellitus, 
prior stroke, transient ischaemic attack or thromboem-
bolism, left ventricular ejection fraction <40%, vascular 
disease and female gender. HAS- BLED scores were calcu-
lated retrospectively using the variables hypertension, 
abnormal renal/liver function, stroke, bleeding history, 
medication usage predisposing to bleeding (aspirin, 
clopidogrel, nonsteroidal anti- inflammatory drugs) age 
>65 and heavy alcohol use.

Statistical analysis
Patients not receiving anticoagulation were divided into 
patients who refused anticoagulation and patients not 
taking anticoagulants for other reasons. Patient baseline 
characteristics are described by patients who received 
anticoagulation, patients who refused anticoagulation 
and patients who did not receive anticoagulation for 
other reasons. Continuous variables are expressed as 
median, first and third quartile (Q1; Q3). Categorical 
variables are expressed as frequencies and percentages.

Time at risk was censored at study end (ie, 2 years), 
lost to follow- up or occurrence of the event of interest, 
whichever came first. Given the low proportion of treat-
ment discontinuation and lost to follow- up, we did not 
truncate at earlier time points. Crude all- cause mortality 
rate is reported as 1−Kaplan- Meier rate. For cardiovas-
cular (CV) and non- CV death, we calculated cumulative 
incidence functions considering death from other causes 
as a competing event. For non- haemorrhagic stroke/SE 
and major bleeding outcomes, we calculated cumulative 
incidence functions considering death from any cause 
as a competing event. The cause of death distribution is 
reported as the frequency and proportion among people 
who died by baseline treatment (online supplemental 
table S1).

For the identification of predictors for oral anticoagu-
lant (OAC) refusal, a prediction modelling approach has 
been adopted. More specifically, two logistic regression 
models were developed using least absolute shrinkage 
and selection operator methodology. The list of poten-
tial predictors includes a wide range a demographics and 
medical history information and is reported in online 
supplemental table S2. The first (model 1) included the 
following information as potential predictors: demo-
graphics (sex, age, ethnicity), medical and CV history, 
lifestyle factors (smoking and alcohol consumption), 
vital signs (BMI, pulse, systolic (SBP) and diastolic blood 
pressure (DBP)), type of AF and care setting specialty/
location at diagnosis. The second (model 2) added the 
country of enrolment as a potential covariate (online 
supplemental table S3). All continuous covariates were 
tested for linearity and appropriate transformations were 
applied as needed. The performance of the developed 
models was evaluated though the use of c- index with 
95% CI for a measure of discrimination. Calibration 
curves were used to show how well the predicted values 
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were calibrated to the observed proportions (online 
supplemental figure S1).

For the comparison of clinical outcomes between 
patients who received OAC, who refused OAC and who 
did not receive OAC for other reasons, a casual inference 
methodology has been applied. More specifically, we 
analysed 2- year outcomes of non- haemorrhagic stroke/
SE, major bleeding and all- cause mortality in patients at 
high risk of stroke, defined a CHA2DS2- VASc score ≥2, 
excluding female as a factor. Association estimates were 
obtained through a Cox proportional hazards model 
using a propensity method of overlap weighting to balance 
covariates in the population.12 This applied method over-
laps weights and optimises the efficiency of comparisons 
by defining the population with the most overlap in the 
covariates between treatment groups. This scheme elim-
inates the potential for outlier weights by avoiding a 
weight based on a ratio calculation using values bounded 
by 0 and 1. Thus, when using overlap weights, many of the 
concerns regarding the assessment and the trimming of 

the weights are eliminated. Online supplemental figure 
S2 reports the absolute standardised differences of the 
variables included in the weighting scheme and online 
supplemental figure S3 shows the estimated propensity 
of refusing OAC. To account for the nested structure of 
our dataset, our calculation of propensity score through 
logistic regression included country of enrolment. We 
also made use of a robust sandwich variance estimator 
to account for the correlation induced in the data by the 
weighting of country information.

