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ABSTRACT
Background: Satisfaction with treatment has been identified as an
important contributing factor to adherence with oral anticoagulant
(OAC) therapy in patients with atrial fibrillation (AF). We aimed to
evaluate the satisfaction level of patients with AF regarding OAC use
over time, using validated patient-reported outcome instruments, and
to identify associated patient characteristics.
Methods: Participants were recruited from specialized AF clinics in
Canada. Eligible AF patients who were prescribed OACs were followed
for up to 2 years. Participants were interviewed via telephone every 3-4
months using a structured survey. The Treatment Satisfaction Ques-
tionnaire for Medication (TSQM II) and the Anti-Clot Treatment Scale
(ACTS) were used to measure satisfaction over time.
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R�ESUM�E
Contexte : La satisfaction à l’�egard du traitement a �et�e d�esign�ee
comme un facteur important contribuant à l’adh�esion au traitement
par anticoagulants oraux (ACO) chez les patients atteints de fibrillation
auriculaire (FA). Notre objectif �etait d’�evaluer le degr�e de satisfaction
des patients atteints de FA concernant l’utilisation des ACO au fil du
temps, à l’aide d’instruments valid�es mesurant les r�esultats signal�es
par les patients, et de d�eterminer les caract�eristiques connexes des
patients.
M�ethodologie : Les participants ont �et�e recrut�es dans des cliniques
sp�ecialis�ees en FA au Canada. Les patients admissibles atteints de FA
qui se sont fait prescrire des ACO ont �et�e suivis pendant une p�eriode
allant jusqu’à 2 ans. Les participants ont �et�e interrog�es par t�el�ephone
Atrial fibrillation (AF) is a major risk factor for ischemic
stroke, the second leading cause of death worldwide.1,2 Oral
anticoagulants (OACs) are a central part of stroke risk
reduction in patients with AF.3-5 However, nonadherence to
OAC therapy is common and has been significantly associated
with poor outcomes such as ischemic stroke, systemic em-
bolism, higher healthcare costs, and a higher mortality rate,
compared with those for adherent patients.6,7

Patients’ satisfaction with therapy has been associated with
various outcomes in a range of diseases including adherence to
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Results: Among the 306 participants, satisfaction scores on the TSQM
II and ACTS instruments were high. Unadjusted analyses showed
significantly greater satisfaction with the burden of therapy with direct
OACs (DOACs) compared to that with warfarin (small-magnitude ef-
fect) and greater satisfaction with the convenience of rivaroxaban,
compared with that of all other OACs (moderate-magnitude effect).
After adjustment for all other variables, vitamin K antagonist therapy
was associated with greater global satisfaction than was DOAC treat-
ment. Satisfaction with benefit and burden as measured by the ACTS
scale, and global satisfaction on the TSQM II scale, tended to increase
over time. Patient factors that were somewhat consistently associated
with greater satisfaction were female sex and younger age.
Conclusions: Patients with AF were highly satisfied with their therapy,
with few differences among OAC classes and individual OACs. Indi-
vidual patients may or may not be more satisfied with DOAC than VKA
therapy, and regardless of the OAC prescribed, the may require sig-
nificant support to maintain therapy adherence.

