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Aims To determine the extent of shared decision-making (SDM), during selection of oral anticoagulant (OAC) and
rhythm control treatments, in patients with newly diagnosed atrial fibrillation (AF).

...................................................................................................................................................................................................
Methods and
results

We evaluated survey data from 1006 patients with new-onset AF enrolled at 56 US sites participating in the
SATELLITE substudy of the Outcomes Registry for Better Informed Treatment of Atrial Fibrillation (ORBIT II).
Patients completed surveys at enrolment and at 6-month follow-up. Patients were asked about who made their AF
treatment decisions. Shared decision-making was classified as one that the patient felt was an autonomous decision
or a shared decision with their healthcare provider (HCP). Approximately half of patients reported that their OAC
treatment decisions were made entirely by their HCP. Compared with those reporting no SDM, patients reporting
SDM for OAC were more often female (47.2% vs. 38.4%), while patients reporting SDM for rhythm control were
more often male (62.2% vs. 57.6%). The most important factors cited by patients during decision-making for OAC
were reducing stroke and bleeding risk, and their HCP’s recommendations. After adjustment, patients with self-
reported understanding of OAC, and rhythm control options, had higher odds of having participated in SDM [odds
ratio (OR) 2.54, confidence interval (CI): 1.75–3.68 and OR 2.36, CI: 1.50–3.71, both P <_ 0.001, respectively].

...................................................................................................................................................................................................
Conclusion Shared decision-making is not widely implemented in contemporary AF practice. Patient understanding about avail-

able therapeutic options is associated with a more than a two-fold higher likelihood of SDM, and may be a poten-
tial target for future interventions.
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Introduction

Atrial fibrillation (AF) is the most common sustained cardiac arrhyth-
mia, affecting more than 33 million individuals globally.1 Atrial fibrilla-
tion is associated with increased risk of heart failure, cognitive
impairment, and reduced quality of life.2 The most important and
catastrophic sequela of AF is thromboembolic stroke, which can lead
to significant disability or death.3,4 Oral anticoagulation (OAC) effect-
ively reduces the risk of stroke and improves survival in patients with
AF, and rhythm control strategies (including cardioversion, antiar-
rhythmic drugs, or ablation) may improve symptoms and quality of
life.5 Each strategy has a unique risk-benefit profile that needs to be
considered prior to therapy selection.

There is increasing agreement that patients should be more
involved in this process of treatment decision-making, which can en-
hance therapeutic adherence and satisfaction.6 The goal of shared
decision-making (SDM) is to ensure that treatment strategies align
with individual patient values, health goals, and treatment preferen-
ces.7 The European Society of Cardiology (ESC), American Heart
Association (AHA), American College of Cardiology (ACC) guide-
lines likewise recommend SDM for the management of AF.8,9 In par-
ticular, the ESC states that SDM, including patients’ partners and
relatives, is ‘indispensable’ for integrated AF management,9 while
prior work suggests that patient perception of personal involvement
may increase confidence in clinical decisions.10 In fact, all such guide-
lines recommend multidisciplinary approaches, and universal adop-
tion of SDM.

Widespread SDM adoption faces important barriers, including lim-
ited time for clinical interaction and clinician training.11 Patient char-
acteristics, including older age, lower education level, and language
barriers,11 may further contribute to suboptimal SDM. Better under-
standing of the most salient barriers to SDM may help inform strat-
egies to improve persistence on guideline-recommended therapy in
AF. However, few studies, to date, have characterized contemporary
patterns and predictors of SDM in a national AF population.

To address these knowledge gaps, we conducted the Survey of
Patient Knowledge and Personal Priorities for Treatment
(SATELLITE), a substudy within the national Outcomes Registry for
Better Informed Treatment of Atrial Fibrillation II (ORBIT II) registry.
The survey was constructed to elucidate patterns of patient-
reported risk perception and understanding of the roles, options, and
benefits of existing and novel AF therapies.12 In this analysis, we
focused on SDM addressing OAC treatment and antiarrhythmic
therapy, and characterized the association between patient under-
standing of therapeutic options and SDM, at baseline and 6 months
after initiating treatment.

Methods

Design and setting
The rationale and design of ORBIT-AF II have been previously
described.13 In brief, ORBIT-AF II enrolled patients aged 21 years or older
with electrocardiographically confirmed AF who were (i) diagnosed with
AF within the 6 months preceding the baseline visit; or (ii) AF patients
who initiated or transitioned to a factor Xa inhibitor, or a direct thrombin
inhibitor, within the preceding 3 months. Patients in the SATELLITE

