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Abstract

Background: Atrial Fibrillation (AF) is a major cause of stroke. Oral anticoagulation can reduce the risk of AF-associated stroke by
65% but it remains underused. Stroke prevention therapy in patients with AF has been considered a good target for shared decision
making with patient decision aids as it is a long-term, preference-sensitive decision with known risk-benefit trade-offs. The aim of this
systematic review was to summarize published literature on the effectiveness of patient decision aids on the choice of and adherence to
stroke prevention therapy in individuals with AF.Methods: We conducted a structured literature search for prospective studies evaluating
decision aids for AF stroke prevention therapy in adult patients with nonvalvular AF. We included studies that compared those exposed
to a decision aid with a control condition for outcomes including choice of therapy, adherence, decisional conflict and patient knowledge.
Quantitative meta-analysis was not feasible due to excessive between-study heterogeneity. Results: Eight studies met inclusion and
exclusion criteria. Six studies were randomized clinical trials and two were pre-post comparisons. Of the 8 studies, each evaluated a
different decision aid, with only three including all contemporary oral anticoagulant drugs. All decision aids improved AF knowledge
compared to baseline or control and decision aids reduced decisional conflict in four of six studies. However, there were inconsistent
effects of the studied decision aids on initiation of oral anticoagulation. Adherence to initial stroke prevention therapy choice appeared
to benefit from decision aid use in 2 studies that addressed this issue. Conclusions: Decision aids for stroke prevention increased AF
patients’ knowledge and decisional confidence but had variable impacts on choice of and adherence to stroke prevention therapy. The
results highlight the need for well-designed decision aids that present patients with all contemporary therapeutic options.
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1. Introduction

Atrial Fibrillation (AF) is associated with a 5-fold in-
crease in risk of stroke, accounting for about 15–20% of
strokes [1]. This risk can be reduced by approximately
65% with oral anticoagulation (OAC) therapy in appro-
priately selected patients, at the cost of an increased risk
of major bleeding [2]. While all major clinical practice
guidelines give the use of OAC a strong recommendation
in patients with AF and risk factors for stroke, this ther-
apy remains underused, due in part to misapprehension of
the associated risks and benefits among patients and clin-
icians [3,4]. For more than two decades, choice of stroke
prevention therapy has been considered a good target for
shared decision making—and in particular, patient decision
aids. This is because choice of stroke prevention therapy
is a long-term, non-emergency decision that is preference-
sensitive due to the inherent balance of benefits and harms
and significant individual variability in underlying stroke
risk [5]. The first patient decision aid for AF stroke preven-

tion was tested in 1999, consisting of an audio-booklet with
a personalized worksheet [6]. Clinical practice has evolved
substantially since that time. Validated clinical prediction
scores are now used to select patients most likely to ben-
efit from treatment, and the introduction of direct oral an-
ticoagulants (DOAC), as alternatives to vitamin K antago-
nists and acetylsalicylic acid (ASA), has increased the com-
plexity of decision-making for patients with AF considering
stroke prevention therapy [7–9].

A Cochrane review focusing on the use of patient de-
cision aids across a broad spectrum of treatment or screen-
ing decisions revealed that people exposed to decision aids
felt more knowledgeable, better informed and clearer about
their personal values, and that they probably had a more ac-
tive role in the decision-making process and more accurate
risk perceptions [10]. A 2017 systematic review reporting
on patient decision aids for the choice of stroke prevention
therapy in AF management found that decision aid use was
associated with patients having increased knowledge, an
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increased likelihood of making a choice, lower decisional
conflict and reduced selection of warfarin [11]. However,
it was unclear in that review whether patient decision aid
use resulted in increased use of guideline-indicated stroke
prevention therapy or improved long-term adherence. New
evidence has continued to accrue in this area of study, in-
cluding recent studies of patient decision aids that incorpo-
rated DOAC in the decision matrix. A more recent system-
atic review by Song et al. [12] reported modestly improved
uptake of OAC in patients exposed to clinical decision sup-
port interventions. However, this study did not differentiate
between patient decision aids and physician-focused clini-
cal decision support, which have very different objectives
and implementation parameters.

We conducted this updated systematic review to sum-
marize the existing literature reporting on the effective-
ness of patient decision aids, as compared with usual
care, for stroke prevention decision-making in patients with
nonvalvular AF. The primary objective was to determine
whether current evidence is sufficient to detect a consis-
tent, favourable effect of the use of patient decision aids for
stroke prevention therapy in nonvalvular AF versus usual
care on the choice of and/or adherence to stroke prevention
therapy. We secondarily sought to determine whether use of
these decision aids were associated with measurable differ-
ences in process measures related to shared decision mak-
ing, including decisional conflict and patient knowledge.

