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Abstract Objective To undertake a systematic review and meta-analysis to assess the satisfac-
tion of patients receiving nonvitamin K anticoagulants (NOACs), compared with
vitamin K antagonists (VKAs).
Methods We searched CENTRAL, MEDLINE, Embase, and Clinicaltrials.gov for random-
ized controlled trials (RCTs) and observational studies. Two reviewers screened, extracted,
and appraised data independently. We pooled data using a random-effects model.
Outcome included treatment satisfaction, which was assessed by scores of Duke Anti-
coagulation Satisfaction Scale (DASS), Anticlot Treatment Scale (ACTS), Perception of
Anticoagulant Treatment Questionnaire 2 (PACT-Q2), or Treatment Satisfaction Question-
naire for Medication version II (TSQM-VII) and their domains reported with 95% confidence
intervals (95% CIs). We followed MOOSE and PRISMA guidelines.
Results We included four RCTs and 16 observational studies, enrolling 18,684 partic-
ipants overall. Compared with VKAs, treatment with NOACs improved the ACTS Burdens
score by 4.21 points (95%CI: 2.99–5.43, I2¼ 95%, combined n¼ 6,180), and ACTS Benefits
by 0.49 points (95% CI: 0.18–0.81, I2¼ 85%, combined n¼ 6,171). Switching fromVKAs to
NOACs improved the ACTS Burdens score by 5.33 points (95% CI: 3.53–7.14, combined
n¼ 3,097). Compared with VKAs, treatment with NOACs improved the TSQM-VII Global
Satisfaction score by 6.86 points (95% CI: 3.00–10.73, combined n¼ 5,535).
Conclusion In patients with nonvalvular atrial fibrillation or venous thromboembolism,
NOAC treatment is associated with greater satisfaction compared with VKAs. The switch
from VKAs to NOACs was associated with improved patients’ satisfaction. These effects
were largely due to a lower degree of treatment burden with NOAC treatment.
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Introduction

Atrial fibrillation (AF) and venous thromboembolism (VTE),
which includes deep vein thrombosis and pulmonary embo-
lism, are thrombotic disorders, being among the leading
causes of adult death and disability.1 Oral anticoagulation
(OAC) therapy has an important role in lowering the pro-
thrombotic state and therefore the morbidity and mortality
associated with these conditions.2,3

During the past decade, vitamin K antagonists (VKAs)
have been the standard of care for OAC, due to their effec-
tiveness and safety.1 However, maintaining treatment ad-
herence (taking medication as prescribed) and persistence
(continuation of treatment for the prescribed duration) in
the long term can be challenging.1,4 Due to numerous drug
and food interactions and genetically determined interindi-
vidual differences, treatment with VKAs requires frequent
analytical monitoring of international normalized ratio (INR)
with dose adjustment.1 Moreover, VKAs may require
changes in lifestyle, dietary restrictions, and limitations of
autonomy and therefore affect patients’ quality of life.5

Additionally, poor INR control is common in clinical practice,
since up to 40 to 50% do not achieve adequate time in the
therapeutic range,6–8 which can lead to serious complica-
tions, such as bleeding or thrombosis.9 However, patients
may feel protected using VKA due to its regular monitoring.9

Previous large randomized controlled trials (RCTs) dem-
onstrated that using nonvitamin K anticoagulants (NOACs) is
equally efficient and has a similar or lower risk of bleeding
compared with standard of care, leading to an increasing use
in clinical practice.2,10 International guidelines state that
both NOACs and VKAs are possible options for anticoagula-
tion, with preference to NOACs over VKAs.11–13

NOACs, namely apixaban, dabigatran, edoxaban, and
rivaroxaban, however, have a wide therapeutic window,
rapid onset of action, predictable anticoagulant effects, low
inter- and intraindividual variability, and low propensity for
drug interactions. Moreover, their clinical usage is easier to
handle and frequentmonitoring and dose adjustment are not
considered necessary.1 Therefore, they are thought to in-
crease patients’ satisfaction with treatment.14

Treatment satisfaction is a patient-reported outcome that
assesses the patient’s perspective about treatment, and can
be used to assess the suitability of treatments, compare
treatment options, and screen for patients who may be
nonadherent.15 Patient satisfaction is considered crucial,
since it has been associated with higher rates of adherence,
improved quality of life, and clinical outcomes.16,17 Since
OACs are frequently prescribed for a long term, possibly even
lifetime treatment, maintaining OAC adherence is crucial to
avoid serious complications such as bleeding, thrombosis, or
embolic complications, which may lead to increased mor-
bidity and mortality.18 Previous studies reported that
patients are more prone to adhere to a treatment when
they are involved in the selection of care.16 Therefore,
assessing the patient’s satisfaction with OAC is crucial to
select the best treatment approach and to improve clinical
outcomes.