substudy were enrolled at 56 ORBIT-AF II sites between 20 February
2013 and 12 July 2016. Follow-up data was collected at 6-month intervals,
with a minimum follow-up duration of 12 months [median 12 months;
interquartile range (IQR) 12–18 months], and included demographics,
medical history, cardiovascular risk factors, treatments (pharmacothera-
pies and procedures), clinical events, and provider information. A repre-
sentative sample of cardiology, electrophysiology, and primary care
practices were selected for participation in the SATELLITE survey sub-
study. In addition to ORBIT II eligibility criteria, we required SATELLITE
patients to have a new AF diagnosis within 6 months of enrolment, and
the ability to complete surveys in English. Each site enrolled a conveni-
ence sample of patients meeting eligibility criteria until the 1000-patient
enrolment target was reached. Substudy participants completed self-
administered paper surveys at their baseline visit, and a follow-up survey
at a 6-month clinic visit (Supplementary material online A and B). All
SATELLITE study participants gave written informed consent before en-
rolment. The Duke Institutional Review Board (IRB) approved the
ORBIT II Registry, and all participating sites obtained approval from local
IRBs, before patient consent.

Survey metric development
As numerous guidelines advocate multidisciplinary approaches for
SDM,8,9 we assembled a committee of cardiologists, epidemiologists, and
electrophysiologists, with subject matter expertise in observational re-
search in AF populations, to draft the SATELLITE survey questions.
Content validity was confirmed through review by other ORBIT-AF
investigators. Prior to implementation, survey content was beta-tested by
10 laypersons for readability and clarity. Such feedback resulted in the
combination of several questions for parsimony and minor revisions to
question stem wording. The total number of questions was 10, for the
baseline survey, and 9, for the follow-up survey.

Likert scales were used to capture self-reported understanding of
three disease concepts, including: (i) disease understanding; (ii) stroke risk
understanding; (iii) SDM for OAC and rhythm control; and (iv) under-
standing of AF treatments, including rhythm control, ablation, warfarin,
direct oral anticoagulants (DOACs), and cardioversion. Of these four
topics, stroke risk and general AF understanding were only assessed at
baseline, while comprehension of AF treatments was examined both at
baseline and 6 months.

Questionnaires were provided to patients in clinic by the enrolling site
staff at the time of enrolment and during the 6-month follow-up appoint-
ment. Instructions were provided in a cover sheet with the questionnaire
and patients were encouraged to ask questions of site staff if needed.
Because the clinical research workflow varies from site to site, we did not
require specific timing of survey completion during the visit. Survey
responses were then compared at baseline and at 6 months, with five re-
sponse categories used to define three levels of comprehension of clinical
concepts, for each question (Supplementary material online, Table S1).
For queries offering the range of response choices from strongly agree to
strongly disagree, high understanding was specified by strongly or somewhat
agree; neutral was specified by a reply of neutral; and low understanding
was specified by somewhat or strongly disagree.

Patient-reported understanding of atrial

fibrillation and stroke risk
High understanding of AF was defined as a response of ‘strongly or some-
what agree’ to the statement ‘I feel I understand what AF is’.

High understanding of stroke risk was defined as a response of ‘strongly
or somewhat agree’ to the statement ‘The major risk of atrial fibrillation is
stroke’.
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Patient-reported shared decision-making for

oral anticoagulant and rhythm control
Shared decision-making for OAC was defined as a response of entirely
me, mostly me, or equally me and my healthcare provider to the question
‘When choosing your blood thinner(s), who made this treatment deci-
sion?’ SDM for rhythm control was similarly defined as a response of en-
tirely me, mostly me, or equally me and my healthcare provider to the
question ‘When choosing your rhythm control strategy, who made this
treatment decision?’.

Patient-reported understanding of atrial

fibrillation treatment options
High understanding of OACs or rhythm control were each defined as a
response of ‘strongly or somewhat agree’ to the statements ‘I understand
the various options for blood thinners in the treatment of AF’ and ‘I
understand the various options for rhythm control in the treatment of
AF’. Additionally, a high understanding for the risk and benefits of AF
treatment was defined as a response of completely or mostly understand to
the following questions ‘How well would you say you understand the risk
of using the following therapies for AF’ and ‘How well would you say you
understand the benefits of using the following therapies for AF?’ A low
understanding was categorized by a response of somewhat understand or
understand very little; and no understanding was categorized by never heard
of the therapy.

Patient-prioritized factors influencing

treatment
To describe factors influencing treatment strategy at baseline, patients
prioritized factors (e.g. cost, convenience, risk of bleeding, etc.) on a scale
of 1–5, with 1 defined as ‘not at all important’ and 5 as ‘extremely important’.

Patient-prioritized source of information
To describe sources of information regarding AF by SDM responses (e.g.
books, family/friends, academic journals, etc.) at baseline and 6 months by
decision-making category, patients prioritized sources of information on
a 1–9 scale with 1 defined as ‘most important’ and 9 as ‘least important’.

Current atrial fibrillation treatment
Atrial fibrillation treatment was defined using data from case report forms
completed by the sites at baseline and 6 months. For each time period,
OAC use was defined as use of warfarin, dabigatran, rivaroxaban, apixa-
ban, or edoxaban. Rhythm control use was defined as use of any antiar-
rhythmic medication; cardioversion was defined as any cardioversion
procedure; and ablation was defined as utilization of a catheter ablation
for AF, specifically pulmonary vein isolation.