tous les 3 ou 4 mois à l’aide d’une enquête structur�ee. Le question-
naire Treatment Satisfaction Questionnaire for Medication e Version II
(TSQM II) et l’�echelle Anti-Clot Treatment Scale (ACTS) ont �et�e utilis�es
pour mesurer la satisfaction au fil du temps.
R�esultats : Parmi les 306 participants, les taux de satisfaction
indiqu�es par les instruments TSQM II et ACTS �etaient �elev�es. Les
analyses non corrig�ees ont montr�e une satisfaction li�ee au fardeau du
traitement significativement plus �elev�ee avec les ACO directs qu’avec
la warfarine (effet de faible ampleur) et une plus grande satisfaction
concernant la commodit�e du rivaroxaban par rapport à celle de tous
les autres ACO (effet de moyenne ampleur). Après ajustement pour
tenir compte de toutes les autres variables, le traitement par
antivitamines K (AVK) �etait associ�e à une plus grande satisfaction globale
que le traitement par ACO direct. La satisfaction à l’�egard des avantages et
du fardeau, mesur�ee par l’�echelle ACTS, et la satisfaction globale sur
l’�echelle TSQM II, ont eu tendance à augmenter avec le temps. Les facteurs
li�esauxpatientsqui ont �et�e associ�esdemanièreassez constanteàuneplus
grande satisfaction �etaient le sexe f�eminin et un âge plus jeune.
Conclusions : Les patients atteints de FA �etaient très satisfaits de leur
traitement, et peu de diff�erences existaient entre les classes d’ACO et
les ACO individuels. Chaque patient peut être ou non plus satisfait du
traitement par ACO direct que par AVK et, quel que soit l’ACO prescrit,
il peut avoir besoin d’un soutien important pour maintenir l’adh�esion
au traitement.
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therapy.8,9 Studies of patients with AF on OAC therapy have
also identified treatment satisfaction as an important psy-
chosocial determinant of adherence to therapy, with a lower
level of satisfaction with OAC treatment being a significant
predictor of stroke/systemic embolism, mediated by OAC
nonadherence and nonpersistence.7,10-13 In patients with AF
on direct OACs (DOACs), a low level of satisfaction with
benefits of therapy is independently associated with a 3-fold
increase in the incidence of stroke.11

Reasons for lack of satisfaction include factors related to
the patient, and to the OAC itself, such as the need for
routine blood-work monitoring, treatment-associated
bleeding, drug and dietary interactions, dosing schedule, and
cost.14,15 A pool of evidence has shown that simplified dosage
regimens are associated with higher patient satisfaction,
including in patients with AF on OACs.8,16

Several studies have measured satisfaction with OACs in pa-
tients who have AF.7,10-13,17-25 However, most of these studies
have one ormore limitationdsmall sample size, lack of (or short-
duration) longitudinal observation, retrospective design, use of
unvalidated instruments, and exclusion of certain OACs. The
purpose of our studywas to prospectively evaluate the satisfaction
level of AF patients with anticoagulation treatment overtime
using patient-reported outcome measures to identify patients at
risk of poor adherence and to assist in the development of in-
terventions to improve satisfaction and adherence.
Methods

Design

A multicentre, prospective, longitudinal cohort study was
conducted at British Columbia’s 5 specialized AF clinics.
Ethics approval was granted by the research ethics boards of
the University of British Columbia, Interior Health, Fraser
Health, Vancouver Island Health, Providence Health, and
Vancouver Coastal Health.

Sampling strategy

Patients with AF attending the study clinics who were
prescribed OAC therapy (warfarin, dabigatran, rivaroxaban, or
apixaban) for stroke prevention were eligible. Edoxaban was
not available in Canada at the time of data collection. Patients
were excluded if they declined to provide consent, were unable
to participate in study activities due to either cognitive
impairment or other reasons identified by the referring clini-
cian, or had a planned temporary course of OAC (eg, for
cardioversion). Clinicians identified eligible patients and
provided them with the study information sheet. Those
interested were referred to the study coordinator, who con-
tacted them either in person or by phone following their clinic
visit. Recruitment and data collection were refined through an
initial pilot study of 59 participants.

Data collection

Participants’ demographic and clinical data were collected
during the baseline visit. Patients were then interviewed every
3-4 months (similar to the normal frequency of clinic follow-
ups) for 2 years, until OAC discontinuation or loss to follow-
up. Follow-up data were collected by telephone interviews
using a structured survey, conducted in English, by trained
research assistants who were pharmacists or pharmacists-in-
training and were not involved in the participants’ care. The
survey included several validated questionnaires and additional
questions developed by the study team based on their clinical
and research experience with AF patients. All interviewers
were trained by the study coordinator (A.K.), observed for
their first interview, and given feedback before conducting
interviews independently.



Figure 1. Study flow diagram.
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Data collection commenced in January 2015 and
continued until January 2018. The following were noted in
every interview: changes in OAC therapy since the preceding
visit, satisfaction level with therapy, and occurrence of clinical
events (eg, bleeding, stroke, hospitalization).