Although we know of several original studies on this
topic,5,14,19–21 we know of no systematic review that has
addressed these issues. Therefore, we conducted a systematic
review to assess the impact of NOACs comparedwith VKAs on
patient satisfaction.

Methods

This systematic review followed the reporting principles of
MOOSE and PRISMA.22,23

Eligibility Criteria
The analyzed outcome was treatment satisfaction of patients
withOAC, assessed by the following scales and their respective
domains: Duke Anticoagulation Satisfaction Scale (DASS),
Anticlot Treatment Scale (ACTS), Perception of Anticoagulant
Treatment Questionnaire 2 (PACT-Q2), or Treatment Satisfac-
tion Questionnaire for Medication version II (TSQM-VII).

Studies were included in this review if they (1) were RCTs
or observational studies, (2) assessed treatment satisfaction
with at least one of the previously mentioned scales, and (3)
evaluated satisfactionwith NOACs comparedwith VKAswith
or without initial treatment period with unfractionated
heparin, low molecular weight heparin, or fondaparinux.
We accepted studies irrespective of the condition in which
thromboprophylaxis was or is being performed. We did not
establish any limits regarding follow-up.

Satisfaction Scales
ACTS is a widely translated and validated patient-reported
measure of satisfaction with anticoagulant therapy that
assesses the burdens and benefits associated with treat-
ment.24 It includes two subdomains: ACTS Burdens scale
(12 items) ranging from 12 to 60 and the ACTS Benefits scale
(3 items) ranging from 3 to 15. Higher scores indicate greater
satisfaction with treatment.24

PACT-Q2 is an anticoagulation-specific validated question-
naire assessing treatment convenience (11 items, B), burden of
disease and treatment (two items, C), and anticoagulant
treatment satisfaction (seven items, D). These items originate
a convenience dimension score (combining B and C) and an
anticoagulant treatment satisfaction dimension score based
onD. Each dimension ranges from0 to 100,with higher results
indicating higher satisfaction.25,26

DASS is an anticoagulation-specific validated scale that
evaluates the negative (limitations, hassles, and burdens)
and positive (confidence, reassurance, and satisfaction)
impacts of anticoagulation.27 It includes a total score (25
items), ranging from25 to175, and threedomains: Limitations
(9 items, scores from 9 to 63), Burdens (8 items, scores from 8
to 56), and Psychological impact (8 items, scores from 8 to 56).
Lower scores indicate greater satisfaction.27

TSQM-VII is a validated andglobally used generalmeasure
of treatment satisfaction with a medication. It includes four
subscales: Effectiveness (2 items), Side effects (3 items),
Convenience (3 items), and Global Satisfaction (2 items).
Each subscale ranges between 0 and 100, with higher scores
indicating higher treatment satisfaction.15
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Information Sources and Search Method
The search was performed in September 2019 and potentially
eligible studieswere identified through an electronic search of
CENTRAL (Cochrane Library), MEDLINE, Embase, PsycINFO,
and Clinicaltrials.gov from inception to September 2019. We
applied no language restrictions and cross-checked reference
lists of reports for additional studies. Details of search strategy
areavailable in the►SupplementaryMaterial (available in the
online version).

Study Selection and Data Collection Process
Two reviewers (V.K. and G.S.D.) independently screened the
search results and assessed the full texts of the selected
studies to determine the appropriateness for inclusion. Dis-
agreements were resolved through consensus. The reasons
for exclusion were recorded at the full-text screening stage.

Two reviewers (V.K. and G.S.D.) extracted study data
following a pre-established data collection form. Data from
studies’ plots were retrieved through Plot Digitizer version
2.6.8. When studies presented different estimates of the
outcome of interest, we extracted the most precise or
adjusted measures.