Statistical analysis
Baseline characteristics of those with shared and non-SDM are presented
as frequencies and percentages for categorical variables, and medians
(IQR) for continuous variables. The items in the questions on the import-
ance of features in choosing treatment decisions and the sources of infor-
mation a patient prioritized in understanding AF are scaled from 1–5 to
1–9, respectively. The data are summarized for each item, with means
and standard deviations. For the outcome of SDM for OAC, three nested
logistic models were sequentially constructed: baseline clinical character-
istics; plus insurance and education information; plus patient AF under-
standing scores (Supplementary material online, Table S1A for the lists of
variables). The covariates were prespecified, based on clinical input. For
each covariate, the unadjusted and adjusted P-values, odds ratios (ORs)
and corresponding 95% confidence intervals (CI) were provided. Patients

with missing values (incomplete surveys) for the response or any covari-
ate, within a given model, were excluded from the corresponding analysis.
This strategy was repeated in models for SDM in rhythm control. To de-
termine the effect that the definition of SDM has on the main analysis, we
conducted a sensitivity analysis; whereby we define SDM as a response of
entirely me, mostly me, equally me and my healthcare provider, or mostly my
healthcare provider to the question ‘When choosing your blood thin-
ner(s)/rhythm control, who made this treatment decision?’ Non-SDM
was defined as a response of entirely my healthcare provider. These results
were similar to the main analyses, and thus not reported.

Results

Patient characteristics
Of 13 415 patients enrolled in ORBIT II, 1006 (13.3%) patients at
56 US sites participated in SATELLITE, with 39.4% (n = 396) patients
only on OACs, 54.5% (n = 548) patients on both OACs and rhythm
control, 2.6% (n = 27) patients only on rhythm control, and 3.4%
(n = 35) patients on neither OACs nor rhythm control or did not re-
spond. Patients in SATELLITE were slightly younger (69 and 67 vs.
71 years), more likely white (91.0% and 89.9% vs. 85.4%), had private
insurance (59.0% and 58.4% vs. 51.4%), lower CHA2DS2-VASc
stroke risk, and lower bleeding risk, compared to non-SATELLITE
patients. Medical comorbidities, between SATELLITE and ORBIT
patients, were similar (Table 1).

SATELLITE sites were located throughout the USA, with 15.0% of
patients enrolled from the West region, 23.9% from the Northeast,
25.1% from Midwest, and 36.0% from the South. The majority of
healthcare providers (HCPs) were cardiologists (80.5%) followed by
electrophysiologists (14.5%) and internal medicine/primary care
practitioners (5.0%).

Shared decision-making
Among the 944 patients on OACs, 246 (26.0%) reported participat-
ing in SDM when choosing OAC therapy. In patients managed with
rhythm control (n = 575), 127 (22.0%) reported SDM in the selection
of their rhythm control strategy. Approximately 50% of patients
reported providing no input into their treatment decision, with OAC
or rhythm control strategies made entirely by their healthcare pro-
vider. At 6-month follow-up, there was little change from baseline in
both groups (Figure 1).

Patient-reported understanding of atrial
fibrillation and treatment options
Among the 26% of patients participating in SDM for OAC therapy at
baseline, 81.8%, 88.1%, and 79.4% reported high understanding of AF,
stroke risk, and blood thinner options, respectively. Non-SDM
patients had a similar high understanding of AF and stroke risk
(82.0%, 87.5%), but less so (61.6%) for blood thinners.

Of the 22% of patients who reported SDM for rhythm control at
baseline, 86.2%, 90.2%, and 66.9% reported high understanding of AF,
stroke risk and rhythm control options. Non-SDM patients reported
a similar high understanding of AF and stroke risk (81.3%, 86.1%), but
a lower proportion (47.7%) reported high understanding of rhythm
control options (Table 2). At 6-month follow-up, SDM patients
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continued to have a higher rate of understanding of rhythm control
options, compared to non-SDM patients (69.4 vs. 49.0%, P = 0.0004).

Patient-reported understanding of risk
and benefits of atrial fibrillation therapies
The majority of patients who participated in SDM for OAC had a
higher level of understanding of risk and benefits of most AF thera-
pies. In contrast, patients who did not participate in SDM had a low
to no understanding of the risk and benefits of most AF therapies.
Similar trends were reported at 6-month Follow-up although more

non-SDM patients stated a high understanding at this later visit than
baseline (Supplementary material online, Table S2).

Sources of information for patients
Table 3 displays the source of information about AF therapies catego-
rized by SDM in OAC. At baseline, the most important reported
source of information for both SDM and non-SDM patients was the
healthcare provider. At follow-up, the healthcare provider remained
the most important source of information for patients with non-
SDM, while academic journal articles became more important for
both groups, compared with baseline, and was the most important

...........................................................................................................