2. Materials and Methods
2.1 Data Sources and Searches

We searched MEDLINE, EMBASE, Cochrane Cen-
tral Register of Controlled Trials, PUBMED and CINAHL
for studies published up to August 2020 that reported on
decision aid use within patient populations with nonvalvu-
lar AF. Two previously developed Cochrane Review search
strategies for decision aids [13] and AF [14] were adapted
using the Boolean “and” operator (see SupplementaryMa-
terial). Additional sources were identified through the re-
view of reference lists of all included articles and consulta-
tion with AF and shared decision-making experts. Report-
ing follows the PRISMA guidelines for systematic reviews
[15].

2.2 Selection Criteria
Studies were eligible for inclusion if they met the fol-

lowing criteria:
(1) The study included adults (≥18 years of age) with

nonvalvular AF who were eligible to receive or were re-
ceiving stroke prevention therapy (including patients at all
stroke risk levels and regardless of comorbidities).

(2) The study involved stroke prevention therapy de-
liberation with a patient decision aid, defined by the follow-
ing minimum three-point criteria: explicitly illustrated pos-
sible therapy options, specified relevant information about
outcomes and therapy and incorporated patients’ values into

the decision-making process [13].
(3) The study compared use of the patient decision aid

to a control condition.
(4) Reported on at least one of the following out-

comes: stroke prevention therapy choice, adherence to
stroke prevention therapy choice, decisional conflict, and
patient knowledge. Outcome definitions are in Table 1 (Ref.
[16,17]).

All studies that met these criteria, regardless of the
specific study design (e.g., observational, pre-post valida-
tion, randomized control trial (RCT)) underwent further
evaluation. Studies were excluded if the decision aid un-
der assessment was a healthcare provider-only tool, such as
a clinical stroke risk calculator. Conference abstracts and
other sources of grey literature were also excluded if we
were unable to determine if all inclusion criteria were met.
No language or publication date restrictions were applied.

2.3 Study Identification
After exclusion of duplicate records, two reviewers in-

dependently performed eligibility assessments in two stages
through a standardized and unblinded approach (i.e., re-
viewers were aware of the journal publication and author
list). The first stage consisted of a title and abstract review
based on the inclusion and exclusion criteria, where all eli-
gible articles identified by either reviewer were advanced to
the second stage of review. The second stage consisted of a
full-text review of all articles that passed the first stage re-
view. Any disagreements were resolved by consensus and
after consultation with the senior author.

2.4 Data Extraction and Quality Assessment
Two reviewers independently extracted data from the

designated list of all eligible studies using a pre-designed
data extraction form. The design and reliability of the data
extraction form were pilot tested and refined using a ran-
dom sample of selected studies and according to the ef-
ficiency of captured relevant information and consistency
in data extraction. Variables extracted included: (1) study
characteristics (design, country of origin), sample charac-
teristics (size, stroke risk, baseline stroke prevention ther-
apy, comorbidities); (2) intervention and comparator char-
acteristics; and (3) outcomes (see Table 1). We assessed
internal validity in duplicate using the Cochrane Collabora-
tion’s tool for assessing risk of bias for RCTs [18], and the
US National Institutes of Health Quality Assessment tool
for Observational Cohort and Cross-Sectional Studies, as
appropriate [19]. Any disagreements between the review-
ers about quality assessment was achieved by consensus in-
cluding consultation with the senior author. A quantitative
meta-analysis was intended if the studies had sufficiently
similar variables, were relatively homogenous and permit-
ted valid results to be pooled. However, as the results of this
review did not meet these conditions, a quantitative meta-
analysis was not justified.
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Table 1. Reported outcome variables.
Outcome variable Definition

Stroke prevention ther-
apy choice

Any reported outcome related to the choice of stroke prevention therapy following intervention (e.g., frequency of
therapy selection), discussion of factors related to therapy choice (e.g., why individuals chose a specific therapy)
and other relevant information regarding patient preference for therapy.

Adherence to stroke pre-
vention therapy choice

Outcomes related to patient adherence to initial stroke prevention therapy choice ≥3-months post-intervention.
Adherence outcomes were based on Dunbar’s [16] three categories of adherence measurements: (1) continuous
measurement, like the ratio of medication taken to the medication prescribed over a specific time period; (2)
qualitative categories, such as good, acceptable, and poor adherence; and (3) index score based on a variety of
behaviors, including adherence to medication and health regimen. This outcome could have also encompassed
changes to therapy regimen or non-compliance (e.g., neglecting to take medication).

Decisional conflict The level of satisfaction individuals face when making decisions that involve risk or challenges to personal life
values. Measured using the Decisional Conflict Scale [17]. Acceptable measures of decisional conflict included
overall and subscale scores (informed, values clarity, support, uncertainty and effective decision), measured either
with a 0–100 or 0–5 scale (lower scores indicated greater decisional confidence and higher scores indicated greater
decisional conflict).

Patient knowledge Any measure of patients’ knowledge (via novel or previously developed scales/questionnaires) about AF, percep-
tion of stroke and bleeding risks and/or stroke prevention therapy options.