Risk of bias was independently evaluated by two authors
(V.K. and G.S.D.) using different tools according to study
design.28 For RCTs, we used the Cochrane risk of bias tool,
where domains were classified as at high, unclear, or low risk
of bias.29 The overall risk of bias for each RCTwas divided as
high or low risk, with high risk being those RCTs in which at
least one domain was assessed at a high risk of bias, or more
than three domains had a rating of unclear. For observational
studies we used the Newcastle–Ottawa Scale for cohort
studies, assessing the following domains: representativeness
of the exposed cohort, selection of the nonexposed cohort,
ascertainment of exposure, demonstration that the outcome
of interest was not present at the start of the study, compa-
rability of cohorts on the basis of the design or analysis,
assessment of outcome, length of follow-up for outcomes to
occur, and adequacy of follow-up cohorts.30 These domains
were classified using stars awarded for each quality item. The
overall riskof bias for each observational studywas classified
as low if the global value was greater or equal to 7. In cases of
missing data, we used standard imputation methods.29,31

Statistical Analysis
Meta-analyses were performed if three or more studies were
included per outcome. We used R and Review Manager for
statistical analysis and to derive forest plots. We used a
random-effects model to pool data owing to the anticipated
heterogeneity in the included trials, in particular differences
in study design.We reported continuous data using themean
difference (MD), reporting 95% confidence intervals (95%
CIs), and corresponding p-values. Heterogeneity was
assessed using I2.32 To reduce the effect of potential con-
founding variables resulting from differences in the partic-
ipants’ characteristics of observational studies, whenever
possible we used propensity-matched scores.33,34 We per-
formed a sensitivity analysis by excluding observational
studies at a high overall risk of bias from the analysis. We

assessed publication bias through funnel plot inspection and
statistical methods, providing that a sufficient number of
studies were included.29

Regarding the duration of follow-up, as main analysis, we
included the maximum reported follow-up of individual
studies. Moreover, to increase the homogeneity among the
results, we analyzed themost reported follow-up duration (3
months).

We conducted subgroup analyses according to the study
design (longitudinal or cross-sectional studies), follow-up
duration (3 months or maximum reported follow-up), the
underlying condition (AF or VTE), and according to experi-
ence status (inclusion or not of patients who had switched
from VKA to NOACs).

As a secondary analysis, we measured the equivalent
effect size of identified MD, calculated as standardized MD
(SMD). Effect size values of 0.2 typically represent a small
effect, 0.5 a moderate, and 0.8 a large.35

Assessment of Confidence in Cumulative Evidence
As recommended by the Grading of Recommendation Assess-
ment, Development and Evaluation (GRADE) working group,
we assessed certainty of evidence for all the important out-
comes following the GRADE approach.36 The confidence of the
pooled evidence was graded as very low, low, moderate, or
high. The pooled absolute effects and confidence of the pooled
evidence are reported in the summary of findings table.

Results

Included Studies
After title and abstract screening, 24 studies were selected for
full-text assessment, after which four studies were rejected
(see the ►Supplementary Material and ►Supplementary

Table S1, available in the online version). Four RCTs and 16
observational studies were included in the systematic review,
enrolling 18,684 participants overall. Of those, four studies
were related to VTE (two RCTs and two observational studies)
and the remaining to AF (two RCTs and 14 observational
studies). No language restrictions were applied. Details of
study selection are summarized in the flowchart (►Fig. 1).

Overall, eight studies assessed treatment satisfaction using
ACTS only, four using ACTS and TSQM-VII, one using TSQM-VII
only, two with DASS only, and five using PACT-Q2 only.

Four studies included 3,047 patients who switched from
previous VKA therapy to NOACs. In these studies, the satis-
faction was assessed pre- (during VKA treatment) and post-
switching (treatment with NOACs). Of these, one study
assessed treatment satisfaction using ACTS and TSQM-VII,
and three using ACTS only.

Main study characteristics, including study design, patient
demographics, and clinical characteristics, are reported
in ►Table 1. In general, characteristics were well balanced
between both study groups. It is emphasized that for AF the
majority of patients were males with an average age above
70years,which followsthenatural prevalenceof thedisease.37

The populationswith VTEwere usually 15 years younger with
amorebalanced sex ratio. ThemeanCHA2DS2-VASc scorewas
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around 3 points and theHAS-BLED score 2 points. As expected
according to the mean age of the population and the diseases
themselves, therewere other comorbidities associated,mainly
cardiovascular; however, they were highly variable among
different sample studies. The follow-up duration ranged
from 2 months to up to 48 months.

