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Direct oral anticoagulants (DOACs) were developed for the treatment of thromboembolic diseases to overcome limitations of vitamin K antagonists (VKA). International
guidelines on atrial ﬁbrillation acknowledge patients’ for antiembolic therapy with VKA
or DOAC as relevant decision criteria. The objective assessment of patients’ preference
social interactions and psychological factors are hard to measure albeit representing
important contributors. After a series of structured interviews and pilot studies
assessing the preparedness to use DOAC as an anticoagulant and the motivation of
patients to participate in clinical studies with DOAC, seven items were identiﬁed from
several questionnaires by regression analysis. Those items were seen the best to
describe the willingness to change anticoagulation from VKA to DOAC. By their use,
we aim to develop a tool for the objective identiﬁcation of the patients’ preferences for
VKA or for DOAC to increase adherence to therapy and to reduce anticoagulant
undertreatment. German-speaking patients were asked to ﬁll out a questionnaire
consisting of biographic data and the seven selected items, and 180 patients completed
the questionnaire so far. Of these, 90 patients were on treatment with VKA (group 1), 57
patients changed anticoagulation from VKA to DOAC (group 2), 29 patients were DOAC
naive patients (group 3), and 4 patients changed from DOAC to VKA (group 4). Overall,
94 patients received VKA, 29 patients received dabigatran, 50 patients received
rivaroxaban, and 7 patients received apixaban as an anticoagulant. Eight patients
were younger than 40 years, 35 patients were aged between 40 and 59 years, 53
patients were aged between 60 and 70 years, and 84 patients were aged older than
70 years. Indication for anticoagulation were atrial ﬁbrillation (n ¼ 106), pulmonary
embolism (n ¼ 24), deep vein thrombosis (n ¼ 40), artiﬁcial heart valve replacement
(n ¼ 8), or other diseases (n ¼ 2). Based on the results of the analysis, a score will be
suggested to identify the preference of patients for anticoagulation with VKA or DOAC.
This tool may be useful for practitioners and health-care professionals to support patient
adherence to therapy, and thereby increase treatment effectiveness.
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Patients with nonvalvular atrial ﬁbrillation (AF) are exposed
to an increased risk for ischemic stroke and systemic embolism. Morbidity and mortality following stroke associated
with AF are higher than in patients who suffer thromboembolic strokes in the absence of AF.1–3 Therefore, AF is one of
the most frequent reasons for therapeutic oral anticoagulant
therapy with vitamin K antagonists (VKAs) in everyday
practice. For decades, VKA used to be the state-of-the-art
anticoagulant to prevent thromboembolic events in patients
with AF and additional risk factors.4 The major adverse effects
are severe bleeding complications including intracranial
hemorrhage.5,6 VKA usage requires frequent dose adjustments according to the international normalized ratio (INR)
values between 2 and 3 to optimize the time in therapeutic
range.7 Other downsides of VKA are interactions with food
and many drugs, severe bleeding complications (intracranial
and extracranial), and other severe adverse effects such as
coumarin-induced hepatitis. The slow onset and offset of
action of VKAs necessitates the overlapping administration
of heparins and low-molecular-weight heparins during the
induction of anticoagulation as well as during surgical interventions.8 Because of the limitations of therapy with VKA,
patients are at risk for bleeding complications or for other
reasons may not be treated with VKA or receive less effective
medications, such as aspirin or even no prophylaxis.9
New anticoagulants (direct oral anticoagulants [DOAC])
were developed to overcome these drawbacks of conventional
anticoagulant therapy and thereby help improve patient care.
Advantages of novel synthetic DOACs inhibiting speciﬁcally
only one activated coagulation factor include rapid onset and
offset of action, lack of need for routine monitoring and dose
adjustment, lack or infrequent food and drug interactions, and
overall better efﬁcacy and safety than the conventional anticoagulants when used appropriately. The rapid onset and
offset of action may eliminate the need of bridging with
subcutaneous heparins as is required during anticoagulation
with VKA.10–12
For over 50 years of anticoagulation with VKA, patients did
not have any choice for a different effective oral anticoagulant.
This has now changed because of the development of DOAC,
and now patients have the option to choose between VKA and
DOAC. To qualify for this important decision-making process,
patients and practitioners have to be well informed about
advantages and limitations of available oral anticoagulants.
Up to now, practitioners have largely acted as peers for
patients which drug to choose for treatment.13–15 Preferences
of patients for therapy with conventional VKA or for a DOAC
may become increasingly important and this is mentioned in
the guidelines of the American College of Cardiology Foundation (ACCF), American Heart Association (AHA), Heart
Rhythm Society (HRS),16 European Society of Cardiology
(ESC),17 and American College of Chest Physicians (ACCP).18
The understanding of the complex differences between oral
anticoagulants by patients as laypersons is limited for many
reasons, and seems similarly restricted as in patients with
insulin-dependent diabetes.14 Some investigations have
addressed this and correlated the patients’ preferences with
the willingness to pay for DOAC,19 the preparedness of
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patients to use DOAC instead of VKA for anticoagulation,20,21
and the motivation of patients to participate in clinical studies
with DOAC22 using questionnaires that were developed according to published techniques.23 The patient preferences
regarding treatment of human immunodeﬁciency virus
(HIV)/AIDS identiﬁed a high impact of quality of life on
patients’ preferences for the selection of treatments was
identiﬁed.24 Furthermore, a tool was described to improve
the adherence to HIV treatment based on psychological and
environmental factors.25 Involving patients in discussions
about their treatment could lead to improved health through
better adherence to chosen options, reduced practice variation about preference-sensitive options, and improved care in
general.26 So far, the willingness to change anticoagulation
from VKA to dabigatran21 has been reported so far but not the
preference of patients to choose between VKA and other
DOAC. As a consequence, no tool is available to scientiﬁcally
describe the preference.18,27,28 Earlier publications address
the impact of patients’ view on therapeutic options in anticoagulation in the pre-DOAC era or represent a personal view
in the new era.29–31 On this background, we aim to develop a
tool to identify the preference of patients for a VKA or DOAC
thereby improving patient’s adherence to therapy as an
essential prerequisite for success.