Additional results Any additional results related to patient decision aid use (deemed interesting by the reviewers). These results
included predictors of stroke prevention therapy choice, patient satisfaction (i.e., level of satisfaction with the
decision aid, therapy choice, and/or decision-making process), usability, acceptability, unexpected outcomes, etc.

AF, atrial fibrillation.

Fig. 1. Flow diagram of literature search and article exclusion. PDA, patient decision aid.
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Fig. 2. Risk of bias summary as percentages across all included randomized trials.

3. Results
3.1 Search Results

From the 7683 records identified through the database
search, 5018 unique citations were initially identified for
title and abstract review (see Fig. 1). Following stage 1 re-
view, 116 manuscripts were selected for full-text review.
We excluded 108 articles during the full-text review, for
the reasons listed in Fig. 1. The most common reason for
exclusion was for incorrect study population (n = 50). Eight
studies met all entry criteria and were included in the qual-
itative review.

3.2 Characteristics of Included Studies
Table 2 (Ref. [6,20–26]) summarizes the characteris-

tics of the eight studies. These studies were published be-
tween 1999 and 2020 and conducted in Brazil (n = 1) [20],
Canada (n = 3) [6,21,22], China (n = 1) [23], the United
Kingdom (n = 1) [24] and the United States (n = 2) [25,26].
A total of 2153 participants were enrolled across all eight
studies. Six of the studies were RCTs, which compared de-
cision aid use to clinical practice guidelines (n = 1) [24] or
standard care (n = 5) [6,21,23,25,26]. The remaining two
studies were pre-post studies [20,22]. Half the decision aids
were developed for computer use (n = 4) [22,24–26], while
two studies tested mobile apps [20,23] and two studies used
audio-booklets [21], one of which was accompanied by a
personalized worksheet [6]. Of the eight studies, only Kun-
neman et al. [26] made their decision aid—in its entirety—
readily accessible. One study did provide a link to its deci-
sion aid, however that link was not functional at the time of
attempted access) [21]. Another study specified that the de-
cision aid would be made available upon request [22]. Each
report assessed a unique decision aid. The stroke prevention
therapy options compared varied across the eight decision
aids: all studies included warfarin and compared it to one
or more of no therapy, ASA (with or without clopidogrel),

and DOACs.
The process of decision aid delivery was also variable.

Most of the decision aids (n = 5) were used by patients out-
side the clinical visit, either self-administered before (n = 3)
[6,21,22] and/or after consultation (n = 1) [23] or with the
assistance of research staff in preparation for an upcoming
consultation (n = 1) [25], while the final three decision aids
were designed for co-use by patients and clinicians and ad-
ministered during the clinical consultation [20,24,26].

Studies included patients with AF or at risk of AF. Ta-
ble 3 (Ref. [6,20–26]) summarizes the participant charac-
teristics, which included number of patients, average age,
percent female, annual stroke risk, comorbidities and stoke
prevention therapy at baseline. The sample size of the eight
studies ranged from 20 to 922 patients [20,26]. The major-
ity of patients were at least 70 years of age. The proportion
of females varied, ranging from 1% to 57% of the sample
populations [22,25]. Patients typically had a high annual
risk of stroke. Seven of the eight studies predominantly in-
cluded patients who had previous exposure to OAC (pre-
dominately warfarin or unspecified) [6,20–22,24–26]; the
other study did not report stroke prevention therapy at base-
line [23].

3.3 Outcomes
The outcomes assessed in each study are characterized

in Table 4 (Ref. [6,20–26]), which include stroke preven-
tion therapy choice, adherence to stroke prevention therapy
choice, decisional conflict, patients’ knowledge and addi-
tional results.

3.4 Risk of Bias Assessment
Overall, the six RCTs were rated at low or uncertain

risk of bias (Fig. 2; Fig. 3, Ref. [18]). See Supplemen-
tary Table 1, for expanded details on risk of bias in each
included trial.
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Table 2. Characteristics of included studies.
Author, year Country Study design Patients (n) PDA format Access to en-

tire PDA
Therapeutic options displayed Administration Outcomes reported

Man-Son-Hing
et al. [6] 1999

Canada RCT (control: stan-
dard care)

287 Audio-booklet &
personal worksheet

No ASA vs. warfarin Self-administered
before consultation

Ability to choose SP therapy, adherence at 6
months, knowledge, expectations, decisional
conflict, satisfaction in SDM

McAlister et al.
[21] 2005

Canada RCT (control: stan-
dard care)

434 Audio-booklet No ASA vs. warfarin Self-administered
before consultation

Patients receiving SP therapy appropriate to
their stroke risk (according to ACCP recom-
mendations), knowledge, expectations, deci-
sional conflict

Thomson et al.
[24] 2007

United Kingdom RCT (control: CPG) 109 Computer program No warfarin vs. no therapy During consultation Decisional conflict, knowledge, decision
making preference, SP therapy choice

Fraenkel et al.
[25] 2012

United States RCT (control: stan-
dard care)

135 Computer program No ASA vs. warfarin vs. no therapy Administered before
consultation

Decisional conflict, knowledge, patient-
physician communication, change in SP
therapy