Outcome measures

Satisfaction with medication was measured using 2 in-
struments: the Treatment Satisfaction Questionnaire for
Medication Version 2 (TSQM-II) and the Anti-Clot Treat-
ment Scale (ACTS).26,27 The TSQM is a validated and widely
used instrument measuring satisfaction with medication on 4
subscales: side effects, effectiveness, convenience, and global
(score range: 0-100).26 The ACTS is a validated
anticoagulation-specific instrument with 2 subscales that are
scored on a 5-point Likert scale; a 12-item burden subscale
(score range: 12-60), and a 3-item benefit subscale (score
range: 3-15). The burden subscale was reverse-coded per the
ACTS coding instructions, so that higher scores indicated
greater satisfaction on all scales.26,27

Analysis

Patients were included in the analysis if they completed at
least one study follow-up visit and provided complete baseline
and follow-up satisfaction data.

Univariate analyses of demographic characteristics were
reported using means and standard deviations (SDs) for
continuous variables, and frequencies and percentages for
categorical variables. The mean and SD of patient satisfaction
scores over the follow-up period were reported for every
subscale and also stratified by OAC. Unadjusted relationships
between average satisfaction and OAC were explored using
the analysis of variance test followed by post hoc pairwise t-
tests with Bonferroni’s correction to explore differences. The
standardized mean difference (SMD; Cohen’s d) was calcu-
lated for significant differences with effect size values of 0.2-
0.5, 0.5-0.8, and > 0.8, deemed to be small, moderate, and
large, respectively.28,29

Linear regression models were used to study the relationship
between patient factors and therapy satisfaction. Given the
repeated data structure, we used a generalized estimating equa-
tion (GEE) technique to account for the dependencies among
data collected from each patient over time.30 A separate, inde-
pendent model was constructed for each satisfaction subscale as
theoutcome.Dependent variables considered for inclusion in the
models were patients’ stroke and bleeding risk scores, AF sub-
type, OAC drug class at study enrolment (“index OAC”), AF
severity, race, education, marital status, income, level of support
available, the occurrence of bleeding, and time (indicated by visit
number). All adjusted estimates were reported with 95% confi-
dence intervals (CIs) and the associated P values.

Stroke and bleeding risks were assessed using the
CHA2DS2-VASc stroke risk score: Congestive Heart Failure-
1, Hypertension-1, Age � 75 Years-2, Diabetes Mellitus-1,
History of Stroke-2, Vascular Disease-1) Age 65 to 74 years-1,
Female sex category-1, and the HAS-BLED bleeding score
(Hypertension-1, Abnormal Renal Function-1, Abnormal
Liver Function-1, Stroke History-1, Bleeding History or
Predisposition-1, Labile INR-1, Elderly > 65 Years-1, Drugs
or Alcohol-1 each) respectively.31,32 For regression analyses,
the stroke and bleeding risk scores were categorized as “high”
and “low” using a score of � 2 as a threshold.31,32 AF severity
was measured using the Canadian Cardiovascular Society
Severity in Atrial Fibrillation (CCS-SAF) scale.33 Support
available to patients was measured using relevant components
of the Canadian Community Health Survey.34 Patient de-
mographics were time-independent variables measured at
baseline interview. Satisfaction and occurrence of bleeding
were time-dependent variables.

For continuous variables, regression coefficients indicate
the mean change in outcome (eg, satisfaction score) for a one-
unit change in the explanatory variable, adjusted for all the
other variables in the model. For categorical variables, the
coefficient indicates the mean change in the outcome for one
category vs the other. For variables with multiple levels, one
level was chosen as the reference for comparison.

The sample size was one of convenience. We originally
specified a larger sample for a comparison of adherence with
warfarin vs DOACs, an objective unrelated to the present
satisfaction analyses.
Results
The study flow is shown in Figure 1. Characteristics of the

participants (N ¼ 306; 58.8% males, average age 69 (SD 10)
years] included in the analysis are summarized in Table 1.
Pilot study participants (N ¼ 59) were excluded because the
study procedures were being iteratively refined during that
period (Fig. 1). Participants were followed-up for up to 2
years, with a median follow-up time of 14.1 months (inter-
quartile range 10.5 months), and an average of 3.2 (SD 1.4)
study visits per patient.