Only complete cases were presented in descriptive 
tables. Multiple imputation by fully conditional specifi-
cation was applied.13 SEs were obtained by combining 
estimates across five imputed datasets. The missingness 
proportion for the baseline variables is reported in the 
supplementary material (online supplemental table S4). 
The study population of this analysis has a relatively low 
proportion (<3%) of missing data for most baseline char-
acteristics, with the exception of lifestyle information (ie, 
smoking and alcohol use; 8 and 14%, respectively) and 

Figure 1 Flow chart for the selection of the study population The flow chart depicts the total cohort of patients in the 
GARFIELD- AF registry from which exclusion criteria were administered to arrive at final patient population for analysis. The 
green, blue and orange boxes indicate the patients that were considered for the analysis. GARFIELD- AF, Global Anticoagulant 
Registry in the FIELD- Atrial Fibrillation; OAC, oral anticoagulant.
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Table 1 Baseline characteristics by baseline anticoagulation and reason anticoagulation was not used

Baseline characteristic
Patients on OAC 
(N=29 871)

Patients not on OAC

Patient refusal to take 
AC (N=1014)

Other reason for not taking 
AC (N=7123)

Sex, n (%)

Male 15 089 (50.5) 524 (51.7) 3409 (47.9)

Female 14 782 (49.5) 490 (48.3) 3714 (52.1)

Age, median (Q1; Q3), years 73.0 (67.0; 79.0) 72.0 (65.0; 78.0) 72.0 (65.0; 80.0)

Ethnicity, n (%)

Caucasian 20 115 (69.0) 608 (60.4) 3659 (52.3)

Hispanic/Latino 1945 (6.7) 40 (4.0) 574 (8.2)

Asian 6530 (22.4) 342 (34.0) 2641 (37.8)

Afro- Caribbean/mixed/other 566 (1.9) 17 (1.7) 117 (1.7)

Body mass index, median (Q1; Q3), kg/m² 27.2 (24.2; 31.2) 27.0 (23.9; 30.5) 26.1 (23.3; 29.7)

Systolic blood pressure, median (Q1; Q3), mm Hg 133.0 (120.0; 146.0) 135.0 (120.0; 145.0) 132.0 (120.0; 145.0)

Diastolic blood pressure, median (Q1; Q3), mm Hg 80.0 (70.0; 89.0) 80.0 (70.0; 86.0) 80.0 (70.0; 86.0)

Pulse, median (Q1; Q3), bpm 85.0 (71.0; 106.0) 78.0 (68.0; 94.0) 80.0 (70.0; 100.0)

Type of atrial fibrillation, n (%)

Permanent 4453 (14.9) 165 (16.3) 759 (10.7)

Persistent 4995 (16.7) 92 (9.1) 804 (11.3)

Paroxysmal 7681 (25.7) 355 (35.0) 2294 (32.2)

New onset (unclassified) 12 742 (42.7) 402 (39.6) 3266 (45.9)

Care setting specialty at diagnosis, n (%)

Internal medicine/neurology/geriatrics 6136 (20.5) 181 (17.9) 1507 (21.2)

Cardiology 19 556 (65.5) 613 (60.5) 4520 (63.5)

Primary care/general practice 4179 (14.0) 220 (21.7) 1096 (15.4)

Care setting location at diagnosis, n (%)

Hospital 16 509 (55.3) 625 (61.6) 4326 (60.7)

Office/AC clinic/thrombosis centre 10 062 (33.7) 329 (32.4) 2094 (29.4)

Emergency room 3300 (11.0) 60 (5.9) 703 (9.9)

Medical history, n (%)

Heart failure 7451 (24.9) 277 (27.3) 1664 (23.4)

Vascular disease* 4800 (16.1) 178 (17.7) 1358 (19.2)

Prior/current MI 3745 (12.6) 153 (15.1) 1111 (15.8)

Carotid occlusive disease 1046 (3.5) 38 (3.8) 200 (2.8)

CABG 1136 (3.8) 31 (3.1) 212 (3.0)

Stenting 2200 (7.4) 68 (6.7) 629 (8.9)

VTE 950 (3.2) 10 (1.0) 122 (1.7)

Prior stroke/TIA/SE 4178 (14.0) 124 (12.2) 821 (11.5)

Prior bleeding 574 (1.9) 28 (2.8) 446 (6.3)

Hypertension 24 660 (82.6) 836 (82.4) 5624 (79.0)