....................................................................................................................................................................................................................

Table 1 SATELLITE vs. Non-SATELLITE patient characteristics

Characteristics SATELLITE patients Non-SATELLITE patientsa

OAC (N 5 944) Received rhythm treatment strategies N 5 575 N 5 12 388

Demographics, n (%)

Age (years), median (IQR) 69.0 (61.0–76.0) 67.0 (59.0–75.0) 71.0 (63.0–78.0)

Male 553 (58.6) 337 (58.6) 7259 (58.6)

Race

White 857 (90.8) 517 (89.9) 10 570 (85.4)

Black/African American 35 (3.7) 21 (3.7) 637 (5.1)

Other 52 (5.5) 37 (6.4) 1168 (9.4)

Insurance

Private 557 (59.0) 336 (58.4) 6362 (51.4)

Medicare 333 (35.3) 207 (36.0) 4753 (38.4)

Other 54 (5.7) 32 (5.6) 1273 (10.3)

Risk factors, n (%)

Congestive heart failure 203 (21.5) 123 (21.4) 2664 (21.5)

Non-ischaemic cardiomyopathy 150 (15.9) 86 (15.0) 1700 (13.8)

Functional status: NYHA Class I 68 (7.2) 38 (6.6) 855 (6.9)

Stroke 42 (4.4) 19 (3.3) 790 (6.4)

AF at most recent 12-lead ECG 483 (51.2) 270 (47.0) 6141 (49.6)

Prior MI 96 (44.2) 55 (43.0) 1261 (38.1)

Prior CABG 69 (31.8) 43 (33.6) 1107 (33.5)

Hypertension 711 (75.3) 417 (72.5) 9886 (79.8)

Diabetes 248 (26.3) 147 (25.6) 3237 (26.1)

COPD 112 (11.9) 67 (11.7) 1394 (11.3)

Hyperlipidaemia 573 (60.7) 340 (59.1) 8007 (64.6)

CHA2DS2-VASc score, n (%)

Low: 0 49 (5.2) 37 (6.4) 503 (4.1)

Medium: 1 131 (13.9) 91 (15.8) 1327 (10.7)

High: 2þ 764 (80.9) 447 (77.7) 10 557 (85.2)

ORBIT score, n (%)

Low: 0–2 679 (75.9) 414 (76.7) 7967 (69.8)

Moderate: 3 111 (12.4) 66 (12.2) 1685 (14.8)

High: 4þ 105 (11.7) 60 (11.1) 1759 (15.4)

ATRIA score, n (%)

=0 143 (15.1) 105 (18.3) 1515 (12.2)

=1 365 (38.7) 221 (38.4) 4269 (34.5)

=2 50 (5.3) 24 (4.2) 612 (4.9)

>_3 386 (40.9) 225 (39.1) 5992 (48.4)

aNo SATELLITE information provided at both baseline and follow-up periods.
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source of information in the SDM groups. Similar sources of informa-
tion were reported for rhythm control (Supplementary material on-
line, Table S3).

Factors associated with shared decision-
making
In the OAC group, the median age was slightly higher for patients
who participated in SDM vs. those who did not (70 vs. 68 years).
Patients reporting SDM for OAC were more often female and were
more frequently insured by Medicare compared with patients not
reporting SDM for OAC. Patients reporting SDM for OAC had
higher rates of non-ischaemic cardiomyopathy (18.7% vs. 14.9%),
New York Heart Association (NYHA) Class I (9.3% vs. 6.4%), stroke
(6.1% vs. 3.9%), and AF on their most recent electrocardiogram
(ECG) (57% vs. 48.9%).

In the rhythm control group, the median age was similar between
patients who participated in SDM verse those who did not
(67.0 years). Patients reporting SDM for rhythm control were more
often male and were more frequently insured by Medicare compared
with patients not reporting rhythm control SDM. Compared with
those not reporting SDM for rhythm control, patients reporting
SDM had higher rates of NYHA Class I (7.9% vs. 6.3%), AF at their
most recent ECG (54.3% vs. 44.9%), and a prior history of coronary
artery bypass grafting (CABG) (48.1% vs. 29.7%) (Table 4).

In a univariate analysis, patients with a self-reported understanding
of blood thinner options and private insurance were at higher odds
of participating in SDM for OAC (OR 2.51, CI: 1.76–3.58, P < 0.001;

OR 0.73, CI: 0.54–0.99, P < 0.04). However, in a multivariable analysis,
only self-reported understanding of blood thinner options was asso-
ciated with higher odds of participating in SDM for OAC (OR 2.54,
CI: 1.75–3.68, P < 0.001). There was no association between SDM
and insurance type, stroke risk understanding, or level of education
(Table 5).

Similarly, only self-reported understanding of rhythm control
options was associated with higher odds of SDM for antiarrhythmic
therapy (OR 2.36, CI: 1.50–3.71, P <_ 0.001) SDM was not associated
with insurance type, stroke risk understanding, or level of education
(Supplementary material online, Table S4).