Risk of Bias
In RCTs, the risk of bias assessed by the Cochrane risk of bias
toolwas generally high (see►Table 2). All of the studieswere
open-labeled.19,20,38,39 Since the outcome of interest is a
patient-reported outcome, this approach may increase the
bias of performance and detection of outcome.

Regarding observational studies, the risk of bias assessed
with the Newcastle–Ottawa Scale for cohort studies was gen-
erally low, with the exception of five studies33,40–43

(see►Table 3).However, the representativeness of theselected
participants was a possible source of bias, because in most of
the studies the patients were selected by the attending physi-
cians inanonconsecutivemanner.Otherpossible factors ofbias
were limited to a few studies. Some did not demonstrate or
report that dissatisfaction from previous NOAC or VKA treat-
ment was not present at the start.14,33,44–47 Additionally, in
some studies the outcome was assessed by nonblinded inter-
viewers.40,41,43,48,49 Moreover, in three studies there may be
bias regarding the patients lost to follow-up.33,42,44 Almost all
of the trials included patients who had been on the same oral
anticoagulant for at least 3 months, with two exceptions.40,49

ACTS Scale
Overall, treatment with NOACs was associated with a 4.21-
point improvement in the ACTS Burdens score compared
with VKAs (95% CI: 2.99–5.43, I2¼ 95%, SMD¼ 0.75, com-
bined n¼ 6,180) (see ►Fig. 2).

Subgroup analysis showed no statistically significant dif-
ferences (see►Table 4 and►Supplementary Material [avail-
able in the online version]). Nevertheless, we found higher
MD values associated with the cross-sectional study design,
pre–post treatment switchers, maximum follow-up, and AF.
It is emphasized that switching from VKAs to NOACs im-
proved the ACTS Burdens score by 5.33 points (95% CI: 3.53–
7.14, combined n¼ 3,097).

We found no relevant difference in our sensitivity analysis
(MD: 3.99, 95% CI: 2.68–5.30, combined n¼ 5,624).

Regarding ACTS Benefits, we found a 0.49-point improve-
ment with NOACs compared with VKAs (95% CI: 0.18–0.81,
I2¼ 85%, SMD¼ 0.23, combined n¼ 6,171) (see ►Fig. 3). No
relevant difference was found for sensitivity or subgroup
analysis (see ►Table 4).

TSQM-VII scale
Five studies reported data regarding the TSQM-VII scale (see
►Fig. 4).19,20,33,38,45 The results showed an increase favoring
NOAC by 3.34 points (95% CI: 1.84–4.85, I2¼ 60%, SMD¼ 0.20,
combined n¼ 5,541) for the Effectiveness scale, 3.09 points
(95% CI: 1.30–4.87, I2¼ 52%, SMD¼ 0.16, combined n¼ 4,378)
for the Side Effects scale, 8.09 points (95% CI: 3.61–12.57,
I2¼ 96%, SMD¼ 0.46, combinedn¼ 5,546) for theConvenienceTa
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scale, and 6.86 points (95% CI: 3.00–10.73, I2¼ 94%,
SMD¼ 0.38, combined n¼ 5,535) for the Global Satisfaction
scale.We foundnostatistically significant subgroupdifferences
(see ►Table 4 and ►Supplementary Material [available in
the online version]). No relevant difference was found for
sensitivity analysis.

DASS scale
With respect to the DASS scale, since only two studies were
included,48,50 we did not perform meta-analysis. Individual
data reported in these studies showed a statistically signifi-
cant decrease favoring NOAC in all the DASS scale domains
(total, limitations, burdens, and psychological impact).

Fig. 1 Prisma flow chart showing study selection.