Hypercholesterolaemia 13 326 (45.8) 425 (43.4) 2793 (40.4)

Diabetes 7825 (26.2) 254 (25.0) 1614 (22.7)

Cirrhosis 135 (0.5) 3 (0.3) 70 (1.0)

Moderate to severe CKD 3605 (13.4) 118 (13.5) 770 (12.7)

Dementia 443 (1.5) 11 (1.1) 212 (3.0)

Hyperthyroidism 515 (1.8) 13 (1.3) 123 (1.8)

Continued
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vital signs (SBP, DBP, heart rate; approximately 6%). All 
analyses were performed using SAS Enterprise Guide 
(V.8.2).

RESULTS
A total of 52 080 participants were recruited to the 
GARFIELD- AF registry from 35 countries between 2010 
and 2016. 82.9% (43 154/52 080) had complete risk 
information and a high risk of stroke (CHA2DS2VASc≥2, 
excluding female sex as a factor); of these 30.8% (13 
283/43 154) did not receive anticoagulation at base-
line. The reason for not receiving anticoagulation was 
unavailable for 38.7% (5146/13 283); of the patients 
with a known reason for not receiving anticoagulation, 
12.5% (1014/8137) refused anticoagulation (figure 1). 
The remaining patients were not taking anticoagulation 
for other reasons—mainly related to physician’s choice 
(87.5%) (online supplemental figure S4).

Patient baseline characteristics
The median (Q1; Q3) age of participants who refused 
anticoagulation and patients who did not receive anti-
coagulation for other reasons were similar, 72.0 (65.0; 
80.0) and 72 (65; 78) years, respectively (table 1). The 
median (Q1; Q3) age of patients who received antico-
agulation was 73.0 (67.0; 79.0). 34% of patients who 
refused anticoagulation were of Asian ethnicity whereas 

Asians comprised 22.4% of patients receiving anticoag-
ulation and 37.8% of patients not receiving anticoag-
ulation for other reasons. Cardiometabolic parameters 
including BMI, SBP and DBP were similar across the 
groups (table 1). The patients across the three groups 
had similar medical history with regard to information 
collected in the registry (table 1).

The median (Q1; Q3) CHA2DS2- VASc score was 3.0 
(3.0; 5.0) in patients who refused anticoagulation and 4.0 
(3.0; 4.0) in patients who received anticoagulation. The 
median (Q1; Q3) HAS- BLED score was 1.0 (1.0; 2.0) in 
both patients who refused anticoagulation and patients 
who received anticoagulation and 2.0 (1.0; 2.0) in 
patients not receiving anticoagulation for other reasons. 
The GARFIELD- AF score for mortality, indicating the 
expected risk of dying within 2 years follow- up, was higher 
in patients on anticoagulation than in patients refusing 
anticoagulation (median GARFIELD- AF mortality score: 
6.6% vs 5.2%, respectively).

Antithrombotic therapy at baseline
Of the patients who received anticoagulants, 59.7% 
received vitamin K antagonist (VKA) and 40.3% received 
non- VKA OAC. 79.4% (805/1014) of patients who 
refused anticoagulation were receiving APs compared 
with 70.3% (5010/7123) in patients not receiving anti-
coagulation for other reasons. Of the patients who 

Baseline characteristic
Patients on OAC 
(N=29 871)

Patients not on OAC

Patient refusal to take 
AC (N=1014)

Other reason for not taking 
AC (N=7123)

Hypothyroidism 2002 (6.8) 51 (5.1) 419 (6.0)

Heavy alcohol consumption, n (%) 432 (1.7) 11 (1.2) 148 (2.4)

Current smoker, n (%) 2358 (8.6) 97 (10.0) 563 (8.5)

AC use, n (%)

NOAC 12 037 (40.3) – –

VKA 17 834 (59.7) – –

Antiplatelet use, n (%) 6733 (22.5) 805 (79.4) 5010 (70.3)

CHA2DS2- VASc score, median (Q1; Q3) 4.0 (3.0; 4.0) 3.0 (3.0; 5.0) 3.0 (2.0; 4.0)