Patient-reported factors associated with
treatment selection
Among the 944 patients on OACs, patients participating in SDM
were more likely to be taking aspirin (35.4% vs. 29.5%) or warfarin
(15.9% vs. 12.2%) compared with those not participating in SDM.
Conversely, DOAC treatment rates were higher in the non-SDM
group (76.4%), compared to the SDM group (67.5%). Similar patterns
were observed at the 6-month follow-up visit (Supplementary mater-
ial online, Table S5).

Patients using warfarin reported that the most important factors
were a reduction in stroke risk, bleeding risk, provider recommenda-
tion, and the availability of antidote reversal agents. Patients using
DOACs or antiplatelets reported that the most important factors
included reduction in stroke risk or bleeding and provider recom-
mendation. In parallel, cost and insurance coverage were considered
moderately important for all three therapeutic classes, while conveni-
ence or fewer visits was the least important factor for patients taking
warfarin (Supplementary material online, Table S6).

For patients participating in SDM for rhythm control selection,
there were no major difference in rhythm control at baseline: SDM
(55.9%) vs. non-SDM groups (53.8%); however, at 6-month follow-
up, rhythm control rates were marginally higher among non-SDM
patients (59.4%) than in SDM (54.1%) (Supplementary material on-
line, Table S7).

Figure 1 Decision-making for blood thinners (upper panel) and
rhythm control (lower panel), at baseline and 6-month follow-up,
by degree of self-participation.

.................................................................................................

Table 2 Patients with understanding of oral anti-
coagulant options, stroke risk, and atrial fibrillation by
shared decision-making in oral anticoagulant and
rhythm control group

Features Shared

(N 5 246)

Not shared

(N 5 698)

Blood thinner options in OAC group

Understand OAC options 193 (79.42%) 428 (61.58%)

Understand stroke risk 214 (88.07%) 600 (87.46%)

Understand AF 198 (81.82%) 565 (82.00%)

Rhythm control options in rhythm control group

Understand rhythm control options 83 (66.94%) 210 (47.73%)

Understand stroke risk 111 (90.24%) 383 (86.07%)

Understand AF 106 (86.18%) 360 (81.26%)
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..Data availability
The data underlying this article are available in the article and in its
online supplementary material.

Discussion

Among patients with new-onset AF in a national registry, only one in
four reported that their current stroke prevention treatment strat-
egy was the result of a shared decision with their HCP. Similarly, one
in five AF patients reported that they participated in SDM when
choosing their current rhythm control strategy. Perhaps even more
striking, approximately half of patients said decisions about OAC and
rhythm control were made entirely by their HCPs, with no input from
the patient. Patients with self-reported understanding of OAC and
rhythm control options had substantially higher odds of participating
in SDM (OR 2.54 and OR 2.36, both P <_ 0.001). There was no associ-
ation between SDM and the level of education, understanding stroke
as a risk of AF, or insurance type, for either OAC or rhythm control
therapy. Patient-reported levels of involvement in treatment deci-
sions were not associated with major differences in treatment.

Shared decision-making can be generally defined as an open ex-
change of clinical knowledge wherein the practitioner shares the risks
and benefits of available therapies, and patients respond regarding
their values and preferences concerning the presented options.
Together, via cycles of ‘reflection and discussion,’ clinicians and
patients come to an agreement.14 However, while SDM has been
associated with reduced costs and improved outcomes, and despite
its being a major provision of the US Affordable Care Act, its imple-
mentation has been sluggish.15 Specifically, one systematic review
found three major SDM barriers reported by HCPs: time restrictions,
lack of pertinence based on patients’ attributes, and the clinical situ-
ation.16 However, while these (and several other) perceived barriers
have now been dispelled,17 uptake remains slow, perhaps for other
(unresolved) reasons.

Since the treatment options for AF have greatly increased in recent
years, this has augmented opportunities for SDM. Patients’ under-
standing of diseases and therapies is a cornerstone for engaging in

SDM. In this regard, we found approximately half of patients said
decisions about OAC and rhythm control were made entirely by their
HCPs with no input from the patient. Such a finding may be due to
the process by which HCPs and patients engage in clinical decision-
making. There are HCPs who routinely take the time to have fact-
based discussion with their patients, while others may simply give the
diagnosis, treatment choices and recommendations with minimal dis-
cussion. Similarly, there are patients who prefer an active role (au-
tonomous), shared role (agreement with HCP), or a passive role
(leaving the decision to the HCP). However, even in patients who
prefer a passive role, they should still be involved in the SDM process,
eliciting their concerns and views.17

Prior work suggests that patient engagement (‘patient activation’,
e.g. lifestyle changes, prevention measures, etc.) is a strong determin-
ant of positive clinical outcomes, in addition to lower costs (fewer
hospitalizations, emergency room visits, etc.).12,18 However, evidence
from clinical practice reveals persistent deficiencies in AF understand-
ing, and engagement, among affected patients. In a survey of 180
patients with AF who attended three anticoagulation clinics in the
UK, only 54% of patients understood why they were taking warfarin,
or their warfarin dose.19 Similar rates of suboptimal disease know-
ledge were reported in a population of 119 patients with chronic AF,
with only 63% of patients reporting that they were aware of their car-
diac condition and 61% reporting that AF was ‘not serious’.20 In a
larger study of 12 517 AF patients throughout the state of California,
14.5% were unaware of their AF diagnosis, and 20.4% had inadequate
health literacy (as measured by a validated three-item instrument).21

It is possible that decision aids and patient educational resources
could be utilized to address many of these deficiencies, thus increas-
ing the efficacy of SDM.