Development of the Questionnaire
Phase 1: Focus Groups for Concept Elicitation and Item
Generation
The goal of this phase of development of the questionnaire
was to elicit patients’ experiences with oral anticoagulation
for the treatment of AF and venous thromboembolism
(VTE).23 This phase was performed in a German focus group
of patients on treatment with VKA using a structured
discussion guide. Patients were recruited from the 4th
Department of Medicine of the Medical Faculty Mannheim.
The inclusion and exclusion criteria, ethics and informed
consent procedure are described in the section “Study
Design.” Patients were invited to share their recollections,
opinions, and wishes for anticoagulation, followed by discussions aimed at patients undergoing treatment with oral
anticoagulation.
A set of items was developed that reﬂected the anticoagulation-related concerns of the patient. All major areas of
comments that had been identiﬁed by patients were represented in the initial set of questions. A self-developed questionnaire was thus developed. It was then reviewed by an
expert psychiatrist (L.F.) and modiﬁed accordingly. The questionnaire was divided into two modules: a biographic module
and an anticoagulation module. The latter investigates the
personal experience of patients with anticoagulation and
wishes for an optimal anticoagulant drug.32
In addition, patients’ personality traits, fears related to a
new medication, and self-assessment of the general
health status were investigated by the validated personality
inventory questionnaire Freiburger Persönlichkeitsinventar
(FPI-R, Hogrefe-Verlag GmbH & Co.KG, Goettingen, 2001,
Germany),33 State-Trait Anxiety Inventory (STAI, Consulting
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operative curve (ROC) conﬁrmed the reliability of the seven
items with a probability of 98%.20 This high reliability supported the use of these seven items together with biographic
data in patients’ transition from VKA to DOAC (►Table 1).