Guo et al. [23]
2017

China RCT (control: stan-
dard care)

209 Mobile app No warfarin vs. no therapy (but patient
would receive additional DOAC ed-
ucation/counseling if SAMe-TT2R2

score >2)

Self-administered
before and after
consultation

Knowledge, quality of life, adher-
ence, satisfaction in SDM, usabil-
ity/feasibility/acceptability

Stephan et al.
[20] 2018

Brazil Observational (pre-
post validation)

20 Mobile app No ASA vs. ASA + clopidogrel vs.
warfarin vs. apixaban vs. dabiga-
tran vs. rivaroxaban vs. no therapy

During consultation Knowledge, decisional conflict, risk percep-
tion of OAC

Loewen et al.
[22] 2019

Canada Observational (pre-
post validation)

37 Computer program Upon request Decision 1 (therapeutic class):
“ASA” vs. “OAC” vs. “no therapy”
vs. “unsure”

Self-administered
before consultation

Decisional conflict, knowledge, usabil-
ity/acceptability, patient preferences, effects
on SP therapy choices, participant feedback

Decision 2 (drug choice; if “OAC”
was picked for Decision 1): apixa-
ban vs. dabigatran vs. edoxaban vs.
rivaroxaban vs. warfarin

Kunneman et al.
[26] 2020

United States of
America

RCT (control: stan-
dard care)

922 Computer program Yes warfarin vs. “DOAC” During consultation Quality of communication, knowledge, risk
perception, decisional conflict, satisfaction
in SDM, decision concordance, duration
of encounter, likelihood to recommend en-
counter

ACCP, American College of Chest Physicians; ASA, acetylsalicylic acid (Aspirin®); CPG, clinical practice guidelines; DOAC, direct oral anticoagulant; HCP, healthcare provider; OAC, oral anticoagulant; PDA,
patient decision aid; RCT, randomized control trial; SAMe-TT2R2, warfarin control predictor [Sex, Age <60 years, Medical history, Treatment, Tobacco use, Race]; SDM, shared decision making; SP, stroke
prevention.5
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Table 3. Participant characteristics.
Author, year Participants (n) Mean age (years) Female (%) Annual stroke risk (%) Comorbidities (%) Stroke prevention therapy at baseline (%)

Man-Son-Hing et al. [6] 1999 287 AF 66 24 Not reported Hypertension (41) ASA (43), Warfarin (ever taken; 26)

McAlister et al. [21] 2005 434 AF 72 39 Low (8), moderate-low (9),
moderate-high (3), high (39),
very high (41)

CAD (32), diabetes (18), heart failure (20), hy-
pertension (56), prior stroke (22)

ASA (9), warfarin (79), ASA + warfarin
(10), no therapy (2)

Thomson et al. [24] 2007 109 AF 73 44 Average: low-moderate (an-
nual stroke risk: 2.16%)

Not reported ASA (23), warfarin (71)

Fraenkel et al. [25] 2012 135 AF Majority ≥75 1 Low (4), moderate (24), high
(72)

Diabetes (28), heart failure (26), hypertension
(87), prior stroke (8)

ASA (8), warfarin (73), ASA + warfarin
(19)

Guo et al. [23] 2017 209 AF 69 44 Average: high (CHA2DS2-
VASc score = 2.65)

CAD (44), diabetes (17), heart failure (15), hy-
pertension (58), hypertrophic cardiomyopathy
(3), liver dysfunction (2), PAD (5), prior stroke
(9), renal dysfunction (6)

Not reported

Stephan et al. [20] 2018 20 AF 68 40 Low (3), moderate (10), high
(87)

Alcohol abuse (3), cardiovascular disease (23),
diabetes (30), heart failure (30), history of
bleeding (17), hypertension (80), non-ASA
NSAIDs (27), prior stroke (17), pulmonary
disease (17), renal dysfunction (7), SBP >160
mmHg (10), smoking (10)

Unspecified OAC (67); no therapy (33)

Loewen et al. [22] 2019 37 AF & at risk of AF 71 57 Average: high (CHA2DS2-
VASc score = 2.38)

Diabetes (5), heart failure (21), history of
bleeding (21), hypertension (40), labile INR
(23), liver dysfunction (5), myocardial infarc-
tion (16), prior stroke (8), renal dysfunction
(13), SBP >160 mmHg (18)

ASA (27), warfarin (14), apixaban (16),
dabigatran (0), rivaroxaban (19), edoxa-
ban (0), no therapy (27)

Kunneman et al. [26] 2020 922 AF 71 37 Low (0), moderate (8), high
(92)

Not reported Unspecified OAC (79), no therapy (21)

AF, atrial fibrillation; ASA, acetylsalicylic acid (Aspirin®); CAD, coronary artery disease; INR, international normalized number; PAD, peripheral arterial disease; PDA, patient decision aid; SBP, systolic blood
pressure.
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Table 4. Outcomes assessed in included studies examining patient decision aids for stroke prevention therapy in atrial fibrillation management.
Author, year Stroke prevention therapy choice Adherence to stroke prevention

therapy choice
Decisional conflict (Overall & Sub-
scales)