Studies have demonstrated that the SDM process confers higher
patient knowledge level of disease understanding, increasing patients’
willingness to be involved in SDM,6,22 while one meta-analysis con-
cluded that patients’ knowledge alone was insufficient for their par-
ticipation in SDM, and that they must specifically be provided the
power to do so.22 Indeed, there remains significant debate regarding
this topic.23 In our study, while self-reported understanding of OAC
options and rhythm control options correlated with higher odds of

............................................................... ................................................................

....................................................................................................................................................................................................................

Table 3 Sources of information regarding atrial fibrillation by shared decision-making in oral anticoagulant

Baseline Follow-up

Item Shared Not shared Shared Not shared

Family/friends 3.2 ± 2.8 (236) 3.0 ± 2.7 (666) 2.4 ± 2.6 (200) 2.4 ± 2.6 (497)

Television 3.2 ± 3.1 (236) 2.9 ± 3.1 (661) 2.5 ± 3.1 (204) 2.3 ± 2.9 (498)

Radio 3.1 ± 3.6 (234) 2.7 ± 3.5 (658) 1.9 ± 3.2 (199) 1.7 ± 3.1 (490)

Books 2.8 ± 2.9 (236) 2.4 ± 2.9 (660) 2.1 ± 2.9 (203) 1.8 ± 2.7 (499)

Internet 2.7 ± 2.7 (237) 2.4 ± 2.5 (668) 2.0 ± 2.1 (202) 2.0 ± 2.3 (495)

Other people with AF 2.6 ± 2.6 (231) 2.7 ± 2.6 (663) 2.2 ± 2.4 (200) 2.3 ± 2.5 (493)

Academic journal articles 2.6 ± 2.9 (236) 2.4 ± 3.0 (660) 1.7 ± 2.5 (201) 1.8 ± 2.7 (492)

A healthcare provider 1.9 ± 2.3 (244) 1.9 ± 2.2 (692) 1.8 ± 1.9 (210) 1.6 ± 1.8 (516)

Othera 1.6 ± 3.3 (144) 1.4 ± 3.0 (396) 1.7 ± 3.0 (62) 1.9 ± 3.5 (132)

The responses are on a 1–9 scale; 1 = most important, 9 = least important.
aUnable to report due to uninformative responses.

268 F. Ali-Ahmed et al.
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..participating in SDM, there was no association between SDM and
higher understanding of stroke risk. However, this may be a limitation
of the study, in which patients were asked questions well after the de-
cision, and could develop a better stroke risk understanding as a dir-
ect result of the SDM process itself. This phenomenon has been
hypothesized to increase compliance of patients with chronic ob-
structive pulmonary disease (COPD),24 and enhance diabetes man-
agement via telemedicine (mobile phone technologies, etc.).25

European Heart Rhythm Association (EHRA) guidelines advocate
for AF-related education performed by the HCPs.26 Novel methods,
including specialized, nurse-led AF outpatient clinics27 hold promise
for promoting AF-related education that could support SDM.

Likewise, emerging evidence suggests that innovative technologies,
including mobile telephone applications (mAFA II trial),28 photople-
thysmography detection of blood volume changes (Huawei Heart
Study),29 and ‘smart watch’ deep neural network analysis30 or may
support AF31 detection and self-management. Future work should
explore how use of these technologies may support SDM through
enhanced self-efficacy and patient engagement.

In addition to adequately understanding the need for treatment
and the risk/benefit profiles of available AF therapies, optimal disease
management relies upon open communication and accord between
clinicians’ medical expertise and patients’ values, goals, and preferen-
ces; indeed, we contend that such accord (values/choice

........................................................................ ........................................................................

....................................................................................................................................................................................................................