Psychologists Press. Inc., Palo Alto, Calif., Beltz Test GmbH,
Goettingen, Germany; 1970),34–37 and a 12-item short-form
health survey questionnaire (SF-12; Hogrefe-Verlag GmbH &
Co. KG Goettingen, Germany; 1998), summarizing two scales
describing mental and physical well-being components.38–40

Study Design

Phase 2: Applicability and Acceptability of the
Questionnaire

This is a prospective, controlled, multicenter, case-control
study in patients with an indication for anticoagulant therapy.
The Ethics Committee II of the Medical Faculty Mannheim,
Heidelberg University approved the study protocol. For the
paper version, patients had to give written informed consent.
In the online version patients accepted participation by
clicking the button “participate” implying to have read and
accepted the informed consent in an accessible PDF
document.
Patients: Four groups of patients are included in the study:
patients on treatment with VKA (group 1), patients who
switched anticoagulant therapy from VKA to DOAC (group 2),
DOAC naive patients without personal experience with therapy
of VKA (group 3), and patients who changed therapy from
DOAC to VKA (group 4).
Inclusion criteria: The inclusion criteria were conﬁrmed
diagnosis of AF, deep vein thrombosis, pulmonary embolism
or artiﬁcial heart valve replacement, oral anticoagulant therapy, aged 18 years and older, and the ability to understand
German language.
Exclusion criteria: The exclusion criteria included severe
diseases with impairment of cognitive function and age < 18
years.
Project overview: Patients undergoing treatment with
VKA or DOAC can participate in the study. The projected
inclusion period was until the end of 2013. The questionnaire was divided into part one, referring to biographic
data, and part two, referring to the seven questions
(►Table 1). The aim of the project is to support a structured
and justiﬁable decision on whether a patient prefers to
continue with the current anticoagulant or to switch to the
other group of anticoagulants based on the results of the
seven items (►Fig. 1).

A total of 110 patients, on stable treatment with VKA for at
least 3 months, completed the four questionnaires (FPI-R,
STAI, SF-12, and the self-developed questionnaire).32 Patients
replied to all questions indicating an adequate applicability
and acceptability. Thus, rephrasing of the questions of our
self-developed questionnaire was not required for further
investigations.23,41

Phase 3: Regression Analysis and Reduction of Items
In the meantime, DOACs were approved for prevention of
embolism in nonvalvular atrial ﬁbrillation. The wishes and
fears for anticoagulation were discussed in this context with
another focus group of patients in a structured interview
under the guidance of an expert (J.H.). It is important to note
that the price for DOACs is covered by health insurance
companies in German-speaking countries. In this phase of
development of the questionnaire, patients were investigated
as to their disposition to change anticoagulant therapy from
VKA to DOAC. Logistic regression analysis identiﬁed “extraversion” on the FPI-R being positively related to the willingness to change the medication. In addition, the following
items of the self-developed questionnaire were identiﬁed:
past thoughts regarding alternatives for anticoagulation,
hope for a better quality of life, difﬁculty to adjust therapy
based on the prothrombin time, lack of need for monitoring
for dose adjustment of the anticoagulant drug, importance of
the opinion of the practitioner on which anticoagulant to use,
and skepticism to change drug for therapy.20

Phase 4: Reliability of the Seven Items
To analyze the reliability of the results, 85 of 110 patients
replied for a second time to the seven items. The receiver-

Table 1 Parts 1 and 2 (7 items) of the questionnaire on the identiﬁcation of the preference of patients for VKA or DOAC
Part 1: Biographic data
•
•
•
•
•
•
•
•

Gender
Age
Graduation level
Diagnosis requiring anticoagulation treatment
Anticoagulant currently being taken
Duration of therapy with current anticoagulant
Self-monitoring (if applicable)
Reason for change of anticoagulant (if applicable)

Part 2: Items
1.
2.
3.
4.

Past thoughts regarding alternatives for anticoagulation
Hope for a better quality of life
Difﬁculty to adjust therapy based on the prothrombin time (INR)
Lack of need for monitoring for dose adjustment of the
anticoagulant drug
5. Importance of the opinion of the practitioner on which
anticoagulant to use
6. Skepticism to change drugs for therapy
7. Judgment of own personality trait for extraversion

Abbreviations: DOAC, direct oral anticoagulant; VKA, vitamin K antagonist.
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can be easily understood, offers graduated response choices
depending on the intensity of agreement, and is readily
interpretable.44,45 The time to answer to the whole questionnaire including biographic data ranges from 5 to 10 minutes.