Satisfaction with therapy

Distributions of the TSQM and ACTS scores are shown in
Figures 2 and 3, respectively. Average unadjusted TSQM



Table 1. Participants’ baseline characteristics (N ¼ 306)

Characteristic n (%)

AF type
Paroxysmal 177 (66.3)
Persistent 38 (14.2)
Long-term persistent 15 (5.6)
Permanent 37 (13.9)

Index OAC
Warfarin 83 (27.1)
Dabigatran 32 (10.5)
Apixaban 80 (26.1)
Rivaroxaban 111(36.3)

Sex
Female 126 (41.2)
Male 180 (58.8)

Education
No college education (high school

diploma or lower)
183 (60.4)

College education (undergraduate or
higher)

120 (39.6)

CCSeSAF scale
0 78 (25.9)
1 79 (26.2)
2 58 (19.3)
3 75 (24.9)
4 11 (3.7)

Race
Caucasian/White 279 (91.2)
Other 27 (8.8)

Marital status
Single/never married 93 (30.4)
Common-law/married 213 (69.6)

Income (CD)
Low ( < 40,000) 66 (27.0)
Medium (40,000e79,000) 93 (38.1)
High > 80,000) 85 (34.8)

Continuous variables Mean (SD)
CHA2DS2-VASc * 2.8 (1.5)
HAS-BLEDy 1.3 (1.1)
Age, y 68.8 (10)

AF, atrial fibrillation; CCSeSAF scale, Canadian Cardiovascular Society
Severity of Atrial Fibrillation Scale; CD, Canadian dollars; CHA2DS2-VASc,
Congestive Heart Failure History, Hypertension History, Age � 75
Years, Age 65 to 74 Years, Diabetes Mellitus, Stroke History, Vascular Disease
History, female sex; HAS-BLED, Hypertension, Abnormal
Renal Function, Abnormal Liver Function, Stroke History, Bleeding History
or Predisposition, Labile INR, Elderly > 65 Years, Drugs or Alcohol; Index
OAC, OAC therapy at enrollment; OAC, oral anticoagulants; SD, standard
deviation; VKA, Vitamin-K antagonist.

* Stroke risk score calculated based on the presence of the following:
cardiomyopathy (1 score), hypertension (1 score), age � 75 years (2 scores),
age 65-75 years (1 score), diabetes (1 score), stroke (2 scores), vascular disease
(1 score), sex category female (1 score).

yBleeding risk score calculated based on presence of the following: hy-
pertension (1 score), abnormal liver/kidney function (1 score each), stroke (1
score), bleeding (1 score), labile International Normalized Ratio (1 score),
elderly- age > 75 years (1 score), drugs or alcohol use (1 score each).
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scores were (out of 100; higher scores imply greater satisfac-
tion) as follows: global satisfaction: 71.2 (SD 10.1); conve-
nience: 76.5 (SD 7.12); side effects: 97.4 (SD 6.13); and
effectiveness: 68.3 (SD 10.5). Average unadjusted ACTS
scores were 11 out of 15 (SD 1.76) on the benefit subscale
and 57 out of 60 (SD 2.76) on the burden subscale.

Table 2 shows participants’ satisfaction on the TSQM and
ACTS subscores, stratified by OAC. The unadjusted ACTS
satisfaction with burden score was significantly higher for
DOACs than for warfarin (57.28 vs 56.41, P < 0.05; SMD
0.33; small effect size). Unadjusted satisfaction regarding
convenience with rivaroxaban was greater than that with all
other OACs (SMD 0.74; moderate effect size). Overall, pa-
tients reported a high satisfaction level with OAC therapy.

Factors associated with satisfaction

Figure 4 summarizes the factors associated with anti-
coagulation therapy satisfaction in patients with AF based on
the repeated-measures regression analyses.