HAS- BLED score, median (Q1; Q3)† 1.0 (1.0; 2.0) 1.0 (1.0; 2.0) 2.0 (1.0; 2.0)

GARFIELD- AF mortality score, median (Q1; Q3)‡ 6.6 (4.0; 11.3) 5.2 (3.1; 8.8) 5.7 (3.1; 11.0)

GARFIELD- AF stroke score, median (Q1; Q3)§ 2.3 (1.7; 3.3) 2.2 (1.6; 3.1) 2.3 (1.6; 3.3)

GARFIELD- AF major bleeding score, median (Q1; 
Q3)¶

1.2 (0.9; 1.7) 1.3 (0.9; 1.8) 1.4 (0.9; 2.0)

Baseline characteristics by baseline anticoagulation and reason anticoagulation was not used.
*Defined as coronary artery disease or peripheral vascular disease.
†The risk factor ‘Labile INRs’ is not included in the HAS- BLED score as it is not collected at baseline. As a result, the maximum HAS- BLED 
score at baseline is 8 points (not 9).
‡Represent the expected probability of death within 2 years follow- up assuming common treatment across groups.
§Represent the expected probability of non- haemorrhagic stroke/SE within 2 years follow- up assuming common treatment across groups.
¶Represent the expected probability of major bleeding within 2 years follow- up assuming common treatment across groups.
AC, anticoagulants; CABG, coronary artery bypass graft ; CKD, chronic kidney disease; MI, Myocardial infarction ; NOAC, non- vitamin K 
anticoagulants; OAC, oral anticoagulants; SE, systemic embolism ; TIA, transient ischaemic attack; VKA, vitamin K antagonist.

Table 1 Continued
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refuse anticoagulants, 635 (62.6%) received aspirin, of 
which 289 (45.5%) were on aspirin before enrolment 
and 346 (54.5%) received aspirin within 1 month of 
enrolment. Out of the 3980 who did not receive anti-
coagulants for other reason, 1562 (39.3%) were on 
aspirin before enrolment and 2418 (60.7%) received 
aspirin within 1 month of enrolment (data not shown). 

Information on the status of other APs was unavailable 
at the time of enrolment.

Factors associated with patient refusal of anticoagulation
The strongest determinant of anticoagulation refusal was 
primary care setting at diagnosis, with patients diagnosed 
in primary care/general practitioner (GP) having a higher 
likelihood of refusing anticoagulation compared with 
patients diagnosed in cardiology (figure 2). Asian ethnicity, 
vascular disease and a history of bleeding were also strong 
determinants of patient refusal of anticoagulation. Patients 
with paroxysmal AF compared with permanent AF were 
more likely to refuse but those with persistent AF were 
less likely. Patients with a history of VTE, higher pulse, 
younger age, more abnormal DBPs (both high and low) 
and patients diagnosed outside of the in- hospital setting 
were least likely to refuse anticoagulation (figure 2).

There were no significant differences in refusal for 
patients with a CHA2DS2VASc=2 compared with patients 
with a score of 3 and patients with a score of ≥4 (table 2). 
Patients with at least one symptom were more likely to 
refuse anticoagulation compared with patients with no 
symptoms.

Figure 2 ORs for components of the OAC refusal model. 1HRs with 95% CIs are based on incremental units of ‘5’. The 
reference is indicated in parenthesis and is marked by the dotted line. The analysis compared patients who were on OAC 
(N=29 871) and patients who refused OAC (N=1014). AC, anticoagulants; GP, general practitioner; OAC, oral anticoagulant; SE, 
systemic embolism; TIA, transient ischaemic attack.

Table 2 Crude OR for OAC refusal by CHA2DS2- VASc 
score and symptoms at diagnosis

CHA2DS2- VASc score OR (95% CI)

CHA2DS2- VASc score=2 1 (ref.)

CHA2DS2- VASc score=3 0.94 (0.79 to 1.12)

CHA2DS2- VASc score≥4 0.89 (0.76 to 1.05)

Symptoms at diagnosis OR (95% CI)

No symptoms 1 (ref.)

