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Abstract
Background  Persistence to oral anticoagulation (OAC) is crucial to prevent recurrent stroke in patients with atrial fibrillation 
(AF). Little is known about the association of OAC intake, persistence to OAC, and type of OAC with health-related quality 
of life (HRQoL) in stroke survivors with AF.
Methods  This retrospective analysis of the multicenter Berlin Atrial Fibrillation Registry included 1,042 patients with acute 
ischemic stroke or transient ischemic attack (TIA) and AF. HRQoL data were measured at 3,12,24 and 36 months after 
stroke/TIA using the EQ-5D-3 L questionnaire (including EQ-Index and EQ-VAS). Associations between OAC status, per-
sistence to and type of OAC (direct oral anticoagulants (DOACs) against vitamin K antagonists (VKAs)) at 12 and up to 36 
months with HRQoL were examined using multivariable linear models.
Results  Overall, 842 patients completed the 12-months follow-up and 437 patients the 36-months follow-up. After 12 
months, OAC intake was associated with higher EQ-VAS scores (β = 6.70, p = 0.017), although this effect was not observed 
up to 36 months (ß= -3.67, p = 0.075). Non-persistence to OAC was associated with lower EQ-VAS scores at 12 (ß= -6.25, 
p = 0.004) and 36 months (ß= -5.39, p < 0.001). No evidenve of a statistically significant difference in HRQoL was found 
between patients persistent to DOACs and those persistent to VKAs. EQ-Index values were not statistically significantly 
affected.
Conclusion  Non-persistence to OAC was associated with reduced EQ-VAS up to 36 months after stroke. Notably, no evi-
dence of a statistically significant difference regarding HRQOL was found between patients persistent on DOAC or VKA. 
Ensuring long-term persistence to OAC may support HRQoL in stroke survivors with AF.
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Introduction

Oral anticoagulation (OAC) is standard for secondary pre-
vention in patients with atrial fibrillation (AF) after ischemic 
stroke or transient ischemic attack (TIA) [1]. Non-persis-
tence to OAC is associated with an increased risk of stroke 
[2] and cognitive decline [3]. There are only a few absolute 
contraindications for OAC, such as active bleeding, severe 
thrombocytopenia, and recent intracranial hemorrhage [1]. 
Both, vitamin K antagonists (VKAs) and direct oral antico-
agulants (DOACs) are effective in reducing the AF-related 
incidence of ischemic stroke [4]. In comparison to VKAs, 
DOACs offer a broader therapeutic window, lower inter- 
and intraindividual variability regarding the dose-effect 
relationship, and lower drug interactions [5]. As a result, 
guidelines recommend preferred use of DOACs over VKAs 
[1]. In clinical trials, the main focus has traditionally been 
on the efficacy and safety of OAC, with Health-related 
Quality of Life (HRQoL) receiving limited attention [6]. 
However, HRQoL is increasingly acknowledged as a mean-
ingful outcome that reflects the patient’s perspective on 
treatment burden, daily functioning, and well-being - par-
ticularly in chronic conditions such as AF, where long-term 
OAC therapy can impact everyday life and overall HRQoL 
[6]. HRQoL in patients with AF is associated with increased 
risk for hospitalization, cardiovascular events and all-cause 
mortality, making it essential to identify factors associated 
with lower HRQoL [7–9]. The impact of type of OAC on 
patient-reported outcomes remained controversial, particu-
larly regarding the potential superiority of DOACs over 
VKAs in terms of HRQoL [10]. Based on current evidence 
[11, 12], a potential HRQoL benefit of DOACs over VKAs 
(both Warfarin and Phenprocoumon) was hypothesized. 
Notably, only one study has examined the impact of OAC 
in stroke and TIA patients with first detected AF, report-
ing higher HRQoL at 12 months post-stroke/TIA in those 
receiving OAC compared to those without OAC [13]. To 
our knowledge, no studies are published examining the rela-
tionship between OAC persistence and HRQoL in patients 
with known or newly-diagnosed AF after stroke or TIA.

Therefore, this retrospective analysis of the multicenter, 
prospective Berlin Atrial Fibrillation Registry aimed to 
evaluate the association between HRQoL and OAC intake, 
OAC persistence and type of OAC (DOACs vs. Phen-
procoumon) in patients with ischemic stroke or TIA over a 
36-months follow-up period.

Methods

Study design and patient population

The Berlin Atrial Fibrillation Registry was an investigator-
initiated, prospective, multicenter study. The study was 
sponsored by the Charité-Universitätsmedizin Berlin. The 
Berlin Atrial Fibrillation Registry received approval by 
the ethics committees of all participating sites, with initial 
approval by the Charité Ethics Committee, Berlin, Germany 
(EA2_033_14). The registry was registered with Clinical-
Trials.gov on December 3, 2014 (ClinicalTrials.gov ID: 
NCT02306824). The study design was published previously 
[14]. All study patients provided written informed consent, 
and when the study follow-up was extended to 36 months, 
all participants were required to give renewed consent to 
continue to the study. Patients with acute ischemic stroke 
or TIA were eligible for inclusion, if they had a known AF 
or a first-detected AF during hospitalization after the index 
stroke/TIA. The primary outcome was patient-reported per-
sistence to OAC (DOAC or VKA) in stroke patients with AF 
at 12 months post-stroke/TIA [14]. Within the VKA group, 
all analyses were based on phenprocoumon. Patients were 
classified as persistent, if the OAC prescription was docu-
mented at two consecutive time points (including discharge 
medication) and no interruption of ≥ 7 days was reported 
by the patient. An interruption of ≥ 7 days at any time dur-
ing the entire observation period was sufficient to classify 
a patient as non-persistent, if no intake of different OACs 
was reported. In our analysis, switching between VKA and 
DOAC was considered to be persistent to OAC therapy. In 
treatment-specific analyses, switching between different 
DOACs was considered to be persistent in DOAC analysis, 
whereas switching from VKA to DOAC was classified as 
non-persistence in the VKA analysis but as persistence for 
DOAC analysis, if no interruption of ≥ 7 days had occurred 
and the DOAC was continued during upcoming follow-ups, 
if applicable. The seven-day threshold was used as a prag-
matic study-specific definition. Only patients who had ever 
received the respective treatment (OAC/DOAC/VKA) were 
included in the OAC analysis, therefore the total number of 
patients may differ between the treatment-specific analyses 
and the so-called overall OAC analyses.

