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Abstract

Background: Atrial fibrillation (AF) is one of the most common predisposing factors for ischemic stroke worldwide. Because
of this, patients with AF are prescribed anticoagulant medications to decrease the risk. The availability of different options for
oral anticoagulation makes it difficult for some patients to decide a preferred choice of medication. Clinical guidelines often
recommend enhancing the decision-making process of patients by increasing their involvement in health decisions. In particular,
the use of patient decision aids (PDAs) in patients with AF was associated with increased knowledge and increased likelihood
of making a choice. However, the majority of available PDAs are from Western countries.

Objective: We aimed to develop and pilot test a PDA to help patients with nonvalvular AF choose an oral anticoagulant for
stroke prevention in the local setting. Outcomes were (1) reduction in patient decisional conflict, (2) improvement in patient
knowledge, and (3) patient and physician acceptability.

Methods: We followed the International Patient Decision Aid Standards (IPDAS) to develop a mobile app–based PDA for
anticoagulation therapy in patients with nonvalvular AF. Focus group discussions identified decisional needs, which were
subsequently incorporated into the PDA to compare choices for anticoagulation. Based on recommendations, the prototype PDA
was rendered by at least 30 patients and 30 physicians. Decisional conflict and patient knowledge were tested before and after
the PDA was implemented. Patient acceptability and physician acceptability were measured after each encounter.

Results: Anticoagulant options were compared by the PDA using three factors that were identified (impact on stroke and
bleeding risk, and price). The comparisons were presented as tables and graphs. The prototype PDA was rendered by 30 doctors
and 37 patients for pilot testing. The mean duration of the encounters was 15 minutes. The decisional conflict score reduced by
35 points (100-point scale; P<.001). The AF knowledge score improved from 10 to 15 (P<.001). The PDA was acceptable for
both patients and doctors.

Conclusions: Our study showed that an app-based PDA for anticoagulation therapy in patients with nonvalvular AF (1) reduced
patient decisional conflict, (2) improved patient knowledge, and (3) was acceptable to patients and physicians. A PDA is potentially
acceptable and useful in our setting. A randomized controlled trial is warranted to test its effectiveness compared to usual care.
PDAs for other conditions should also be developed.

(JMIR Cardio 2021;5(2):e23464) doi: 10.2196/23464
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Introduction

Atrial fibrillation (AF) is the most common sustained cardiac
dysrhythmia [1] and has been recognized as one of the most
common causes of ischemic stroke. In a global survey published
in 2016, it was found that the frequency of AF-associated stroke
was 28% [2]. The risk of developing a stroke from AF can be
decreased with the use of anticoagulation therapy. However,
almost half of all patients with AF were shown to never start
or continue their anticoagulant medications to prevent the
occurrence of a stroke [3-5]. Currently, multiple drug options
with different efficacy and safety profiles exist in the market.
Therefore, it is imperative for health care providers to consider
their patients’ individual preferences and involve them in the
decision-making process.

Shared decision-making (SDM) has been promoted as a helpful
adjunct in health care delivery, especially when multiple
treatment options with varied outcomes exist. This point in the
decision-making process creates a state of uncertainty known
as decisional conflict [6]. In order to facilitate SDM, patient
decision aids (PDAs) that take into consideration the patient’s
values and needs have been advocated to encourage a two-way
exchange of information between the health care provider and
the patient [7-9]. Among patients with AF, the use of PDAs
was associated with increased patient knowledge, increased
likelihood of making a choice, and low decisional conflict [10].
This is particularly important because patients whose values
and preferences were not taken into consideration in the
decision-making process were shown to be more dissatisfied
and nonadherent to therapy, hence increasing the risk for
ischemic stroke [4,11,12]. The latest cardiovascular clinical
guidelines already recommend the use of SDM to facilitate an
individualized approach to anticoagulation therapy in patients
with nonvalvular AF [13].

While the benefits of using PDAs have been validated in
Western countries, SDM still remains a novel concept in Asia
where paternalism is still the norm [14]. Nevertheless, it has

been found that patients in Asia want to be involved in SDM
[15,16]. In the Philippines, there has only been one published
study on a PDA that was developed for diabetic patients
choosing an oral hypoglycemic agent [17]. This study found
that PDAs are feasible to use in a lower middle–income country
without significantly increasing consult time. To date, no PDA
for anticoagulation therapy in AF has been developed and
published in our setting. We developed a PDA to address this
gap.

Specifically, we aimed to develop and pilot test a mobile
app–based decision aid that focuses on supporting the
decision-making process of patients with nonvalvular AF
regarding their choice of oral anticoagulation therapy in our
setting. As a pilot test, our study sought to determine the level
of decisional conflict and knowledge among patients at baseline
and after administration of the decision aid, and to assess the
acceptability of our decision aid among doctors and patients in
the local setting.