Processing of Data

Fig. 1 Outline of the study: structure of the questionnaire and
decision tree to continue or to switch anticoagulant drug. DOAC,
direct oral anticoagulants; VKA, vitamin K antagonist.

Methods
Generation, Documentation, and Processing of Data
Network
A network was organized for inclusion of patients into the
project. A ﬂyer was designed for distribution and publication in scientiﬁc and other journals. General practitioners,
specialized hospital and outpatients care units, and blood
coagulation centers agreed to participate. Advertisements
were made at presentations on congresses, published in
local and regional German newspapers in print, or on
Internet forms and homepages of Gesellschaft für Thrombose und Haemostaseforschung with a link to www.blutverduennung.uni-hd.de.42

Construction of the Questionnaire
The targets for appropriate construction of questions consist
of (1) easy understanding, (2) simple feasibility, (3) shorttime solution, (4) low material and paper consumption, (5)
easy readability, and (6) low frequency of random solutions.43
For the answers to the seven items, we evaluated different
scale formats in preliminary experiments (not shown) and
ﬁnally chose a Likert scale for each of the items. Patients have
to decide by agreeing or disagreeing with the statements of
the items by choosing an integer between 0 and 10. This scale

The questionnaire on Internet was created using the Webbased software evaluation system (EvaSys, Electric Paper
Evaluationssysteme GmbH, Lueneburg, Germany). EvaSys is
an Internet technology-based system that can be used in
particular scientiﬁc evaluations of educational events and
seminars. The evaluation process with EvaSys is visualized in
ﬁve successive phases. First, the design of the questionnaire is
created. Second, the type of answers from various formats as
single or multiple choice, open question, or scale is selected.
The scales can be classiﬁed as nominal scale, ordinal scale,
interval scale, and ratio scale (►Table 2). EvaSys generates a
PDF ﬁle or an HTML ﬁle including patients’ data and simple
corresponding statistical measures such as frequencies or
mean values. To ensure that only qualifying persons use the
questionnaire, EvaSys individual transaction numbers (TANs)
have to be created. On agreement of a person to participate in
questionnaire, the TANs will be sent with a link from the
homepage to the e-mail address of the participant. In the
third phase, the data of the completed questionnaires are
collected by EvaSys and automatically transferred into an
Excel database spreadsheet (Microsoft, Redmond, WA). In the
fourth phase, the raw data are exported for analysis in
statistical programs such as SPSS (IBM Corporation, Armonk,
NY), SAS (SAS Institute Inc., Cary, NC), or SPHINX (Sphinx
Technology, Inc., Brooklyn, NY). The data analysis in our study
will be performed with SAS statistical software release 9.3.
Documented data in Excel fundamentally simplify the work
for SAS programmers because it can import the data into SAS
for evaluation. The ﬁfth phase allows a quality management
and process optimization of the system.

Statistical Analysis
Each question will be analyzed with a different statistical test
depending on its special form. To compare the four groups
regarding binary data (i.e., patients’ gender or diseases), the
Chi-square test or Fisher exact tests will be used, as

Table 2 Description of the different forms of scales to quantify agreement or disagreement with a statement of a questionnaire
Scales

Advantages

Limitations

Examples

Nominal scale

Easy to understand and to determine

Not speciﬁc; binary data: high
probability of randomly correct
solutions

Gender

Ordinal scale

More graduations than nominal scale

May be misunderstood by
responder; less precise than
quantitative data

School grade, visual
analog scale

Interval scale

Allows efﬁcient analysis, differences
between two subjects may be calculated

Requires validated techniques;
ratios are not useful

Body temperature

Ratio scale

With absolute zero, only positive values;
allows most efﬁcient analysis, subjects
may be compared by their ratios

Requires validated techniques

Age
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Fig. 2 Distribution of age of patients according to the gender included
in the study (as of August 2013).
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Fig. 4 Indication for anticoagulation of patients included into the
study is given (as of August 2013).