At least one symptom 1.21 (1.04 to 1.41)

Crude OR for OAC refusal by CHA2DS2- VASc score and symptoms 
at diagnosis.
OAC, oral anticoagulants
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Geographical variations in patient refusal
There were variations in patient refusal at country level 
with 5 out of the 35 participating countries having a 
refusal rate of ≥3% (online supplemental figure S5) (UK, 
Germany, South Africa, Russia and China). In contrast, 
France and Belgium had the lowest rates of patient 
refusal at ≤0.5%.

Clinical outcomes at 2 years
The crude rates of all- cause mortality, non- haemorrhagic 
stroke/SE and major bleeding within a 2- year follow- up 
in patients who refused anticoagulation were 4.4% (95% 
CI 3.3% to 5.9%), 2.8% (95% CI 1.9% to 4.0%) and 1.2% 
(95% CI 0.7% to 2.1%). Patients who received anticoag-
ulation had a non- haemorrhagic stroke/SE rate of 1.9% 
(95% CI 1.7% to 2.0%). The rates of all- cause mortality 
and major bleeding were higher in patients who received 
anticoagulants when compared with patients who refused 
anticoagulants. Patients not on anticoagulation for reasons 
other than patient refusal had and all- cause mortality rate 
of 10.2% (95% CI 9.5% to 11.0%) and non- haemorrhagic 
stroke/SE rate of 3.0% (95% CI 2.6% to 3.4%) (figure 3).

After adjustment for country, demographic and life-
style factors, clinical measures at diagnosis and medical 
history, patient refusal was associated with non- significant 
higher stroke/SE (adjusted HR, (aHR) 1.16 (95% CI 
0.77 to 1.76) and significantly lower all- cause mortality 
aHR 0.59 (95% CI 0.43 to 0.80) and non- significant lower 
major bleeding (0.68 (95% CI 0.38 to 1.22), compared 
with patients who received anticoagulation (figure 4A). 
Patients not receiving anticoagulation for other reasons 
had higher all- cause mortality and stroke/SE, but lower 

major bleeding compared with patients who received 
anticoagulation (figure 4B).

DISCUSSION
Summary
In this global observational prospective study of patients 
with newly diagnosed AF, the overall rate of patient refusal 
was low (2.3% of patients at high risk of stroke), though 
patient refusal accounted for 12.5% of patients at high 
risk of stroke and not receiving anticoagulation. Diag-
nosis in primary care/GP, Asian ethnicity and presence 
of vascular disease were strongly associated with a higher 
risk of patient refusal of anticoagulation. In our study 
population, patient refusal of anticoagulation was asso-
ciated with a non- significant higher rate stroke/SE but 
a lower all- cause mortality compared with patients who 
received anticoagulation. Patients who did not receive 
anticoagulation for reasons other than patient refusal 
had the worse stroke/SE and mortality outcomes.

Strengths and limitations
The key strength of this study was early inclusion 
of patients, within 6 weeks of diagnosis of AF in the 
GARFIELD- AF study population. This ensured that we 
were capturing disease burden early on by including 
patients who may not survive long after an AF diagnosis.

The main limitation of this study is that the analysis is 
intention to treat, based on therapy initiated at diagnosis, 
and does not account for treatment changes during the 
2- year follow- up. Also, despite having applied appropriate 
propensity score methodology to balance confounding 

Figure 3 Cumulative incidence within 2 years of follow- up baseline anticoagulation status. The green filled circles depict OAC- 
treated patients, orange filled circles depict patients who refused OAC and the blue filled circles depict patients who did not 
receive OACs for other reasons. OAC, oral anticoagulant; SE, systemic embolism.
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factors across groups, we cannot exclude the presence of 
unobserved confounding.

Another potential limitation of this study was the lack of 
data on the patients’ decision for refusal of anticoagulants. 
Sociocultural factors, including personal beliefs, concerns 
of bleeding, especially given the older age of the study 
group could have played a role in their decision to refuse 
anticoagulants therapy.14 Further, cost of care with antico-
agulants especially in the countries where patients more 
often pay out of pocket could have also been a factor for 
refusal.15 Finally, the study did not collect sufficient data on 

history of non- CV disease to ascertain if that contributed to 
their decision to refuse treatment. In addition, there are 
likely to be other unobserved confounders, which could 
have impacted patient’s decision to refuse OAC, that we 
are unable to consider for this study.