Table 2 Risk of bias of controlled trials assessed by the Cochrane risk of bias tool

Author Random
sequence

Allocation
concealment

Performance Detection Attrition Selective
reporting

Other Overall

Goette et al (2018)39 Low Low High High Low Low Low High

Hohnloser et al (2016)38 Unclear Low High High Low Low Low High

Prins et al (2015)20 Low Low High High Low Unclear Low High

Bamber et al (2013)19 Low Low High High Low Low Low High
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PACTQ-2 scale
Four studies reported data regarding the PACTQ-2
scale (see ►Fig. 5).39,41–43 The results showed an increase
favoring NOAC by 5.47 points (95% CI: 3.12–7.83, I2¼ 68%,
SMD¼ 0.54, combined n¼ 2,476) for the Convenience
domain and 5.13 points (95% CI: 3.86–6.40, I2¼ 0%,
SMD¼ 0.44, combined n¼ 2,476) for the Treatment Satisfac-
tion domain. We found no relevant difference for sensitivity
analysis or between subgroups (see ►Table 4

and ►Supplementary Material [available in the online
version]).

No data were available for two studies,14,47 which
assessed satisfaction using PACT-Q2 (De Caterina et al) and
ACTS (Wilke et al). De Caterina et al reported individual
values for each question of the PACT-Q2 scale comparing

patients on stable treatment with VKAs with patients who
had recently switched to NOACs (switchers). Significant
differences were found in switchers who reported more
complaints with questions related to the need for dose
adjustments, physical discomfort due to bruises or pain,
and dissatisfaction with treatment.14 The study authors
mentioned that these factors may constitute motivations
to switch to NOACs.14 The results from Wilke et al showed a
higher treatment burden in the VKA group, in comparison
with NOAC treatment, and no statistical differences between
perceived benefits.47

Publication bias
Funnel plot was inconclusive (see ►Supplementary

Material and ►Supplementary Figs. S1 and S2, available

Table 4 Subgroup analysis

Comparison Mean difference
(95% CI)

Combined
n

SMD Mean difference
(95% CI)

Combined
n

SMD Subgroup
differences
(p-value)

ACTS Burdens

Max. follow-up vs. 3 mo 4.21 (2.99, 5.43) 6,180 0.75 4.01 (2.77, 5.26) 9,312 0.63 0.82

Longitudinal vs. cross-sectional 3.73 (2.41, 5.05) 4,782 0.76 7.47 (2.11, 12.83) 1,398 0.67 0.18

Nonswitchers vs. switchers 3.46 (2.04, 4.87) 3,083 0.57 5.33 (3.53, 7.14) 3,097 1.00 0.11

AF vs. VTE 4.74 (3.11, 6.37) 5,236 0.75 3.06 (2.50, 3.63) 854 0.72 0.06

ACTS Benefits

Max. follow-up vs. 3 mo 0.49 (0.18, 0.81) 6,171 0.23 0.53 (0.27, 0.79) 9,298 0.22 0.86

Longitudinal vs. cross-sectional 0.38 (0.03, 0.72) 4,773 0.19 1.34 (0.16, 2.52) 1,398 0.38 0.13

Nonswitchers vs. switchers 0.54 (0.15, 0.92) 3,073 0.22 0.42 (�0.15, 1.00) 3,098 0.23 0.75

AF vs. VTE 0.48 (0.07, 0.88) 5,323 0.22 0.56 (0.16, 0.96) 848 0.27 0.78

TSQM-VII Effectiveness

Nonswitchers vs. switchers 3.09 (1.17, 5.02) 4,835 0.18 4.20 (2.22, 6.18) 706 0.31 0.43

AF vs. VTE 2.80 (�0.12, 5.72) 1,927 0.18 3.93 (2.69, 5.17) 3,614 0.21 0.49

TSQM-VII Side Effects

Nonswitchers vs. switchers 2.79 (0.66, 4.91) 3,809 0.15 4.50 (1.23, 7.77) 569 0.23 0.39

AF vs. VTE 2.39 (�0.61, 5.39) 1,790 0.13 4.05 (2.52, 5.59) 2,588 0.20 0.33

TSQM-VII Convenience

Nonswitchers vs. switchers 8.04 (2.11, 13.97) 4,844 0.41 8.30 (6.32, 10.28) 702 0.62 0.93

AF vs. VTE 6.03 (�2.03, 14.08) 1,923 0.35 10.18 (8.94, 11.42) 3,623 0.54 0.32

TSQM-VII Global Satisfaction

Nonswitchers vs. switchers 7.17 (2.15, 12.19) 4,835 0.37 5.70 (3.60, 7.80) 700 0.40 0.60