Patient knowledge Additional results

Man-Son-Hing et al.
[6] 1999

PDA group more likely to make a
definitive choice about SP therapy
(ASA vs. warfarin) following consul-
tation compared to standard care (99%
vs. 94%, p = 0.02)

No difference in adherence to
initial SP therapy choice at 6
months (6 patients changed their
SP therapy plans in PDA group
vs. 9 patients in standard care, p
= 0.44)

No difference in overall decisional
conflict (p = 0.14), but patients using
PDA felt more informed compared to
standard care (p < 0.05)

Compared to standard care: PDA im-
proved knowledge about AF and SP
therapy options; higher percentage of
patients in PDA group gave accurate
estimates of their stroke and bleeding
risks when taking ASA and warfarin

No difference in satisfaction with DM
process (p = 0.1); previous warfarin
use was an independent predictor of
choosing warfarin as initial SP ther-
apy (p = 0.04)

McAlister et al. [21]
2005

Not reported Not reported PDA lowered overall decisional con-
flict, and patients using PDA felt more
certain (p = 0.02), more informed (p<
0.001), and clearer about personal val-
ues (p = 0.04) compared to standard
care

PDA group more accurate in their es-
timates of potential benefits and risks
of SP therapy (p < 0.05)

12% absolute improvement in num-
ber of individuals with AF receiving
appropriate SP therapy in PDA group
vs. standard care at 3 months (p =
0.03) but no difference seen at 12
months (based on guideline recom-
mendations)

Thomson et al. [24]
2007

PDA group less likely to make a
definitive choice regarding SP therapy
(warfarin vs. no therapy) compared to
CPG (OR = 0.33); patients not already
onwarfarin less likely to start warfarin
in PDA group (OR = 0.01)

Not reported PDA lowered overall decisional con-
flict compared to CPG (p = 0.036);
PDA patients felt more informed and
clearer about personal values for risks
and benefits of options (p < 0.05)

No difference in knowledge between
PDA and CPG groups

No difference in number of HCP con-
sultations and hospitalizations at 3
months following initial consultation
between groups (p > 0.05)

Fraenkel et al. [25]
2012

No change in SP therapy choice in
PDA or standard care groups post-30
days; 5 patients on warfarin in PDA
group expressedASA to be a better SP
therapy choice for them, but HCP con-
vinced them otherwise

Not reported Difference in overall decisional con-
flict not reported, but patients using
PDA felt more informed (p = 0.011)
and clearer about personal values for
risks and benefits of options compared
to standard care (p < 0.001)

Compared to standard care: PDA
improved knowledge about SP ther-
apy options and side effects; PDA
group more accurate in their stroke
and bleeding risks

Compared to standard care, PDA in-
creased the number of discussions
about stroke and bleeding risks with
HCP (p < 0.0001)

Guo et al. [23] 2017 PDA group more likely to choose
DOAC compared to standard care (p
< 0.001)

Greater adherence levels in
PDA group at 1- and 3-months
compared to standard care (p <

0.05)

Not reported PDA improved knowledge about AF
compared to standard care (p < 0.05)

Compared to standard care, PDA in-
creased QoL scores and reduced anxi-
ety and depression (p < 0.05); >90%
of patients found PDA easy, user-
friendly and helpful
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Table 4. Continued.
Author, year Stroke prevention therapy choice Adherence to stroke pre-

vention therapy choice
Decisional conflict (Overall & Sub-
scales)

Patient knowledge Additional results

Stephan et al. [20]
2018

Not reported Not reported Overall decisional conflict was low
after PDA use (DCS: 11 ± 16/100);
decisional conflict was not measured
at baseline

Knowledge about AF was greater af-
ter PDA use compared to baseline (p
< 0.001), but there was no difference
in accuracy of risk perception

Not reported

Loewen et al. [22]
2019

Among Individuals with AF, 20%
chose a SP therapy from a therapeutic
class (ASA vs. OAC vs. no therapy)
different from that currently prescribed
to them; 60% chose a different drug
than that currently prescribed to them

Not reported Overall decisional conflict (MD, –
21.1; 95% CI, –31.7 to –21.2) and its
subscales were lower after PDA use
compared to baseline

Knowledge about AF was greater af-
ter PDA use compared to baseline (p
= 0.02)

89% of patients completed PDA in a sin-
gle session; 76% of patients felt individual-
ized therapy attribute ranking was congru-
ent with their values; PDA well accepted;
SUS score = 61/100; no negative conse-
quence of using PDA identified

Kunneman et al.
[26] 2020

Decision concordance high in both
PDA and standard care groups

Not reported No difference in decisional conflict
between PDA group and standard care
(for overall decisional conflict and its
subscales)