Methods

Overview
This study encompasses the first two parts of the PDA
development process, as outlined by The International Patient
Decision Aid Standards (IPDAS) [8]. It was executed in two
phases. Phase I involved literature review and focus group
discussions (FGDs) among patients and doctors, which assessed
their values and decisional needs. The product of phase I was
a prototype application-based PDA that was used in the
implementation of phase II. In phase II, pilot testing was done
to assess the PDA’s acceptability for doctors and patients and
its effect on patients’ knowledge and decisional conflicts. This
pilot testing employed a before-and-after study with the aid of
validated outcome assessment tools from the Ottawa Decision
Support Framework [6,18,19]. The University of the Philippines
– Philippine General Hospital (UP-PGH) Expanded Hospital
Research Office approved this study. Figure 1 shows the general
flow of the development process.

Figure 1. Decision aid development process.
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Phase I: Creation of a PDA Prototype

Decisional Needs Assessment
Patients were selected through convenience sampling from the
UP-PGH General Medicine, Cardiology, and Neurology
Outpatient Clinics. Recruitment was done in the following two
ways: (1) through physicians from the abovementioned
outpatient clinics who identified patients with nonvalvular AF,
and (2) research assistants who were stationed outside the said
clinics who actively asked patients if they have “irregular
beating of the heart” or are taking anticoagulants. Once assessed
by the investigators as qualified, a trained research assistant
explained the informed consent, and those who consented were
included in the FGDs.

Physicians who were included for the needs assessment were
doctors from different specialties who were direct health care
providers for patients with AF. They were mainly recruited
from the residents and fellows in training under Internal
Medicine, Cardiology, and Neurology.

FGDs were conducted with both patients and physicians to
identify the decision-making issues when dealing with patients
with AF. The discussions were centered on the overall theme
of SDM, its applicability to the local setting, and factors that
patients and doctors consider important when faced with the
different options of anticoagulation for stroke prevention.

Two FGDs with six to eight participants were conducted to
identify the decisional needs. After informed consent was
obtained from each participant, a moderator facilitated the
discussion using a set of guide questions. Both sessions were
recorded and transcribed verbatim by a research assistant, and
the data were processed for analysis.

Drafting of the PDA Prototype
The authors served as the steering group of clinicians who
guided the drafting of the PDA prototype in all its stages of
development. Information gathered from the aforementioned
FGDs that identified decisional needs were incorporated in the
prototype PDA. A systematic literature search was done for
evidence on the effectiveness, bleeding risk, adverse effects,
and dosing of the different medications available in the
Philippines. The available literature that was used in the study
was appraised for directness, validity, and applicability prior to
inclusion into the evidence base of the PDA [20-22]. The cost
of the included medications was surveyed from the largest chain
of pharmacies in the country. A modified version of a validated
image [23] for patient education was also incorporated into the
PDA prototype. These plans were communicated through a
series of meetings with an independent third-party contractor
that was commissioned to program the PDA into a mobile-based
app.

Phase II: Pilot Testing
A prospective before-and-after observational design was used
to pilot test the PDA. Doctors and patients from the UP-PGH
General Internal Medicine, Neurology, Cardiology, and Faculty
Clinics were invited to participate in pilot testing through
convenience sampling. Eligible patients included adults who
were at least 19 years old, were able to speak and understand

Filipino and English, and had a diagnosis of nonvalvular AF.
Patients with major cognitive or psychiatric symptoms were
excluded. Similar to phase I, recruitment was done in the
following two ways: (1) through physicians who referred their
patients with nonvalvular AF, and (2) through research assistants
who were stationed outside the said clinics who actively asked
patients if they have “irregular beating of the heart” or are taking
anticoagulants. Once deemed eligible, written informed consent
was obtained prior to enrollment. A convenience sample of 30
doctors and 37 patients participated. Prior to the actual
patient-doctor encounter, a special training session was held to
give the physicians a trial copy of the PDA, introduce them to
the interface, and allow them to practice using the mobile app.
On the day of the patient-doctor encounter, the physicians were
instructed to use the PDA to facilitate patient education and
decision-making regarding anticoagulation therapy.

Before the encounter, data collected from patients included
demographics, baseline knowledge about AF using the Ottawa
PDA Knowledge Tool, and baseline level of decisional conflict
measured using the Ottawa PDA Decisional Conflict Scale
(DCS). After the encounter, patients were again asked to answer
the Ottawa Knowledge Tool and Ottawa PDA DCS [6,18]. Both
patients and doctors were also asked to answer the Ottawa
Acceptability Tool–Patient and Practitioner Versions [19]. These
validated outcome assessment tools were administered via an
interviewer-assisted questionnaire. In order to protect the
participants’ information, names were anonymized and the data
collection forms were coded and kept in a locked cabinet.