appropriate. For quantitative data, which are approximately
normally distributed (i.e., patients’ age), one-way ANOVA
(analysis of variance) will be performed. The Kruskal–Wallis
test will be applied for ordinally scaled (i.e., the seven items)
or skewed data. Comparisons between the two groups will be
done by the two sample t-test or Mann-Whitney U test.
Furthermore, for each patient, a multiple logistic regression
analysis model will be performed to assess patient’s preference expressed by the probability to perform anticoagulation
with VKA or DOAC. This has already been done in a previous
study.20

Preliminary Results
From February 1, 2013, to August 1, 2013, a total of 180
patients (109 males, age [mean  standard deviation or SD]:
66.9  10.9 y; 71 females, age [mean  SD]: 63.2  15.3 y)
participated in the study and completed the questionnaire.
The distribution of age in decades and according to gender is
shown in ►Fig. 2. A total of 60 patients have answered the
questions on paper format and 120 patients on the online
format. The school degree of education of patients is shown
in ►Fig. 3. Overall, 54 patients have elementary school
certiﬁcates, 55 patients have intermediate school certiﬁcate,
24 patients have high school certiﬁcates, and 47 patients have
university degrees. The indication for anticoagulation was

Fig. 3 Education level of the participants of the study (as of
August 2013).

Fig. 5 Distribution of anticoagulants used in the study (group 1, VKA;
group 2, patients who changed from VKA to DOAC; group 3, DOAC
naive; and group 4, patients who changed from DOAC to VKA). DOAC,
direct oral anticoagulants; VKA, vitamin K antagonist.

mainly AF, followed by deep vein thrombosis, pulmonary
embolism, and artiﬁcial heart valve replacement (►Fig. 4).
A total of 90 patients were on treatment with VKA (group 1),
57 patients changed anticoagulation from VKA to one of the
DOAC (group 2), 29 patients were DOAC naive patients and
placed straight onto DOAC (group 3), and 4 patients changed
therapy from DOAC to VKA (group 4) (►Fig. 5). Patients of group
4 switched from DOAC to VKA due to fear of adverse effects on
DOAC (n ¼ 3) and one patient reported hair loss after 9 months
of treatment. Of the 94 patients of group 1 and 4, 37 performed
self-management of anticoagulation and 57 performed INR

Fig. 6 Distribution of patients on treatment with vitamin K antagonist
(VKA) is depicted according to self-management of therapy or control
of anticoagulation by the practitioner and according gender (as of
August 2013).
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Fig. 7 The use of the individual DOAC of patients according to the
gender is shown. The doses of the DOAC are not identiﬁed because of
low patient number (as of August 2013). DOAC, direct oral
anticoagulants.

determinations at the general practitioner. Differences between
genders cannot be identiﬁed (►Fig. 6). The distribution of
the DOAC dabigatran (all doses), rivaroxaban (all doses),
and apixaban (2  5 mg twice daily) for anticoagulation is
given in ►Fig. 7.