No difference in knowledge about AF
and SP therapy options (aRR, 1.01;
95% CI, 1.0 to 1.02) and risk percep-
tion between (strict aRR, 1.4; 95% CI,
0.8 to 2.2 and liberal aRR, 1.3; 95
CI%, 0.8 to 1.8) PDA group and stan-
dard care

Communication quality reported high in
both PDA and standard care groups; both
PDA and standard care groups recom-
mended their approach used; clinicians
more satisfied after PDA use compared to
standard care (aRR, 1.49; 95% CI, 1.42 to
1.53); no difference in encounter duration
(approx. mean duration: 31–32 min, aMD,
1.1.; 95% CI, –0.3 to 2.5 min)

aMD, adjusted between-arm difference; aRR, adjusted relative risk; ASA, acetylsalicylic acid (Aspirin®); CPG, clinical practice guidelines; CI, confidence interval; DCS, Decisional Conflict Scale; DM, decision-
making; DOAC, direct oral anticoagulant; HCP, healthcare providers; MD, mean difference; OAC, oral anticoagulant; OR, odds ratio; PDA, patient decision aid; QoL, quality of life; SP, stroke prevention; SUS,
System Usability Scale.
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Fig. 3. Risk of bias summary for each included randomized
trial. Summary of risk of bias assessment of included randomized
trials conducted using the Cochrane Collaboration’s Risk of Bias
tool [18]. Green circles with a ‘+’ indicate low risk of bias, yellow
circles with a ‘?’ indicate unclear risk of bias and red circles with
a ‘-’ indicate high risk of bias.

The quality of the two observational studies was rated
as “fair” (See Supplementary Table 2 for further details on
the rationale for these ratings).

3.5 Stroke Prevention Therapy Choice

The second column in Table 4 summarizes the results
of reported stroke prevention therapy choice. Six of the
eight studies used this outcome. Man-Son-Hing et al. [6]
found that individuals with AF who used their decision aid
were more likely to make definite stroke prevention ther-
apy choices (99% vs. 94%, p = 0.02). Conversely, Thom-
son et al. [24] found that individuals with AF who used
their decision aid were less likely to make a decision to
start or continue warfarin, a finding that was entirely due
to a marked difference in the group of patients not already
taking warfarin (25% vs. 94%, relative risk 0.27, 95% CI,
0.11 to 0.63). Fraenkel et al. [25] noted no change in stroke
prevention therapy choice following both decision aid use
or standard care consultations. However, following consul-
tation with their decision aid, five patients (7.6% of the in-
tervention group) indicated a preference for changing their
current warfarin therapy regimen to ASA, but were con-
vinced otherwise by physicians with a strong preference
for warfarin therapy (four of the five cases), or by a medi-
cal trainee who felt uncomfortable allowing a transition in
therapy. Guo et al. [23] found patients in their decision

aid group were more likely to choose a DOAC compared
to their standard care group. Loewen et al. [22] reported
that, by using their decision aid, 20% of their individuals
with AF chose a stroke prevention therapy from a thera-
peutic class (antiplatelet vs. OAC vs. no therapy) different
from that currently prescribed to them and 60% of individ-
uals with AF chose a different drug than the one currently
prescribed to them. Lastly, Kunneman et al.’s [26] study
showed decision concordance, which is the therapeutic al-
liance and negotiation reached between patients and their
healthcare providers, to be high in both their decision aid
and standard care groups.

3.6 Adherence to Stroke Prevention Therapy Choice

Only two of the eight studies reported adherence to
initial stroke prevention therapy choice (≥3-months post-
intervention), as shown in Table 4 [6,23]. Guo et al. [23]
assessed patients’ adherence at three months using scores
from a 3-item Adherence Estimator, whereas Man-Son-
Hing et al. [6] assessed patients’ adherence at six months
using telephone follow-up inquiring about current therapy
and reasons for any change from the original decision. Guo
et al. [23] found patients’ adherence levels to be greater
with the use of their decision aid compared to standard care.
However, Man-Son-Hing et al. [6] found patients’ adher-
ence to be similar for their decision aid and standard care
groups.

3.7 Decisional Conflict

Seven studies reported decisional conflict, as mea-
sured by the validated Decisional Conflict Scale (DCS)
[17]. However, as shown in the fourth column in Table 4,
reporting of the DCS varied across studies. The variability
in the application of this outcome precluded a valid quan-
titative meta-analysis. Six of those seven studies reported
their overall DCS scores, either in comparison to standard
care [6,21,26] or before decision aid use [22], as a mean
difference between decision aid use and clinical practice
guidelines [24], or in one instance, with no comparator at
all [20]. Four of the seven studies measured and clearly re-
ported all five of their decisional conflict subscale scores
(i.e., effective, informed, support, uncertainty and values
clarity) [6,21,22,26], two of the seven studies only mea-
sured and reported some of the decisional conflict subscales
(Fraenkel et al. [25]: informed and values clarity; and
Loewen et al. [22]: informed, support, uncertainty and
values clarity) and one study stated they measured the fol-
lowing three subscales but did not report their individual
scores: uncertainty, values clarity and support [20]. In re-
spect to overall decisional conflict scale scores: two studies
found that the decision aid led statistically significant but
small magnitude improvements in decisional confidence
compared to control groups [21,24]; one study indicated pa-
tients who used a decision aid had greater decisional confi-
dence after decision aid use compared to baseline [22]; one
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study reported low decisional conflict after decision aid use
but did not measure it before use [20]; and two studies re-
ported no difference in decisional confidence between the
decision aid and standard care groups [6,26]. In terms of the
DCS subscale scores and the respective studies that reported
them, patients who used a decision aid felt more informed
(n = 5/6; compared to control or baseline) [6,21,22,24,25],
better supported (n = 1/5; compared to baseline) [22], more
certain (n = 2/5; compared to control or baseline) [21,22]
and clearer about personal values (n = 4/6; compared to
control or baseline) [21,22,24,25].