Table 4 SATELLITE patient characteristics by shared decision-making at baseline

OAC Rhythm control

Characteristics Shared (N 5 246) Not shared (N 5 698) Shared (N 5 127) Not shared (N 5 448)

Demographics, n (%)

Age (years), median (IQR) 70.0 (62.0–76.0) 68.0 (60.0–76.0) 67.0 (60.0–75.0) 67.0 (59.0–75.0)

Male 130 (52.8) 423 (60.6) 79 (62.2) 258 (57.6)

Race

White 224 (91.1) 633 (90.7) 111 (87.4) 406 (90.6)

Black/African American 12 (4.9) 23 (3.3) 8 (6.3) 13 (2.9)

Other 10 (4.1) 42 (6.0) 8 (6.3) 29 (6.5)

Insurance

Private 133 (54.1) 424 (60.7) 67 (52.8) 269 (60.0)

Medicare 99 (40.2) 234 (33.5) 53 (41.7) 154 (34.4)

Other 14 (5.7) 40 (5.7) 7 (5.5) 25 (5.6)

Risk factors, n (%)

Congestive heart failure 55 (22.4) 148 (21.2) 26 (20.5) 97 (21.7)

Non-ischaemic cardiomyopathy 46 (18.7) 104 (14.9) 18 (14.2) 68 (15.2)

Functional status: NYHA Class I 23 (9.3) 45 (6.4) 10 (7.9) 28 (6.3)

Stroke 15 (6.1) 27 (3.9) 5 (3.9) 14 (3.1)

AF at most recent 12-lead ECG 142 (57.7) 341 (48.9) 69 (54.3) 201 (44.9)

Prior MI 20 (37.0) 76 (46.6) 12 (44.4) 43 (42.6)

Prior CABG 17 (31.5) 52 (31.9) 13 (48.1) 30 (29.7)

Hypertension 189 (76.8) 522 (74.8) 96 (75.6) 321 (71.7)

Diabetes 66 (26.8) 182 (26.1) 37 (29.1) 110 (24.6)

COPD 24 (9.8) 88 (12.6) 18 (14.2) 49 (10.9)

Hyperlipidaemia 158 (64.2) 415 (59.5) 88 (69.3) 252 (56.3)

CHA2DS2-VASc score, n (%)

Low: 0 12 (4.9) 37 (5.3) 10 (7.9) 27 (6.0)

Medium: 1 28 (11.4) 103 (14.8) 17 (13.4) 74 (16.5)

High: 2þ 206 (83.7) 558 (79.9) 100 (78.7) 347 (77.5)

ORBIT score, n (%)

Low: 0–2 181 (77.7) 498 (75.2) 90 (75.6) 324 (77.0)

Moderate: 3 24 (10.3) 87 (13.1) 16 (13.4) 50 (11.9)

High: 4þ 28 (12.0) 77 (11.6) 13 (10.9) 47 (11.2)

ATRIA score, n (%)

=0 30 (12.2) 113 (16.2) 19 (15.0) 86 (19.2)

=1 102 (41.5) 263 (37.7) 54 (42.5) 167 (37.3)

=2 14 (5.7) 36 (5.2) 5 (3.9) 19 (4.2)

>_3 100 (40.7) 286 (41.0) 49 (38.6) 176 (39.3)

Continuous variables are presented as median (IQR). Categorical variables are presented as frequencies (percentages).

Shared decision-making in AF 269



..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..concordance) is the actual essence of high quality medical decisions.
However, results from the Awareness and Risk Education (AWARE)
AF study demonstrated that nearly one-quarter of AF patients rated
their own ability to explain AF as poor, and 23% reported that they
did not know where to look for more information on their dis-
order.32 Thus, decision aids provide evidence-based information
about the risks, benefits, and treatment options, as part of the SDM
process. To that end, one systematic review, including more than
30 000 patients, showed that decision aids (compared to traditional
care) improved patient knowledge about their options, while also
reducing decisional conflict, making them more likely to make choices
consistent with their preferences, values, and goals.33

We observed that AF patients, at 6-month follow-up, reported
journal articles as a significant source of information. While poor-
quality health information on the internet has been widely portrayed
as harmful, this view has been largely dispelled,33 and access to pri-
mary medical literature [e.g. PubMed, Public Library of Science
(PLOS)] could be quite valuable to SDM.34 Unfortunately, excessive
subscription or individual purchase fees considerably limit this avenue
of patient gain of knowledge.

Our findings have significant implications for the practice of AF
management. The overall finding of over one-half of patients report-
ing no SDM at all underscores the current lack of patient involve-
ment in treatment decisions, even in a well-treated population of
patients. While the evidence base for specific SDM strategies is
evolving, past work suggests that SDM may be most successfully
implemented using a tripartite framework comprising: (i) introducing
choices; (ii) describing options; and (iii) assisting patients in making

decisions, based on preferences.35 Adaptation of this simple model
to specific clinical populations may enhance the likelihood of mean-
ingful patient engagement in treatment decisions. However, another
study showed that, while only 40% of patients desired involvement
in decisions, patient confidence increased when they perceived a sig-
nificant role in decision-making.36 Therefore, interventions targeting
enhanced involvement of patients in decision-making hold promise
even in scenarios where patients may be initially reluctant to assume
an active role in treatment choice.37