The outcomes for this pilot study were the developed PDA’s
effects on patient knowledge, the level of decisional conflict,
and patient and physician acceptability. Descriptive statistics
using means and SDs were used for continuous variables, and
proportions were used for categorical variables. Bivariate
analysis included paired t tests for comparing pre-PDA and
post-PDA knowledge and decisional conflict scores.

Results

Decisional Needs Assessment: Patients
A FGD was conducted wherein eight patients (five female and
three male patients) participated. They were all diagnosed with
nonvalvular AF and were taking anticoagulant medications (five
were on warfarin and three were on rivaroxaban). Important
points that emerged during the discussion were as follows:

1. Participants knew that AF is the irregular beating of the
heart, but they were unsure what causes the condition.

2. The bad outcomes of AF that patients knew were ischemia
(ie, stroke and transient ischemic attacks) and symptoms
of heart failure (ie, easy fatigability, dyspnea, and
orthopnea). Awareness of these conditions causes anxiety.

3. The prevention of bad outcomes entails intake of
anticoagulants and regular follow-up with health care
providers.

4. Factors taken into consideration when choosing
anticoagulant medications are efficacy, side effects (ie, risk
of bleeding and gastrointestinal upset), cost, frequency of
laboratory testing, and doctor’s preference.
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5. Benefits associated with the intake of drugs include
anticoagulation, stroke prevention, and better sense of
well-being (ie, tolerate exercise). Unwanted consequences
of taking medications include bleeding, frequent laboratory
testing, and diet modifications.

6. The participants had different opinions on SDM. A majority
would like to be involved in health care decisions, while
some still subscribed to the paternalistic doctor-patient
relationship.

Decisional Needs Assessment: Doctors
Six physicians (three internists, two neurologists, and one
cardiologist) participated. Salient points that surfaced during
the discussion were as follows:

1. The doctor-patient relationship is a partnership. Providing
patients with enough knowledge is important for them to
make an informed choice when it comes to their health.
Once a decision has been made, patient autonomy should
always be respected.

2. Patients are uncomfortable with initiating anticoagulants
due to frequent blood tests, adverse effects of the drugs,
and associated costs. A better understanding of AF and the
need for anticoagulation makes it easier to convince them
to start anticoagulants.

3. In helping patients choose their medications, it is crucial
to tell them about the risks, benefits, frequency of laboratory
tests, ease of compliance, and cost of the drugs. The
availability of a reversal agent should also be mentioned.

4. Support from family and the health care provider helps
patients make decisions regarding their health.

5. Different strategies, such as using visual aids, modeling,
presenting real-world data, and enlisting the help of patient
education advocates, can help patients in choosing an
anticoagulant.

PDA Prototype
Based on literature review, scoping, and inputs from the focus
groups of patients and clinicians, a mobile app was developed

as a point-of-care PDA to support the decision-making process
of patients with nonvalvular AF regarding their choice of oral
anticoagulation. It contains basic information about AF and the
different choices for oral anticoagulation among nonvalvular
AF for stroke prevention. This can be accessed offline and is
intended to be used in the setting of a clinical consultation in
order to facilitate communication and discussion of treatment
options between patients and clinicians. A modified version of
a validated image [23] for patient education was incorporated
into the PDA prototype in order to aid clinicians to explain to
patients how their condition can predispose them to the
development of an ischemic stroke. It also includes a risk
calculator that computes for individualized baseline stroke and
bleeding risk using mCHA2DS2VASc (modified congestive
heart failure, hypertension, age ≥75, diabetes mellitus, stroke
or transient ischemic attack, vascular disease, age 50 to 74, sex)
and HASBLED (hypertension, abnormal renal and liver
function, stroke, bleeding predisposition, labile INRs, elderly,
drugs or alcohol) scores. The current locally available oral
anticoagulant choices include aspirin, warfarin, apixaban,
rivaroxaban, and dabigatran. Individual data of the drugs’ stroke
risk reduction and bleeding risk were compared using the data
from a 2017 network meta-analysis [20]. The latest market price
has also been presented. Medications have been anonymized
using letters to facilitate unbiased decision-making based on
the factors identified in the early phase of the study. These
factors are the drug’s stroke risk reduction, bleeding risk, and
cost. Individualized stroke risks and bleeding risks were
presented as three pictographs as follows: (1) number of events
among 100 people in 1 year, (2) the number of events among
1000 people in 1 year, and (3) a thermometer scale with
percentages of stroke risk and major bleeding episodes in 1
year. Once a decision is made, the name of the chosen drug,
together with relevant information on dosing and diet advise,
can be revealed by tapping on the letter that corresponds to the
drug of choice. Screenshots of the app can be seen in Figure 2.
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Figure 2. Screenshots of the patient decision aid prototype.