AF vs. VTE 6.19 (�1.68, 14.07) 1,921 0.35 7.85 (6.61, 9.09) 3,614 0.41 0.68

PACT-Q2 Convenience

Longitudinal vs. cross-sectional 3.82 (2.43, 5.21) 2,235 0.23 6.90 (2.99, 10.82) 241 0.81 0.15

AF vs. VTE 5.75 (2.12, 9.38) 2,376 0.47 5.00 (2.52, 7.48) 100 0.78 0.74

PACT-Q2 Treatment Satisfaction

Longitudinal vs. cross-sectional 4.88 (3.43, 6.33) 2,235 0.28 6.07 (2.77, 9.37) 241 0.61 0.52

AF vs. VTE 5.67 (3.57, 7.77) 2,376 0.43 4.60 (1.17, 8.03) 100 0.52 0.60

Abbreviations: AF, atrial fibrillation; CI, confidence interval; DASS, Duke Anticoagulation Satisfaction Scale; PACT-Q2, Perception of Anticoagulant
Treatment Questionnaire 2; SMD, standardized mean difference; TSQM-VII, Treatment Satisfaction Questionnaire for Medication version II; VTE,
venous thromboembolism.
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in the online version), but the Egger’s tests were not
significant (p-values of 0.35 and 0.39) for publication bias
for evaluated outcomes (ACTS Burdens and ACTS Benefits,
respectively).

Assessment of Confidence in Cumulative Evidence
A summary of findings table is presented in ►Table 5. The
results obtained according to GRADE represented on most
outcomes a low or very low certainty. However, TSQM-VII
Effectiveness and PACT-Q2 Treatment Satisfaction scales
presented moderate certainty.

Discussion

We found that satisfaction scores were more favorable for
anticoagulationwith NOACs comparedwith VKAs in patients
with AF or VTE.

In general, all the scales had a trend favoring NOAC
treatment. Overall, the positive effect on patient satisfaction
was largely due to a lower degree of treatment burden with
NOACs compared with VKA. There are several potential
explanations for the greater burden and lower satisfaction
associated with the VKA treatment. These probably include
regimen complexity, changes in lifestyle due to frequent
analytical measurements, dietary restrictions by numerous
food interactions, anxiety related to adverse effects, and
reduced patient autonomy. A qualitative study reported
that among the most cited impacts of warfarin treatment
were the need for regular visits to the clinic, restrictions on
diet and alcohol intake, and anxiety regarding bleeding and

potential drug interactions.51 Such factors may play a role in
the poor adherence or discontinuation of the therapy.52

Patient-reported treatment satisfactionwasgreater both in
generic measure scores of treatment satisfaction (TSQM-VII)
and in scores that measure anticoagulation-specific aspects of
treatment satisfaction (ACTS, DASS, and PACTQ-2). The use of
both generic and anticoagulation-specific scales offers advan-
tages. Generic measures allow a broader comparison across
different study populations and support the generalization of
findings, while anticoagulation-specific measures provide
more sensitivity to small changes and a more comprehensive
analysis of patients’ concerns.53

The improvement seen in the ACTS score was mainly due
to the large improvement in the ACTS Burdens scale. The
TSQM-VII scale showed greater results in the Global Satisfac-
tion and Convenience domains.

Overall, the subgroup analysis showed no statistically
significant differences. Nevertheless, cross-sectional studies,
in general, showed higher values of satisfaction, which could
be associated with the higher risk of bias from this study
design.

Patient experience may change with the duration of
treatment due to, for instance, the occurrence of adverse
effects or more acceptability of the treatment. The follow-up
of included studies varied significantly (from 2 to 48
months). This heterogeneity is important, though no statisti-
cally significant differences were found in subgroup analysis
(comparing themaximum reported follow-upwith 3months
of follow-up). Nevertheless, it is worth mentioning that
treatment satisfaction at 3 months of follow-up compared

Fig. 2 Forest plot of ACTS Burdens satisfaction scale. ACTS, Anticlot Treatment Scale.
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with the maximum reported follow-up (up to 48 months)
showed a higher trend in the latter in the ACTS Burdens scale.