Limitations
Several limitations exist in our study. First, this a descriptive analysis;
therefore, the indicated associations between patient understanding
and treatment decisions may be confounded by other factors, includ-
ing HCP practices, clinical presentation, and patient socioeconomic
factors, determinants not captured by SATELLITE assessments. Also,
the possibility of selection bias must be taken into account, since this
was a selected population within ORBIT-AF II. Second, while the sur-
vey was developed by a multidisciplinary group of investigators and
vetted by non-clinicians, the final content may not represent the per-
spectives of every clinical specialty or AF subpopulation. Further,
eventhough the SATELLITE survey was pre-tested for readability and
clarity, it was not previously validated. Moreover, as these survey
results were self-reports of patient understanding, they should be
interpreted with more caution than previously validated measures of
disease knowledge (i.e. ‘health literacy’).21 Third, we were unable to
measure AF patient adherence to their shared decisions, although
such therapeutic behavioural responses have been previously

................................................. ...................................................

....................................................................................................................................................................................................................

Table 5 Factors associated with shared decision-making for oral anticoagulant (N 5 888)

Multivariable Univariate

Effect df P-value OR (95% CI) P-value OR (95% CI)

Age (10 years) 1 0.673 0.96 (0.79–1.17) 0.377 1.06 (0.93–1.22)

Race: White 1 0.241 0.69 (0.38–1.28) 0.261 0.72 (0.40–1.28)

Sex 1 0.365 1.17 (0.84–1.63) 0.054 1.34 (0.99–1.82)

CHADSVASc score 2 0.303 . 0.087 .

CHADSVASc (0,1) vs. CHADSVASc >4 0.55 (0.23–1.32) 0.59 (0.37–0.96)

CHADSVASc (2,3,4) vs. CHADSVASc >4 0.64 (0.36–1.13) 0.72 (0.50–1.05)

Diabetes 1 0.443 0.85 (0.56–1.28) 0.924 1.02 (0.73–1.42)

Cancer 1 0.948 0.99 (0.64–1.51) 0.769 1.06 (0.71–1.58)

Congestive heart failure 1 0.912 1.02 (0.67–1.57) 0.559 1.11 (0.78–1.60)

Prior MI 1 0.101 0.62 (0.35–1.10) 0.181 0.70 (0.41–1.18)

COPD 1 0.096 0.64 (0.38–1.08) 0.141 0.69 (0.42–1.13)

Peripheral vascular disease 1 0.766 0.91 (0.48–1.72) 0.946 0.98 (0.53–1.80)

Prior cerebrovascular events 1 0.880 1.05 (0.57–1.91) 0.169 1.42 (0.86–2.36)

Insurance (private vs. not private) 1 0.078 0.74 (0.53–1.03) 0.041 0.73 (0.54–0.99)

Level of education 3 0.973 . 0.898 .

College graduate vs. some school 0.89 (0.46–1.71) 0.86 (0.47–1.60)

High school graduate vs. some school 0.87 (0.46–1.63) 0.90 (0.49–1.64)

Post graduate vs. some school 0.84 (0.38–1.88) 0.76 (0.35–1.62)

Understand blood thinner options 1 0.000 2.54 (1.75–3.68) 0.000 2.51 (1.76–3.58)

Agree stroke is risk of AF 1 0.500 0.84 (0.51–1.39) 0.710 1.09 (0.69–1.73)

270 F. Ali-Ahmed et al.



..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

.
demonstrated in SDM for asthma38 and mental illness.39

Nonetheless, future work should examine whether AF SDM partici-
pation influences patient compliance, and improved outcomes.
Fourth, the relationship between SDM and treatment satisfaction
was not captured by our SATELLITE survey. Future work examining
the impact of SDM on patient treatment satisfaction and associations
with long-term adherence are needed.

Another limitation includes the US-based nature of the registry,
which may limit generalizability of findings to other countries or cul-
tural contexts where SDM processes differ.

Moreover, our SDM survey did not capture all the granularity of
the HCP-patient interaction, including the HCP’s and patient’s inher-
ent nature and SDM process per se, to fully understand the value of
or limitations of the process. However, we did extensively query pa-
tient perception of their engagement in the decision-making process,
as AHA and ESC guidelines advocate universal implementation of
SDM for AF treatment.8,9 While these guidelines provide lofty goals
for structuring SDM approaches, we recognize the difficulties and
barriers in implementing these core concepts. Notably, we did find
that both SDM and non-SDM patients reported their most important
source of information to be their healthcare provider.

Conclusion

Despite the potential benefits, and recommendations by numerous
medical communities, SDM is not widely implemented in AF clinical
practice, with fewer than one in four patients reporting having partici-
pated in SDM for OAC and rhythm control treatments, and approxi-
mately half of patients reporting no input, whatsoever, in these
treatment decisions. Patient understanding about available therapeut-
ic options was associated with a more than a two-fold higher likeli-
hood of SDM, thus representing a feasible and potential target for
increasing rates of SDM in patients with AF.

Supplementary material

Supplementary material is available at European Heart Journal – Quality
of Care and Clinical Outcomes online.
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