Pilot Test
We performed pilot testing of the decision aid on a sample of
30 physicians and 37 patients. The demographic characteristics
of both patients and physicians are summarized in Tables 1 and
2.

As seen in Table 3, the use of the PDA resulted in a significant
decrease in the total DCS score and all its subscale scores. The

total DCS score showed a decrease by 35 points (100-point
scale) (P<.001). Only 8% of the patients had a total DCS score
<25 (associated with implementing decisions) before PDA
implementation compared with 73% after its implementation.
Similarly, 68% of patients had a total DCS score >37.5
(associated with decision delay or feeling unsure about
implementation) before PDA implementation compared with
3% after its implementation.
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Table 1. Patient characteristics.

Value (N=37)Characteristic

61 (11)Age (years), mean (SD)

Sex, n (%)

27 (73%)Male

10 (27%)Female

Highest educational attainment, n (%)

12 (32%)Elementary

13 (35%)High school

4 (11%)College

3 (8%)Vocational

5 (14%)Postgraduate

Annual household income (PHPa), n (%)

35 (94%)Less than 80,000

1 (3%)80,000-160,000

1 (3%)320,000-400,000

aPHP: Philippine peso.

Table 2. Physician characteristics.

Value (N=30)Characteristic

29 (2)Age (years), mean (SD)

Sex, n (%)

19 (63%)Male

11 (37%)Female

Specialization, n (%)

20 (67%)Internal medicine

8 (27%)Cardiology

2 (7%)Neurology

Table 3. Decisional conflict scores (N=37).

P value (two-tailed, paired)Post-PDA score, mean (SD)Pre-PDAa score, mean (SD)Variable

<.00113.97 (12.09)48.73 (18.49)Total DCSb scorec

<.00113.73 (15.49)43.91 (21.57)Uncertainty subscored

<.00112.83 (15.66)57.20 (22.66)Informed subscoree

<.00113.47 (21.17)57.88 (45.51)Values clarity subscoref

<.00121.17 (16.26)43.46 (20.13)Support subscoreg

aPDA: patient decision aid.
bDCS: Decisional Conflict Scale.
cScores range from 0 (no decisional conflict) to 100 (extremely high decisional conflict).
dScores range from 0 (feels extremely certain about the best choice) to 100 (feels extremely uncertain about the best choice).
eScores range from 0 (feels extremely informed) to 100 (feels extremely uninformed).
fScores range from 0 (feels extremely clear about personal values for benefits & risks/side effects) to 100 (feels extremely unclear about personal values).
gScores range from 0 (feels extremely supported in decision-making) to 100 (feels extremely unsupported in decision-making).
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Patients also exhibited an increase in the AF knowledge score
after the use of the decision aid by 5 points, using a 24-point
knowledge tool (mean 10.35, SD 2.43 vs mean 15.4, SD 4.4;
P<.001). The mean duration of the consults was 15 (SD 6)
minutes.

Lastly, we examined the acceptability of the decision aid for
both patients and doctors by checking the responses to the
Ottawa Acceptability questionnaire (Tables 4 and 5).
Acceptability for both patients and doctors was generally high.

The percentages of patients who found that the way information
was presented was satisfactory were as follows: (1) impact of
AF: 98% (36/37), (2) information on risk factors: 95% (35/37),
(3) medication options: 98% (36/37), (4) treatment benefits:
98% (36/37), and (5) treatment risks: 95% (35/37). In addition,
92% (34/37) of patients found the length of material to be just
right, 92% (34/37) found the calculated values easy to
understand, all patients found the amount of information to be
just right, and all agreed that the material was balanced, helpful,
and with enough information to decide.

Table 4. Patient acceptability (presentation of information) (N=37).

Value, n (%)aPresentation of information

ExcellentGoodFairPoor

25 (68%)11 (30%)1 (3%)0 (0%)Impact of atrial fibrillation

25 (68%)10 (27%)2 (5%)0 (0%)Risk factors

27 (73%)9 (24%)1 (3%)0 (0%)Medication options

27 (73%)9 (24%)1 (3%)0 (0%)Treatment benefits

24 (65%)11 (30%)2 (5%)0 (0%)Treatment risks

aThe percentages do not add up to 100% because of rounding error.

Table 5. Patient acceptability (other measures) (N=37).