Comparison with existing literature
The overall rate of patient refusal in our study is lower 
than previously reported studies. A study on rates of 
anticoagulant use in older Thai adults with non- valvular 

Figure 4 Unadjusted and adjusted HRs of 2- year outcomes (A) patients who refused anticoagulation versus patients who 
received baseline anticoagulation (ref.) and in (B) patients who were not anticoagulated for reasons other than refusal versus 
patients who received baseline anticoagulation (ref.). Purple filled squares depicts unadjusted data and pick filled circles depict 
adjusted data. Adjusted HR was obtained using an overlap- weighted Cox model. Variables included in the weighting scheme 
are: country and cohort enrolment, sex, age, ethnicity, type of AF, care setting specialty and location, congestive heart failure, 
acute coronary syndromes, vascular disease, carotid occlusive disease, prior stroke/TIA/SE, prior bleeding, VTE, hypertension, 
hypercholesterolaemia, diabetes, cirrhosis, moderate to severe CKD, dementia, hyperthyroidism, hypothyroidism, current 
smoking, heavy alcohol consumption, BMI, heart rate, systolic and diastolic blood pressure at diagnosis. AF, atrial fibrillation; 
BMI, body mass index; CKD, chronic kidney disease; SE, systemic embolism; TIA, transient ischaemic attack,; VTE, venous 
thromboembolism.
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AF reported that patient refusal was the reason 21% of 
patients were not anticoagulated.16 A study on patients 
attitudes towards prevention of AF- related stroke and 
bleeding risk in AF found 12% of patients would not 
consider antithrombotic therapy regardless of its’ efficacy 
in preventing AF- related stroke due to being ‘medication 
averse’.17 These differences may be due to geographical 
factors as our study found variations in the rate of patient 
refusal by country and ethnicity.

To our knowledge, this is the first study to investigate 
outcomes in patients who refused anticoagulation. The 
findings of higher stroke/SE in patients who refuse 
anticoagulation is consistent with the evidence on the 
benefits of anticoagulation in patients with AF at risk 
of stroke. The differences in outcomes of patients who 
refused anticoagulation and patients who did not receive 
anticoagulation for other reasons would suggest that 
there may be unobserved confounders associated with 
patient refusal. The findings regarding lower mortality 
in patients who refused anticoagulation, while corrob-
orating the baseline GARFILED- AF mortality score, are 
counterintuitive and need to be interpreted with caution. 
The findings may be impacted by the geographical varia-
tion within the global study population, considering the 
fact that there were significant variations in outcomes 
across countries within the GARFIELD- AF registry even 
after adjustment for baseline characteristics and anti-
thrombotic treatment.18

Implications for practice and research
While clinicians may decide to prescribe anticoagulation 
according to AF management guidelines, the final deci-
sion lies with the patient. Patient refusal of anticoagulation 
is a valid outcome of shared decision- making; however, 
it is a missed opportunity to prevent AF- related stroke. 
Exploring patients’ reasons for refusal during the decision- 
making process will open the discussion to allow clinicians 
to address any concerns. This is important particularly in 
the primary care setting as our study found diagnosis in 
a primary care setting to be the strongest determinant of 
anticoagulation refusal. Furthermore, current AF guide-
lines now recommend anticoagulants as the only appro-
priate pharmacologic antithrombotic therapy in patients 
with AF, and as such there is no alternative for patients who 
refuse anticoagulant therapy.19

Further investigation of patient refusal of anticoagulation 
in routine national datasets may provide insights relating to 
more homogeneous populations and may also allow inves-
tigation of crossover of patients who initially refused antico-
agulation and consideration of a wider range of predictors 
such as deprivation and physical activity. Further studies 
are required to understand the reasons for the refusal. An 
improved understanding of why patients refuse anticoag-
ulation currently will enrich shared decision- making and 
increase the likelihood that patients receive the care they 
need in a manner that is consistent with research evidence 
and their values and preferences.
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Supplementary file 

 

Table S1. Primary cause of death distribution in patients who deceased throughout 2-years follow-up by baseline 

anticoagulation and reason anticoagulation was not used. 
 