On the TSQM II effectiveness subscale, factors signifi-
cantly associated with increased patient satisfaction were
younger age, female sex, and higher income (Fig. 5). For
every year increase in age, the score for satisfaction with the
effectiveness of OAC decreased by 0.23 units (2.3 units per
10-year increment of age). Female sex was associated with an
approximately 4-unit higher satisfaction-with-effectiveness
score than male sex. Patients in the high-income band
were about 4 units higher on their satisfaction-with-
effectiveness score than those in the low- and medium-
income bands.

No factors were found to be significantly associated with
satisfaction with side effects or satisfaction with convenience
on the TSQM II side effects and convenience subscale in our
regression analysis.

Factors significantly associated with higher global satisfac-
tion with OAC on the TSQM II were lower stroke risk, fe-
male sex, vitamin K antagonist (VKA) therapy (vs DOAC
therapy), and not experiencing bleeding (Fig. 5). Patients with
a CHA2DS2-VASc score of < 2 had a 3-unit higher global
satisfaction score than did patients with higher stroke risk.
Being female was associated with an approximately 4-unit
higher global satisfaction score, compared with being male.
Not experiencing a bleed was associated with an approxi-
mately 4-unit higher global satisfaction score than that of
patients who bled. Patients on VKA therapy had an approx-
imately 4-unit higher global satisfaction score than did pa-
tients on DOACs. Patients’ global satisfaction with their
therapy also increased significantly over time. On average, the
global satisfaction score increased by 0.93 units every 3
months, corresponding to an approximately 4-unit higher
level of global satisfaction per year of therapy.

Regression analysis of the ACTS burden subscale results
showed younger age and no bleeding experience to be asso-
ciated with higher satisfaction with medication burden
(Fig. 6). For each year increase in age, the satisfaction with
burden of OAC score decreased by 0.05 units, corresponding
to a 0.5-unit decrease in satisfaction per 10 years of age
progression. Not experiencing bleeding was associated with an
approximately 0.5-unit higher satisfaction-with-burden score
than that for patients who bled. The score for satisfaction with
medication burden increased significantly over time. On
average, the score for satisfaction with OAC burden increased
by 0.29 units every 3 months, corresponding to an approxi-
mately 1.2-unit higher score per year of therapy.

On the ACTS benefits subscale, female sex and a lower AF
symptom score were significantly associated with higher
satisfaction with OAC benefits (Fig. 6). Being female was
associated with a 0.69-unit higher score for satisfaction with
benefits than being male. The score for satisfaction with



Figure 2. Violin plots of the distributions of the Treatment Satisfaction Questionnaire for Medication (TSQM) satisfaction scores. Higher scores
mean greater satisfaction.
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benefits was approximately 0.23 units higher per unit decrease
in the AF symptom severity score. Satisfaction with benefits
increased significantly over time. On average, the score for
satisfaction with OAC benefits increased by 0.10 units every 3
months, corresponding to 0.4-unit increase per year of
therapy.
Discussion
In this study of patients with AF taking OACs, patient-

reported satisfaction levels on the TSQM II and ACTS
were high. Unadjusted analyses showed significantly greater
satisfaction with the burden of therapy with DOACs,
compared with that with warfarin (a small-magnitude effect)
and greater satisfaction with the convenience of rivaroxaban,
the only once-daily DOAC in the study, compared with all
other OACs (a moderate-magnitude effect). After adjustment
for all other variables, VKA therapy was associated with a
higher level of global satisfaction than DOAC treatment. No
other significant differences among OAC classes or individual
OACs were found. Our exploration of patient factors associ-
ated with satisfaction revealed a few patterns. Satisfaction with
the benefits and burden of oral anticoagulants on the ACTS
scale, and global satisfaction on the TSQM II scale, tended to
increase over time. The patient factors somewhat consistently
associated with higher satisfaction on multiple scales were
female sex and younger age; experiencing no bleeding was
associated with a higher satisfaction level on some scales.
Our results can be interpreted in the context of 2 recent
systematic reviews examining patient satisfaction with OACs.
Katerenchuk et al. meta-analyzed 20 studies of various designs
in which satisfaction with OACs for AF or venous throm-
boembolism were measured.35 The ACTS burden score was
significantly higher with DOACs than VKAs, and the ACTS
benefit score was marginally higher with DOACs than VKAs,
both with high heterogeneity. The TSQM results favored
DOACs over VKAs on all the subscales, also with high het-
erogeneity.35 All results were graded as having “very low” or
“low” certainty, except for the TSQM effectiveness score,
which was deemed to have “moderate” certainty.35 Patient
factors associated with satisfaction were not reported.35