Value, n (%)Other measures

Length of material

2 (5%)Too long

1 (3%)Too short

34 (92%)Just right

Amount of information

0 (0%)Too much

0 (0%)Too little

37 (100%)Just right

Balanced presentation

0 (0%)Slanted

37 (100%)Balanced

Use in decision-making

37 (100%)Useful

0 (0%)Not useful

Understandability

34 (92%)Easy

3 (8%)Difficult

Information e nough to d ecide

37 (100%)Yes

0 (0%)No

Thirty doctors pilot tested the mobile app. They found that the
decision aid was easy to use (87%), easy to understand (90%),
and easy to experiment with (80%). Moreover, they agreed that
this strategy is reliable (90%), is better than their usual way of

helping patients decide (90%), is compatible with how they
think things should be done (97%), is cost-effective compared
with their usual approach (80%), will save them time (67%),
has results that are easy to see (90%), and will result in patients
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making more informed decisions (93%). Moreover, most (90%)
doctors thought that the components of the aid can be used by
themselves. The majority (90%) of the doctors who used the
aid found that it complements their usual approach, which means
that they do not need to make major changes to the way they
do things (73%). Lastly, most of them thought that the use of
the aid will cause more benefit than harm (93%) and that it is
suitable for helping patients make value-laden choices (94%).

Discussion

Principal Findings
In this paper, we describe the development process of a decision
aid to help patients with nonvalvular AF choose among the
available options for anticoagulation for stroke prevention. Our
PDA was effective in reducing patient decisional conflict and
increasing patient knowledge, and was acceptable to doctors
and patients alike. It is meant to facilitate a two-way
communication between the doctor and patient, thus involving
both parties in decision-making. Currently, this is the only PDA
developed for patients with nonvalvular AF in our setting.

Our PDA development was guided by the IPDAS systematic
process to ensure that it adheres to international standards [8].
Since the population in which we tested our decision aid mostly
included patients with a low socioeconomic status, who were
also more likely to have a lower health literacy [24], special
attention was paid to make the PDA easily comprehensible. In
addition, our PDA is meant to be downloaded to the clinician’s
device and used in the clinic during consultation as an adjunct
tool to facilitate communication and discussion of the different
treatment options. As suggested by current available evidence
[24], successful health literacy interventions should be delivered
by a health professional and must be designed using plain
language, simple numbers, and visual techniques. These features
were incorporated in the design of our decision aid.

Our pilot study demonstrated that this decision aid was generally
acceptable in the Philippine setting. In the FGDs, both doctors
and patients expressed interest in participating in SDM when
presented with the opportunity. This was also reflected by the
predominantly positive responses when we assessed for the
acceptability of the PDA on pilot testing. This finding is of great
importance to the evidence base for SDM and decision aids in

general since most studies on the subject are conducted in
Western countries. This finding is also consistent with the
finding of a previously published study on the use of a decision
aid in the Filipino population [17].

The noted reduction in patient decisional conflict is particularly
significant since it provides preliminary evidence regarding the
effectiveness of our decision aid as a decision support
intervention, as previously documented by a systematic review
[10]. Participants showed a change from a score that is
associated with decision delay and uncertainty prior to the use
of the decision aid to a score that is associated with
implementing decisions after its use. This is indicative of
effective decision-making where patients are likely to make an
informed choice that is consistent with their personal values
[25]. Often, it is seen to be translatable to more patient
satisfaction and adherence to the choice made. In contrast, a
higher decisional conflict is seen as an independent predictor
of blame for bad outcomes [26,27]. It has been found that for
every unit increase in the DCS score, patients are 19% more
likely to blame their doctor for bad outcomes [26].

Several limitations must be acknowledged. As this was a pilot
study that used a before-and-after study design, our findings
and analyses are derived from a relatively small convenience
sample of resident doctors and patients from a single center,
which may have generalizability issues. Moreover, we only
explored the effectiveness of the decision aid in terms of
immediately observable outcomes, that is, decisional conflict,
knowledge, and applicability. A randomized controlled trial,
therefore, is warranted to explore other outcomes, such as choice
adherence, in a larger sample while comparing the use of PDAs
to usual care.

Conclusions
The developed app-based PDA, which was designed to help
patients with nonvalvular AF choose among different
anticoagulation options for stroke prevention, (1) reduced patient
decisional conflict, (2) improved patient knowledge, and (3)
was acceptable to patients and physicians in the local setting.
Future research should focus on further testing its effectiveness
compared to usual care using a randomized controlled trial.
Decision aids for other conditions should also be developed.