3.8 Patient Knowledge
All eight studies reported outcomes for patients’

knowledge (Table 4). Each study reported using a differ-
ent knowledge assessment tool, evaluating one or more of:
AF knowledge (n = 5); accuracy of risk perception for both
stroke and bleeding (n = 4); and understanding of stroke
prevention therapy options, including benefits, risks and
side effects (n = 4). Decision aid use improved general
AF knowledge (n = 4/5, compared to control or baseline)
[6,20,22,23], accuracy of risk perception (n = 3/4, com-
pared to control or baseline) [6,21,25], and understanding
of stroke prevention therapy options (n = 2/4, compared to
control) [6,25].

3.9 Additional Results
The sixth column in Table 4 summarizes the additional

results reported by each study. Compared to standard care,
decision aid use improved the number of individuals with
AF receiving appropriate stroke prevention therapy three
months after initial consultation with the patient about the
use of a decision aid [21]; increased the number of discus-
sions about stroke and bleeding risks during consultations
[25]; and was associated with better quality of life scores,
reduced anxiety and depression, as well as greater health-
care providers’ satisfaction [23,26]. Additionally, patients
reported high satisfaction and communication quality, and
would recommend the use of decision aids, although pa-
tients’ satisfaction, communication quality and recommen-
dation were also high in standard care groups [6,26]. De-
cision aid use was not associated with a difference in the
number of subsequent clinic visits within three months in
one study [24], nor with the duration of patients’ visits com-
pared to control in another study [26]. Lastly, two of the
eight studies reported assessing the acceptability and usabil-
ity of their decision aids, and found that they could be used
independently by and were acceptable to patients [22,23].

4. Discussion
This systematic review and narrative synthesis in-

cluded eight articles that examined the effects of patient de-
cision aids on individuals with or at risk of AF, in choos-
ing stroke prevention therapy. Due to the very significant
heterogeneity in the design and implementation of the in-

dividual patient decision aids, as well as the interventions
compared in each study, a quantitative meta-analysis was
not performed, in accordance with best practices in system-
atic reviews [27,28]. Therefore, a pooled estimate of the ef-
fects of the studied decision aids on our primary outcomes
of stroke prevention therapy choice and adherence is un-
available [6,22–26]. However, it was apparent that decision
aid use increased patients’ knowledge and decisional con-
fidence. We found decision aid use improved general AF
knowledge in 80% of the studies [6,20,22,23], accuracy of
risk perception in 75% of the studies [6,21,25], and under-
standing of stroke prevention therapy options in 50% of the
studies [6,25].

The strengths of this systematic review include our
comprehensive search strategy, inclusion of all relevant
study designs and a rigorous quality assessment. We sum-
marized the design characteristics, implementation meth-
ods and results of the decision aids trialed in the included
studies. While significant between-study variability pre-
cludes making definitive statements about the relative mer-
its of the various included design features, we believe this
work provides a valuable reference for researchers working
in this field.

Despite over 20 years of research, it remains unclear
whether use of patient decision aids leads more patients
with AF to select a guideline-recommended stroke preven-
tion therapy or encourages better long-term adherence. This
review identified several potential sources of this uncer-
tainty, including variability in decision aid tool design, de-
livery, and evaluation metrics, which limit opportunities for
quantitative meta-analysis. As such, important questions
relevant to researchers designing decision aids and to clini-
cians considering their use in practise, remain unanswered.
These include optimal tool design (paper-, computer-, or
app-based) delivery format (pre-encounter or in-visit), and
the role of repeated interventions. Furthermore, most stud-
ies included patients with high baseline exposure to AF
stroke prevention decision-making: 99% of the patient pop-
ulation were already familiar with stroke prevention ther-
apy through their previous experiences and 73% of patients
were already taking an OAC/DOAC at baseline [6,22,24].
As a result, this previous experience could have biased pa-
tients towards their current stroke prevention therapy regi-
men because the patients were reported as generally satis-
fied with their current therapy regimen. This result could
relate to patients potentially desiring familiarity with their
ongoing therapy or having no difficulty in deciding on their
best course of action, for example, if they already had high
levels of knowledge and decisional confidence at baseline.
This decision-making bias, known as anchoring or status
quo bias, reduces the potential contribution of decision aids
in AF management for patients who already have an in-
dividualized care plan [29]. Future studies should con-
sider recruitment of larger proportions of newly-diagnosed
or treatment-naïve AF patients.
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Consistent with more general reviews of patient de-
cision aids for various disease conditions and purposes,
our results show decision aid use is associated with im-
proved risk perception and decisional confidence [10]. All
included studies found that decision aid use was associ-
ated with improved AF knowledge [6,20,22,23] and/or the
understanding of stroke prevention therapy options [6,25].
The fact that improvements in knowledge do not neces-
sarily translate to behaviour changes is well-known in be-
havioural science and is sometimes called the ‘Knowledge-
Attitude-Behaviour Gap’. These results emphasize that in
order to change behaviour and clinical outcomes, even the
most effective patient decision aids will need to be carefully
implemented and serve to augment rather than replace the
clinician-patient relationship.