Additionally, subgroup analysis regarding patients who
switched from VKAs to NOACs showed a trend to increase
satisfaction in all scales but two (ACTS Benefits and TSQM-VII
Global Satisfaction), compared with patients who did not
switch between oral anticoagulants. A possible explanation
for this result may be the previous recent experience with
VKA, allowing a fresher memory comparison, which can also
mean a recall bias.

Regarding the evaluated scales, there is no guiding value
that defines a minimal clinically important difference
(MCID), since it is thought that MCID varies across different
patient groups.54However, it could be interesting to estimate
this value in future works, based on the combination of
anchor-based and distribution-based methods.54

Since VKAs and NOACs have demonstrated similar effica-
cy and tolerance, both being recommended in international
guidelines for the treatment of nonvalvular atrial fibrillation
(NVAF) and VTE,11–13 individual values and preferences
represent a particularly important part in the choice of
anticoagulation therapy.

The use of a therapy associated with higher satisfaction is
a critical issue, due to its relationship to treatment adher-
ence,55,56 associated better anticoagulation control,46 and
consequently improved health outcomes.49,57 Moreover,
optimal adherence is essential to ensure both efficacy and
safety with anticoagulant therapy and adherence to OACs
remains a challenge in clinical practice.3,5,13

A recent study that assessed 12-month adherence and
persistence with OACs reported adherence rates of 63.1 to

66.5% with NOACs, compared with 55.2% with VKAs, and
persistence with NOACs of 61.4 to 78.7%, compared with
65.9% with VKAs.4 Moreover, it demonstrated heterogeneity
among different NOACs, possibility due to different regi-
mens. These findings showed mostly higher values with
NOACs compared with VKAs, but they are far from the
desired, suggesting that treatment satisfaction is not the
only factor to take into account. Previous reports have
corroborated these findings of suboptimal adherence and
persistence with OACs.56,58 Additionally, another study
reported that a 10% decrease in adherence was associated
with an increased risk of combined all-cause mortality and
stroke.18 Overall, these studies stress the need to improve
medication-taking behavior both with NOACs and VKAs.

Previous reviews have identified measures of adherence
(direct and indirect), barriers to adherence, predictors of
poor adherence, and factors associated to nonadher-
ence.16,56 The latter could be a result of an intentional or
unintentional behavioral changes by patients, such as for
forgetfulness.56 In routine practice, efforts should be made
to establish a therapeutic relationship, communicate effec-
tively with patients, and assess a patient’s opinion and
difficulties related to treatment nonjudgmentally.16 This
way, the patient will feel more comfortable and confident
to explore his complains without the fear of displeasing the
physician.16 It is important to assess adherence and persis-
tence with OACs in every possibility, due to the treatment’s
long-term nature. Since patient satisfaction is an important
factor influencing adherence, we believe that periodically
applying one of the scales presented or qualitatively inter-
viewing patients with a focus on their perspective about

Fig. 3 Forest plot of ACTS Benefits satisfaction scale. ACTS, Anticlot Treatment Scale.
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treatment would be of great value. In line with this,
international guidelines recommend that drug adherence
should be regularly assessed.11,13

Therapeutic changes should be made to include patient’s
preferences, values, beliefs, and expectations in the choice of
anticoagulant therapy,56 to place patients in a central role of
the decision-making process. European Society of Cardiology
guidelines for AF state that autonomous, informed patients
are in a better position to adhere to long-term treatment, and
recommends shared decision-making as a routine, and to
involve the patient in a patient-centered organization of care,
supported by multidisciplinary teams to provide tailored
patient education and to empower the patients for their self-
management, to ensure adherence, and respect individual
preferences, needs, and values.11

Additionally, there are several ways to improve adher-
ence, namely: identify poor adherence; educational inter-
ventions involving patients and family to explain the
patient’s disease, emphasize the value and benefits of the
treatment and the possible side effects; increase the conve-
nience of treatment; involve the patient in the selection and
monitoring of care; have in consideration the patient’s
lifestyle and the cost of the therapy; simplify the regimen
dosing and provide clear instructions; reinforce desirable
behavior; listen to and support patient’s feelings about his or
her care and condition; and incite the use of reminders and
pill organizers.16,56 A multifactorial approach will probably
have better results.16

In one of the included studies, dabigatran was not
covered by the health insurance, and the drug cost was

Fig. 4 Forest plot of TSQM-VII satisfaction scale. TSQM-VII, Treatment Satisfaction Questionnaire for Medication version II.
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approximately 70 times higher than warfarin.49 Moreover,
patients on dabigatran had a higher discontinuation rate,
probably due to the higher cost of NOAC treatment.49 This
finding further stresses the importance of cost to patient’s
persistence.