Acknowledgments
We thank Josephine Sanchez for her indispensable technical and logistical support especially in the earlier stages of this work.
We also thank Princess Marie Sulit for her valuable assistance in data collection. The programming of the app was done by an
independent contractor and was supported by an unrestricted grant from Pfizer, Inc. The funding agency was not involved in the
planning, conduct, and writing of this research.

Conflicts of Interest
None declared.

References

1. Iwasaki Y, Nishida K, Kato T, Nattel S. Atrial Fibrillation Pathophysiology. Circulation 2011 Nov 15;124(20):2264-2274.
[doi: 10.1161/circulationaha.111.019893]

JMIR Cardio 2021 | vol. 5 | iss. 2 | e23464 | p. 8https://cardio.jmir.org/2021/2/e23464
(page number not for citation purposes)

de Castro et alJMIR CARDIO

XSL•FO
RenderX

http://dx.doi.org/10.1161/circulationaha.111.019893
http://www.w3.org/Style/XSL
http://www.renderx.com/


2. Perera KS, Vanassche T, Bosch J, Swaminathan B, Mundl H, Giruparajah M, ESUS Global Registry Investigators. Global
Survey of the Frequency of Atrial Fibrillation-Associated Stroke: Embolic Stroke of Undetermined Source Global Registry.
Stroke 2016 Sep;47(9):2197-2202. [doi: 10.1161/STROKEAHA.116.013378] [Medline: 27507860]

3. Ogilvie IM, Newton N, Welner SA, Cowell W, Lip GY. Underuse of oral anticoagulants in atrial fibrillation: a systematic
review. Am J Med 2010 Jul;123(7):638-645.e4. [doi: 10.1016/j.amjmed.2009.11.025] [Medline: 20609686]

4. Yao X, Abraham NS, Alexander GC, Crown W, Montori VM, Sangaralingham LR, et al. Effect of Adherence to Oral
Anticoagulants on Risk of Stroke and Major Bleeding Among Patients With Atrial Fibrillation. JAHA 2016 Feb 23;5(2).
[doi: 10.1161/jaha.115.003074]

5. Hernandez I, He M, Chen N, Brooks MM, Saba S, Gellad WF. Trajectories of Oral Anticoagulation Adherence Among
Medicare Beneficiaries Newly Diagnosed With Atrial Fibrillation. JAHA 2019 Jun 18;8(12). [doi: 10.1161/jaha.118.011427]

6. O'Connor AM. User Manual - Decisional Conflict Scale. Ottawa Hospital Research Institute. 1993. URL: https://decisionaid.
ohri.ca/docs/develop/User_Manuals/UM_Decisional_Conflict.pdf [accessed 2018-05-01]

7. Lin GA, Fagerlin A. Shared Decision Making. Circ: Cardiovascular Quality and Outcomes 2014 Mar;7(2):328-334. [doi:
10.1161/circoutcomes.113.000322]

8. Coulter A, Stilwell D, Kryworuchko J, Mullen PD, Ng CJ, van der Weijden T. A systematic development process for patient
decision aids. BMC Med Inform Decis Mak 2013 Nov 29;13(S2). [doi: 10.1186/1472-6947-13-s2-s2]

9. O'Connor AM, Jacobsen MJ. Workbook on developing and evaluating patient decision aids. Ottawa Health Research
Institute. 2003. URL: https://decisionaid.ohri.ca/docs/develop/develop_da.pdf [accessed 2018-05-01]

10. O'Neill ES, Grande SW, Sherman A, Elwyn G, Coylewright M. Availability of patient decision aids for stroke prevention
in atrial fibrillation: A systematic review. Am Heart J 2017 Oct;191:1-11. [doi: 10.1016/j.ahj.2017.05.014] [Medline:
28888264]

11. Gorst-Rasmussen A, Skjøth F, Larsen TB, Rasmussen LH, Lip GYH, Lane DA. Dabigatran adherence in atrial fibrillation
patients during the first year after diagnosis: a nationwide cohort study. J Thromb Haemost 2015 May 12;13(4):495-504
[FREE Full text] [doi: 10.1111/jth.12845] [Medline: 25594442]

12. Abdou JK, Auyeung V, Patel JP, Arya R. Adherence to long-term anticoagulation treatment, what is known and what the
future might hold. Br J Haematol 2016 Jul 12;174(1):30-42. [doi: 10.1111/bjh.14134] [Medline: 27173746]

13. January CT, Wann LS, Alpert JS, Calkins H, Cigarroa JE, Cleveland JC, ACC/AHA Task Force Members. 2014
AHA/ACC/HRS guideline for the management of patients with atrial fibrillation: executive summary: a report of the
American College of Cardiology/American Heart Association Task Force on practice guidelines and the Heart Rhythm
Society. Circulation 2014 Dec 02;130(23):2071-2104. [doi: 10.1161/CIR.0000000000000040] [Medline: 24682348]