Discussion
The aim of the present, still ongoing study is to develop a tool
for practitioners to identify the preference of patients for a
VKA or a DOAC as anticoagulant to improve adherence of
patients to therapy. Many studies reported that the quality of
clinical communication is related to positive health outcomes.
Communication between patient and physician helps
improve and resolve the problem of choosing the type of
anticoagulant therapy.46 In particular lack of physicians’ time
may be one of many reasons why the patients’ preferences for
a speciﬁc anticoagulant are currently being overlooked. With
this study, we aim to ﬁnd a tool for the physician and the
health-care system that helps patients to choose the preferred type of oral anticoagulant.
The proportion of patients using VKA as an anticoagulant
due to a speciﬁc reason such as fear of increased bleeding risk
with a DOAC may inﬂuence the patients’ preference. If a
patient would prefer DOAC based on the results of the
questionnaire, the practitioner may decide in favor of DOAC
for a plausible reason justifying the higher price. On the
contrary, patients may prefer anticoagulation with a VKA
based on the results of the questionnaire facilitating the
choice of this type of the anticoagulant for an individual
patient.
Currently the ACCF/AHA/HRS,16 ESC,17 and ACCP guidelines18 include the preferences of patients in their recommendations to choose VKA or DOAC for oral anticoagulation
of patients with AF. Several reports are available on how to
improve the adherence of a patient to anticoagulant therapy
in patients with AF. It was recently reported if physicians’ and
patients’ perspectives can be identiﬁed by answering several
questions: “Do patients’ and clinicians preferences explain
Seminars in Thrombosis & Hemostasis
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the utilization of warfarin to prevent strokes associated with
AF?,” “To what extent do patients’ and clinicians’ treatment
preferences differ?,” and “What factors explain any differences that exist in treatment preferences between patients
and clinicians?47 Some questionnaires were developed without using results of structured interviews with patients
regarding the price patients would be willing to pay for the
treatment with a DOAC.19,48 In this report, a questionnaire
was developed using published methodologies based on
structured interview with focus groups with the treatment
in question.32 Thus, we have developed a set of approximately
28 questions related to therapy with VKA. In addition, standardized questionnaires regarding personality traits, anxiety,
and self-assessment of health status were included. Logistic
regression analysis identiﬁed seven items out of over 200
items regarding the willingness to switch anticoagulation
from VKA to DOAC.20 With this study, we want to identify the
validity of seven items for patients who have really changed
anticoagulation from VKA to DOAC. Thereby, the preference of
patients for a speciﬁc type of an oral anticoagulant could be
identiﬁed analyzing the differences between the four groups
of patients.
An overview summarized 16 studies focused on patients
with AF regarding the burden of antithrombotic treatment
using different scales to identify the acceptance of thrombotic
or bleeding risk on VKA.18 Around 20% were willing to accept
35 additional bleeds on VKA for 3% absolute risk reduction of
stroke. For these 20%, the disutility associated with one stroke
was equal to the disutility associated with 11 bleeding
episodes.47 Patients with AF placed more value on the avoidance of stroke and less value on the occurrence of bleeding in
contrast to physicians who placed more value on the occurrence of bleeding during treatment with warfarin.13 This may
relate to the concept of loss aversion, which refers to the
tendency for individuals to prefer avoiding loss in favor of
gaining beneﬁts.49
Methods used to convey information about risks and beneﬁts of therapy may signiﬁcantly affect patient-reported preferences.50 Also, previous exposure to a therapy was associated
with a preference for continuing the same treatment.51,52
Cognitive dissonance occurs when participants tend to collect
additional information to ensure that it is consistent with their
previous decision.53 To reduce cognitive dissonance, participants may be inclined to continue their treatment, despite new
information suggesting a suboptimal choice. Patients who do
not want to believe that they have been taking the worse
treatment may interpret the evidence presented in a way that
it is consistent with their previous choice.18 These considerations can be translated to prefer anticoagulation with a VKA or
a DOAC. This study should help overcome such cognitive
dissonances for patients as well as practitioners.
Some limitations of the study should be considered. At
present the investigations can be performed only with
German-speaking persons. Translation to other languages
encounters cross-cultural differences. International guidelines were developed to adapt questionnaires to other countries and cultures.54 The opinion of a patient about acceptable
risks for a thromboembolic or a bleeding event and
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economical aspects are not included in the questionnaire. In
preliminary studies, these aspects were included and logistic
regression analysis did not rank the results high enough to be
included into the ﬁnal present questionnaire.32 The higher
daily costs for DOACs compared with warfarin are not included
into the questionnaire because in Germany they are covered by
the insurance companies. This is different in many other
countries and has to be respected when the questionnaire
will be implemented in other countries. Patients unwilling to
participate in the study may prefer more frequently a conventional over a new DOAC. The noninclusion of these patients
may cause a bias. Convincing as many patients as possible to
take part in our study may counteract this. However, the
problem of not participating is inherent in most studies and
cannot be eliminated completely.
In conclusion, this investigation is undertaken to develop a
tool for the health-care system to maximize the adherence of
patients to anticoagulant therapy by identiﬁcation of their
preference for a speciﬁc type of an oral anticoagulant. Using
this tool, patients will be actively involved in the decision to
perform anticoagulation with VKA or DOAC. As a consequence
of implementing the tool into patient care, undertreatment in
anticoagulation should be reduced.
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