Since OACs are usually lifelong therapies, nonpersistence
and/or nonadherence could have devastating effects. The
findings of this review may be particularly important to
maintain sustained adherence to OACs for AF and VTE, and
may have a positive impact on the treatment of a substantial
population who do not receive OACs, despite being clinically
eligible.57,59,60 Therefore, efforts should be made in clinical
practice to involve the patients in the decision of choosing
OACs, by informing them about the pros and cons of each
medication, including the satisfaction profile identified in
this review, and regularly assess treatment satisfaction,
adherence, and persistence of the chosen treatment.

Future research focused on the patient’s beliefs and mis-
conceptions about OACs or the diseases themselves (AF or
VTE) would assist in tailoring educational interventions and
improving patient-centered care, since wrong conceptions
can have a negative impact on health behavior.56 Moreover,
qualitative research regarding satisfaction, persistence, and
adherence could have an important impact on clinical prac-
tice, assessing the sequence of events starting with the
prescription of the drug and ending with the patients taking
it. A better understanding of the factors that break down this
sequence may have a great impact on clinical practice.
Additionally, it would be of great value if future research
assessed strategies to improve adherence and persistence
specifically with OACs.

Limitations

Thismeta-analysiswas largely based on observational studies,
and therefore represents a limitation regarding extrapolations

of comparative effectiveness. However, observational studies
arguably represent a more accurate picture of real-world
patient satisfaction, without altering the conditions of pre-
scription, drug monitoring, and follow-up.

Patient satisfaction with treatment was assessed with
self-reported questionnaires, which by itself is at risk of bias
due to different individual and cultural perceptions of
satisfaction. Moreover, the scales used for estimation of
satisfaction predate the introduction of NOACs (ACTS, 2012;
PACT-Q2, 2009; TSQM-VII, 2005; DASS, 2004)15,24,25,27;
therefore, their conception was not idealized with the
reality of NOACs, and their validity to assess the satisfaction
with NOACs or for comparisons between NOACs and VKAs
has not been studied. Some studies have addressed this
issue by adapting one question of the PACT-Q2 scale not
suited for NOACs regarding interactions with food,41,43

which can also increase the heterogeneity of the results.
The risk of bias of controlled studies was high due to their

open-labeled nature, making patients able to recognize the
impact of the real-life drug administration, without dummy
monitoring or controls. However, this approachmay increase
the bias of performance and detection of outcome.Moreover,
there may be a possible bias regarding the nonrepresenta-
tiveness of the selected patients in the observational studies.
Additionally, we included studies that evaluated patients
who switched from VKAs to NOAC, which could be a factor of
recall bias, since they had a previous contact with VKAs, or a
potential selection bias, as the switch could be encouraged by
patients’ dissatisfaction.

Some subdomains of the reported satisfaction scales
showed a high level of heterogeneity, which may reflect
the different self-perception of satisfaction among different
cultures and populations. Data presented here were pooled
from different treatment groups with a broad spectrum of
baseline characteristics, different methodologies, and study
designs that could have enhanced these results.

Fig. 5 Forest plot of PACT-Q2 satisfaction scale. PACT-Q2, Perception of Anticoagulant Treatment Questionnaire 2.
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Results were pooled from reported outcomes and not
from individual patient data, which could be a potential
source of bias.

Conclusion

In patients with NVAF or VTE, NOAC treatment is associated
with greater satisfaction compared with VKAs. The switch
from VKAs to NOACs was associatedwith improved patients’
satisfaction. These effects were largely due to a lower degree
of treatment burden with NOAC treatment.

What is known about this topic?

• Treatment adherence to oral anticoagulants remains a
challenge in clinical practice.

• The use of a therapyassociatedwith higher satisfaction
is linked to treatment adherence and improved quality
of life.

What does this paper add?

• NOAC therapy resulted in improved treatment satis-
faction compared to VKAs.

• The switch from VKAs to NOACs was associated with
improved patients’ satisfaction.
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