14. Tong WT, Lee YK, Ng CJ, Lee PY. Factors influencing implementation of a patient decision aid in a developing country:
an exploratory study. Implement Sci 2017 Mar 21;12(1):40 [FREE Full text] [doi: 10.1186/s13012-017-0569-9] [Medline:
28327157]

15. Sekimoto M, Asai A, Ohnishi M, Nishigaki E, Fukui T, Shimbo T, et al. Patients' preferences for involvement in treatment
decision making in Japan. BMC Fam Pract 2004 Mar 01;5(1):1 [FREE Full text] [doi: 10.1186/1471-2296-5-1] [Medline:
15053839]

16. Wong IO, Lam WW, Wong CN, Cowling BJ, Leung GM, Fielding R. Towards informed decisions on breast cancer
screening: Development and pilot testing of a decision aid for Chinese women. Patient Educ Couns 2015 Aug;98(8):961-969.
[doi: 10.1016/j.pec.2015.04.014] [Medline: 25959986]

17. Macalalad-Josue AA, Palileo-Villanueva LA, Sandoval MA, Panuda JP. Development of a Patient Decision Aid on the
Choice of Diabetes Medication for Filipino Patients with Type 2 Diabetes Mellitus. J ASEAN Fed Endocr Soc 2019 Apr
04;34(1):44-55 [FREE Full text] [doi: 10.15605/jafes.034.01.08] [Medline: 33442136]

18. O'Connor AM. User Manual - Knowledge. Ottawa Hospital Research Institute. 2000. URL: https://decisionaid.ohri.ca/docs/
develop/User_Manuals/UM_Knowledge.pdf [accessed 2018-05-01]

19. O'Connor AM, Cranney A. User Manual - Acceptability. Ottawa Hospital Research Institute. 1996. URL: https://decisionaid.
ohri.ca/docs/develop/user_manuals/um_acceptability.pdf [accessed 2018-05-01]

20. Sterne JA, Bodalia PN, Bryden PA, Davies PA, López-López JA, Okoli GN, et al. Oral anticoagulants for primary prevention,
treatment and secondary prevention of venous thromboembolic disease, and for prevention of stroke in atrial fibrillation:
systematic review, network meta-analysis and cost-effectiveness analysis. Health Technol Assess 2017 Mar;21(9):1-386
[FREE Full text] [doi: 10.3310/hta21090] [Medline: 28279251]

21. Chao T, Lip GY, Liu C, Tuan T, Chen S, Wang K, et al. Validation of a modified CHA2DS2-VASc score for stroke risk
stratification in Asian patients with atrial fibrillation: a nationwide cohort study. Stroke 2016 Oct;47(10):2462-2469. [doi:
10.1161/strokeaha.116.013880]

22. Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns HJ, Lip GY. A novel user-friendly score (HAS-BLED) to assess
1-year risk of major bleeding in patients with atrial fibrillation: the Euro Heart Survey. Chest 2010 Dec;138(5):1093-1100.
[doi: 10.1378/chest.10-0134] [Medline: 20299623]

23. Fraenkel L, Street RL, Towle V, O'Leary JR, Iannone L, Van Ness PH, et al. A pilot randomized controlled trial of a decision
support tool to improve the quality of communication and decision-making in individuals with atrial fibrillation. J Am
Geriatr Soc 2012 Aug 02;60(8):1434-1441 [FREE Full text] [doi: 10.1111/j.1532-5415.2012.04080.x] [Medline: 22861171]

JMIR Cardio 2021 | vol. 5 | iss. 2 | e23464 | p. 9https://cardio.jmir.org/2021/2/e23464
(page number not for citation purposes)