Cause of death 
Patients on OAC 

(N = 2180 deaths) 

 Patients not on OAC 

 

Patient refusal to take 

anticoagulants 

(N = 44 deaths) 

Other reason for not taking 

anticoagulants 

(N = 707 deaths) 

     

Primary cause of death     

Cardiovascular 786 (36.1)  20 (45.5) 245 (34.7) 

Non-cardiovascular 805 (36.9)  15 (34.1) 313 (44.3) 

Unknown primary cause 589 (27.0)  9 (20.4) 149 (21.1) 
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Table S2. List of potential predictors for the OAC refusal models 
 

Demographics 

• Sex 

• Age 

• Ethnicity 

• Country of enrolment (only for Model 2) 
 

Medical and Cardiovascular History 

• Hypertension  

• Diabetes 

• Moderate to severe CKD 

• History of bleeding 

• Heart failure 

• Acute coronary syndromes 

• Carotid occlusive disease 

• Venous thromboembolism 

• Vascular disease 

• Prior stroke/TIA/SE 

• Hypercholesterolemia 

• Cirrhosis 

• Hyperthyroidism 

• Hypothyroidism 

• Dementia 

Lifestyle factors 

• Current smoking 

• Heavy alcohol consumption 
 

Vital signs 

• BMI (kg/m2) 

• Pulse (bpm) 

• Systolic blood pressure (mmHG) 

• Diastolic blood pressure (mmHG) 
 

Atrial fibrillation diagnosis 

• Type of atrial fibrillation 
 

Care setting at diagnosis 

• Care setting specialty 

• Care setting location 
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Table S3. Wald Chi-square – degrees of freedom (DF) for components of the OAC refusal model 
 

Model components 
Wald chi-square − DF 

Model 1 Model 2 

   
Country of enrolment - 889 
Type of AF 58 94 
Care setting specialty 116 27 
Pulse 34 14 
VTE 11 13 
Prior bleeding 7 13 
Care setting location 32 8 
Diastolic blood pressure 15 8 
Prior stroke/TIA/SE 4 6 
Vascular disease 100 4 
Systolic blood pressure 5 - 
Age at AF diagnosis 17 - 
Ethnicity 99 - 
   

C-statistic (95% CI) 0.70 (0.68-0.71) 0.82 (0.81-0.84) 
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Table S4. Missingness proportion for selected variables in the study population 
 

Variable N (%) 

Country 0 (0.0) 
Cohort 0 (0.0) 
Sex 0 (0.0) 
Race/ethnicity 854 (2.2) 
Type of AF 0 (0.0) 
Care setting location 0 (0.0) 
Care setting specialty 0 (0.0) 
Heart failure 0 (0.0) 
Vascular disease 180 (0.5) 
ACS 151 (0.4) 
Carotid occlusive disease 293 (0.8) 
Prior stroke/TIA/SE 0 (0.0) 
Prior bleeding 55 (0.1) 
VTE 58 (0.1) 
Hypertension  18 (0.05) 
Hypercholesterolaemia 1014 (2.7) 
Diabetes 0 (0.0) 
Cirrhosis 431 (1.3) 
CKD 4086 (10.7) 
Dementia 125 (0.3) 
Hyperthyroidism 595 (1.6) 
Hypothyroidism 604 (1.6) 
Alcohol consumption 5566 (14.6) 
Smoking status 3133 (8.2) 
Antiplatelet therapy 0 (0.0) 
Age 0 (0.0) 
SBP 2269 (6.0) 
DBP 2269 (6.0) 
Pulse 2550 (6.7) 
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Figure S1. Calibration plots for OAC refusal model 1 (a) and model 2 (b) 

 

(a) Model 1                                                                                       (b) Model 2 
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Figure S2. Balance of variables associated with OAC refusal (ref.: OAC-treated) at baseline before and after propensity 

score weighting 
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Figure S3. Propensity score comparing OAC refusal vs OAC-treated 
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Figure S5. Distribution of patients who refused anticoagulation in the whole study population1 by country  
 

 
1% OAC refusal is the number of patients who refused OAC divided by the total number of patients (on and off OAC at baseline), in each country. 

OAC = anticoagulation 
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