Afzal et al. performed a narrative systematic review
including 7 studies of patients with AF, measuring OAC
satisfaction using both the TSQM and ACTS scales.36 The
results were mixed, with most showing satisfaction scores fa-
voring DOACs or no difference, and a small number showing
higher satisfaction with VKAs.36 A small number of studies
showed that patients on rivaroxaban, compared to those on
other ACs, were more satisfied in one or more domains of the
scales.36 Patient factors associated with satisfaction were not
reported.36

As in our study, others have also found greater patient
satisfaction with the convenience of rivaroxaban compared to
that of VKAs.37,38 The SAKURA AF registry substudy,
however, showed a higher convenience score for rivaroxaban
vs other DOACs, but no significant difference compared to



Figure 3. Violin plots of the distributions of the Anti-Clot Treatment Scale (ACTS) satisfaction scores. Higher scores mean greater satisfaction.
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warfarin.17 Non-AF-specific literature has identified a com-
plex medication dosing regimen as being negatively associated
with satisfaction, and a qualitative study in patients with AF
identified that more patients were satisfied with the reduced
complexity of their therapy when they switched from VKA to
DOAC therapy.8,16 The SAKURA AF registry substudy also
showed greater satisfaction with DOACs on the ACTS
burden subscale, and no difference on the ACTS benefits
subscale, as we also observed.17 The same investigators
showed that lower satisfaction with DOAC benefit was
independently associated with increased risk of stroke or
Table 2. Average satisfaction scores over follow-up, stratified by index oral

Satisfaction measure All DOACs Warfarin

TSQM II
Effectiveness 68.10 68.72
Side effects 97.27 97.65
Convenience 76.87 75.38
Global 71.09 71.35

ACTS
Burden (of 60) 57.28* 56.41
Benefit (of 15) 11.01 11.03

DOACs, direct oral anticoagulants; TSQM II, Treatment Satisfaction Question
* P ¼ 0.029 all DOACs vs warfarin, assessed by t test.
yAnalysis of variance test: P < 0.05; post hoc pairwise t test with Bonferroni’s co

0.0058; rivaroxaban vs apixaban P ¼ 0.0003.
systemic embolism, further pointing to the relationship be-
tween OAC satisfaction and patient outcomes.11

Few studies have examined factors associated with patient
satisfaction with OACs, and a couple of these studies have
found an association of being female with higher satisfaction
with OAC therapy, as in our study. One study, albeit small,
found that being female was associated with higher satisfaction
with OAC convenience, and the SAKURA AF registry found
an association of being female with greater satisfaction with
OAC side effects.17,19 An association of younger age with a
higher satisfaction level was found in our study; others have
anticoagulant; higher scores mean greater satisfaction

Dabigatran Apixaban Rivaroxaban

71.45 67.00 68.03
98.98 97.08 96.93
73.29 74.54 79.62y

73.11 69.45 71.77

57.22 56.91 57.58
10.98 10.81 11.15

naire for Medication version 2; ACTS, Anti-Clot Treatment Scale.

rrection: rivaroxaban vs warfarin P ¼ 0.0007; rivaroxaban vs dabigatran P ¼
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Figure 4. Factors associated with anticoagulation satisfaction at a glance. AF, atrial fibrillation; OAC, oral anticoagulant; VKA, vitamin K antagonist.