de Castro et alJMIR CARDIO

XSL•FO
RenderX

http://dx.doi.org/10.1161/STROKEAHA.116.013378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27507860&dopt=Abstract
http://dx.doi.org/10.1016/j.amjmed.2009.11.025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20609686&dopt=Abstract
http://dx.doi.org/10.1161/jaha.115.003074
http://dx.doi.org/10.1161/jaha.118.011427
https://decisionaid.ohri.ca/docs/develop/User_Manuals/UM_Decisional_Conflict.pdf
https://decisionaid.ohri.ca/docs/develop/User_Manuals/UM_Decisional_Conflict.pdf
http://dx.doi.org/10.1161/circoutcomes.113.000322
http://dx.doi.org/10.1186/1472-6947-13-s2-s2
https://decisionaid.ohri.ca/docs/develop/develop_da.pdf
http://dx.doi.org/10.1016/j.ahj.2017.05.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28888264&dopt=Abstract
https://doi.org/10.1111/jth.12845
http://dx.doi.org/10.1111/jth.12845
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25594442&dopt=Abstract
http://dx.doi.org/10.1111/bjh.14134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27173746&dopt=Abstract
http://dx.doi.org/10.1161/CIR.0000000000000040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24682348&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-017-0569-9
http://dx.doi.org/10.1186/s13012-017-0569-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28327157&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/1471-2296-5-1
http://dx.doi.org/10.1186/1471-2296-5-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15053839&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2015.04.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25959986&dopt=Abstract
http://europepmc.org/abstract/MED/33442136
http://dx.doi.org/10.15605/jafes.034.01.08
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33442136&dopt=Abstract
https://decisionaid.ohri.ca/docs/develop/User_Manuals/UM_Knowledge.pdf
https://decisionaid.ohri.ca/docs/develop/User_Manuals/UM_Knowledge.pdf
https://decisionaid.ohri.ca/docs/develop/user_manuals/um_acceptability.pdf
https://decisionaid.ohri.ca/docs/develop/user_manuals/um_acceptability.pdf
https://doi.org/10.3310/hta21090
http://dx.doi.org/10.3310/hta21090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28279251&dopt=Abstract
http://dx.doi.org/10.1161/strokeaha.116.013880
http://dx.doi.org/10.1378/chest.10-0134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20299623&dopt=Abstract
http://europepmc.org/abstract/MED/22861171
http://dx.doi.org/10.1111/j.1532-5415.2012.04080.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22861171&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


24. McCaffery KJ, Holmes-Rovner M, Smith SK, Rovner D, Nutbeam D, Clayman ML, et al. Addressing health literacy in
patient decision aids. BMC Med Inform Decis Mak 2013 Nov 29;13(S2). [doi: 10.1186/1472-6947-13-s2-s10]

25. O'Connor AM. Validation of a Decisional Conflict Scale. Med Decis Making 2016 Jul 02;15(1):25-30. [doi:
10.1177/0272989x9501500105]

26. Gattellari M, Ward JE. Will men attribute fault to their GP for adverse effects arising from controversial screening tests?
An Australian study using scenarios about PSA screening. J Med Screen 2004 Jun 22;11(4):165-169. [doi:
10.1258/0969141042467386] [Medline: 15563771]

27. Sun Q. Predicting downstream effects of high decisional conflict: meta-analyses of the decisional conflict scale. University
of Ottawa. 2005. URL: https://ruor.uottawa.ca/bitstream/10393/27050/1/MR11422.PDF [accessed 2018-05-01]

Abbreviations
AF: atrial fibrillation
DCS: Decisional Conflict Scale
FGD: focus group discussion
IPDAS: International Patient Decision Aid Standards
PDA: patient decision aid
SDM: shared decision-making
UP-PGH: University of the Philippines – Philippine General Hospital

Edited by G Eysenbach; submitted 13.08.20; peer-reviewed by K Usop, J Ansell, C Hoving; comments to author 18.11.20; revised
version received 06.04.21; accepted 02.06.21; published 12.08.21

Please cite as:
de Castro KP, Chiu HH, De Leon-Yao RC, Almelor-Sembrana L, Dans AM
A Patient Decision Aid for Anticoagulation Therapy in Patients With Nonvalvular Atrial Fibrillation: Development and Pilot Study
JMIR Cardio 2021;5(2):e23464
URL: https://cardio.jmir.org/2021/2/e23464
doi: 10.2196/23464
PMID:

©Kim Paul de Castro, Harold Henrison Chiu, Ronna Cheska De Leon-Yao, Lorraine Almelor-Sembrana, Antonio Miguel Dans.
Originally published in JMIR Cardio (https://cardio.jmir.org), 12.08.2021. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Cardio, is properly cited.
The complete bibliographic information, a link to the original publication on https://cardio.jmir.org, as well as this copyright and
license information must be included.

JMIR Cardio 2021 | vol. 5 | iss. 2 | e23464 | p. 10https://cardio.jmir.org/2021/2/e23464
(page number not for citation purposes)

de Castro et alJMIR CARDIO

XSL•FO
RenderX

http://dx.doi.org/10.1186/1472-6947-13-s2-s10
http://dx.doi.org/10.1177/0272989x9501500105
http://dx.doi.org/10.1258/0969141042467386
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15563771&dopt=Abstract
https://ruor.uottawa.ca/bitstream/10393/27050/1/MR11422.PDF
https://cardio.jmir.org/2021/2/e23464
http://dx.doi.org/10.2196/23464
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