Interestingly, one study found that five patients pre-
ferred ASA rather than their current warfarin regimen after
the use of a decision aid, but were convinced by their re-
spective healthcare providers to continue taking warfarin
[25]. This example emphasizes issues related to the use of
patient decision aids within clinical practice, particularly if
the providers views, references, and /or beliefs about the ev-
idence do not align with the information presented in the de-
cision aid. Some healthcare providers may harbour a belief
that patients do not—and should not—have a choice about
their therapeutic options. This represents a barrier to deci-
sion aid use in clinical care [30]. Thus, expanded efforts are
needed with decision aid development that includes health-
care providers in the development process.

We also found some of the evaluated patient decision
aids to be outdated. Only three studies [20,22,26] in this
review incorporated a DOAC as a stroke prevention ther-
apy option. Future decision aids should ensure all contem-
porary therapeutic options, including non-pharmacological
options such as left atrial appendage closure, are included.
The inclusion of these therapies will increase the complex-
ity of therapy deliberation, further emphasizing the need for
decision aids, and potentially for ancillary decision support
measures such as decision coaching [31]. In addition, we
found most of the decision aids to be publicly unavailable.
This is likely due to the lack of resources necessary to up-
date decision aids to include all contemporary therapeutic
options, as well as to maintain them in the public domain.

Lastly, while it appears that decision aid use is asso-
ciated with greater knowledge and decisional confidence,
this does not necessarily mean that patient decision aids are
designed well. Only two studies reported designing their
decision aids according to the International Patient Deci-
sion Aid Standards (IPDAS) criteria (albeit several of the
decision aids were designed before the first IPDAS crite-
ria were published) [22,25]. Future decision aid develop-
ment should therefore consider conforming their design to
the IPDAS criteria as a way to optimize their development.
Moreover, only one study reported using the results of a
formative assessment to refine their decision aid’s devel-

opment, but that study provided no detail on and reported
no outcomes from the testing and participant feedback [22].
Additionally, two of the eight studies reported conducting
summative assessments of their decision aids [22,23]. Con-
sidering that decision aid use requires engagement from
both patients and healthcare providers, obtaining their feed-
back on usability, content and acceptability and incorporat-
ing their suggestions directly into the design process will
optimize decision aid development [32]. This will also in-
crease usability by ensuring decision aids are not perceived
as time-consuming and are relevant to individuals’ health
concerns.

5. Limitations
This systematic review has several limitations. First,

the total number of participants was relatively small. This
small number may have influenced the generalizability of
the results and makes determining any causal relationships
with the use of patient decision aids more difficult. More-
over, one study included some patients (n = 12/37; 32%)
that were at risk of, but did not have, AF [22]. Second, the
small number of studies and the heterogeneity in study de-
sign, interventions and outcome reporting precluded mean-
ingful quantitative meta-analysis and formal assessment of
publication bias. Future research should therefore consider
establishing a core set of well-defined outcome measures
related to decision aid use, which researchers can routinely
use. Future evaluation studies of decision aid use should
also consider following the Standards for Universal Re-
porting of Patient Decision Aid Evaluation Studies (SUN-
DAE) standards to improve the quality of their publications
(which one study did) [22,33]. Lastly, none of the studies
evaluated the efficacy of their patient decision aid’s use on
clinical outcomes such as stroke and bleeding.

6. Conclusions
In this systematic review we found that current evi-

dence for the use of patient decision aids to influence ini-
tial stroke prevention therapy choice or longer-term adher-
ence with stroke prevention therapy for patients with non-
valvular AF is inconclusive. The decision aids we studied
did reduce decisional conflict and increase patients’ knowl-
edge. These findings highlight the need for well-designed
decision aids that present patients with all contemporary
therapeutic options. Future research is also needed to eval-
uate stroke prevention therapy choice in individuals who
were recently diagnosed with AF, subsequent long-term ad-
herence to this treatment and attention to barriers to decision
aid implementation.
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