Figure 5. Forest plots of the estimates of the effects of factors associated with satisfaction on the Treatment Satisfaction Questionnaire for
Medication (TSQM II; see Supplemental Table S1 for more details). Age, Canadian Cardiovascular Society Severity of Atrial Fibrillation Scale (CCS-
SAF) scale, support, and visit number were continuous variables. AF, atrial fibrillation; CHA2DS2-VASc, Congestive Heart Failure, Hypertension, Age
� 75 Years, Age 65 to 74 Years, Diabetes Mellitus, Stroke, Vascular Disease, Sex Category; HASBLED, Hypertension, Abnormal Renal/Liver
Function, Stroke, Bleeding History or Predisposition, Labile INR, Elderly (> 65 Years), Drugs or Alcohol; VKA, vitamin K antagonist.
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Figure 6. Forest plots of the estimates of the effects of factors associated with satisfaction on the Anti-Clot Treatment Scale (ACTS; see
Supplementary Table S2 for more details). Age, Canadian Cardiovascular Society Severity of Atrial Fibrillation Scale (CCS-SAF) scale, support, and
visit number were continuous variables. Refer to Table 1 for abbreviations and definitions. AF, atrial fibrillation; CHA2DS2-VASc, Congestive Heart
Failure, Hypertension, Age � 75 Years, Diabetes Mellitus, Stroke, Vascular Disease, Age 65 to 74 Years, Sex Category; HASBLED, Hypertension,
Abnormal Renal/Liver Function, Stroke, Bleeding History or Predisposition, Labile INR, Elderly (> 65 Years), Drugs/Alcohol Concomitantly; VKA,
vitamin K antagonist.
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found varying directions of association for these
factors.17,18,24,

Ours is the first long-term study to use repeated-measures
regression analysis and to show increasing overall satisfaction
with OAC therapy over time, increasing satisfaction with its
benefits over time, and an increase in patients finding therapy
less burdensome over time. Using a different regression tech-
nique, the SAKURA AF registry found an association between
longer duration of therapy and higher satisfaction level.17

Clinical significance

Our results have some potentially clinically applicable
implications. Patients with AF can take OACs and be highly
satisfied with them, which might lower clinicians’ reluctance
to prescribe OACs in some cases where there is concern about
the burdens exceeding the potential benefits. If patients can be
supported to continue with therapy, they may be reassured to
know that their overall satisfaction may get better with time.
Patients may be moderately more satisfied with rivaroxaban
than with other OACs from a convenience viewpoint, possibly
because of its singleedaily dose regimen and lack of Inter-
national Normalized Ratio testing (notably, edoxaban,
another singleedaily dose OAC, which was not included in
our study). Female patients and younger patients may be more
likely to be satisfied with therapy, and hence may be partic-
ularly ideal OAC therapy candidates when it is otherwise
indicated, whereas older and male patients may require
additional education and support to sustain their satisfaction
so they remain adherent and persist with therapy.

Our results and those of other studies indicate that indi-
vidual patients may or may not be more satisfied with DOAC
than VKA therapy. Regardless of the OAC prescribed, pa-
tients require significant support (eg, tailored education,
shared decision-making, frequent follow-up, behavioural
strategies, clarifying misconceptions) to maintain adherence
and persistence with therapy.39,40

Limitations

Our results should be interpreted in light of the study’s
limitations. Like all observational studies, ours is susceptible to
selection biases (eg, nonresponse bias, survival bias, and
incidenceeprevalence bias). For example, those who dis-
continued their participation may have been more or less
satisfied with their therapy than those who continued. Hence,
our results should not be extrapolated beyond patients who
are continuing to take OACs. Also, our study, like most in
this area, is hindered by the fact that patients had limited
experience on which to base their satisfaction perceptions.
Ideally, patients would experience taking both a VKA and a
DOAC to inform their satisfaction responses. Lastly, we may
not have included some variables that could be associated with
satisfaction in our analyses, such as insurance coverage status
or a measure of comorbidity.
Conclusions
Overall, patients with AF were highly satisfied with their

anticoagulation therapy, with a few differences of small
magnitude among OAC classes and individual OACs. Par-
ticipants’ overall satisfaction with benefit, and global satis-
faction, increased with time, and they found OAC therapy to
be less burdensome over time. DOACs were found to be
slightly less burdensome than warfarin, and rivaroxaban was
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perceived as being modestly more convenient than all other
OACs. Significant and consistent predictors of greater satis-
faction were female sex and younger age.
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