This secondary analysis aimed to analyze (i) whether the 
OAC status, (ii) patient-reported persistence to OAC and, 
(iii) the type of OAC (DOAC vs. VKA), altered HRQoL 
over the follow-up period.

Outcome measures: health-related quality of life

HRQoL was assessed using the official German version 
(v.1.1, 1995) of the generic EQ-5D-3 L questionnaire, with 
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scoring based on a valuation set derived from a representa-
tive German population [15]. The EQ-5D-3 L includes the 
EQ-5D descriptive system and the EQ-5D visual analogue 
scale (EQ-VAS) [16]. The EQ-5D-3 L descriptive system 
addresses five aspects of health: mobility, self-care, usual 
activities, pain/discomfort, and anxiety/depression. Each 
dimension has three levels (“no problems,” “some prob-
lems,” “extreme problems”). The health states can be sum-
marized into a single value (EQ-index) from − 1 to 1, with 1 
represents perfect health, and negative values indicate states 
considered worse than death. The EQ-VAS reflects the 
patient’s self-assessment of their health status with scores 
range from 100 (excellent health) to 0 (poorest health) 
[16]. In this study, HRQOL was measured at 3-, 12-, 24- 
and 36-month follow-up. The final question of the EQ-5D 
questionnaire asked whether the patient could answer the 
questions unreservedly; if responses were provided by prox-
ies, the EQ-5D data were excluded. Because the residuals of 
the EQ-index were not normally distributed, the EQ-index 
was first rescaled to a 0–1 range and then transformed using 
the formular: (EQ-index × 100)4/1,000,000. Following 
the transformation, the EQ-index and EQ-VAS were both 
scaled from 0 to 100 following the approach we applied in 
an earlier study [13].

Statistical analysis

A complete-case analysis was performed, including patients 
with no missing data for the variables included in the analy-
sis. p Values < 0.05 were considered statistically significant. 
The three main research questions as well as a direct com-
parison between DOAC and VKA were analyzed using mul-
tivariable, linear models. The independent variables used 
for model adjustment are listed in the supplementary mate-
rial, including frequency of serious adverse events (Table 
S1). For the 12-months follow-up, linear regression models 
without random effects were applied. A time series analysis 
for the 36-month follow-up was conducted using a linear 
mixed-effects model with random effects (random intercept 
and random slope for time at the patient level). Only vari-
ables with a minimum occurrence of 10 cases (e.g., seri-
ous adverse events) were included in the analysis to ensure 
statistical robustness. We further applied a joint model to 
account for deaths occurring between the 12- and 36-month 
follow-up. This approach allowed us to jointly model the 
longitudinal trajectory of HRQoL and the time-to-event 
data, thereby addressing potential bias due to mortality. Due 
to the exploratory nature of this project, no corrections were 
applied for multiple comparisons. All statistical analysis 
were done using R (version 4.4.1).

Results

Patient characteristics

Overall, 1042 patients were included. Mean age at study 
inclusion was 76 years, 48.0% were female and 24.1% had 
a TIA as the index event (Table S2a). The median NIHSS 
score on admission was 2 points and the median mRS score 
at discharge was 2. AF was previously known in 72.7% 
and first diagnosed during the hospital stay in 27.3% of the 
patients [14]. A total of 927 registry patients were included 
in this retrospective analysis, as patients with lost-to-fol-
low-up and death within three months after baseline visit 
were excluded (Fig. 1). Models were adjusted for stroke 
versus TIA as the index event leading to study inclusion; 
no significant differences were observed (Table S4-S12). 
At the 12-month follow-up, 798/842 (94.9%) patients were 
on OAC. Among the patients eligible for OAC persistence 
analysis (i.e., with OAC use in a previous follow-up visit), 
744/817 (91.1%) were persistent. At the 36-months follow-
up, 416/437 (95.2%) patients were on OAC. Persistence 
remained high at the 36-month follow-up: 375/429 (87.4%) 
patients were persistent with OAC. In total, 320/388 patients 
(82.5%) were persistent with DOACs, while 50/100 patients 
(50.0%) were persistent with VKAs at the 36-months 
follow-up.

OAC status and health-related quality of life

Data availability on EQ-5D ranged across the follow up 
time points from 90.4-95.4% (Table S3a). Unadjusted val-
ues of EQ-Index and EQ-VAS across all follow-up time-
points, stratified by OAC intake, are presented in Table S3a. 
Table S3b displays the transformed EQ-Index values used in 
multivariable analyses. Multivariable analysis revealed that 
OAC intake was associated with statistically significantly 
higher EQ-VAS scores at 12 months after the index event 
(β = 6.70, 95% CI [1.20, 12.20], p = 0.017; Figure 2, Table 
S4 – Model 1a). However, this association was not observed 
at 36 months (β = –3.67, 95% CI [–7.72, 0.37], p = 0.075; 
Figure 2, Table S6 – Model 1b).

OAC persistence and health-related quality of life

Compared to non-persistent patients at 12-months follow-
up, patients persistent to OAC were more often female, 
had lower mRS scores at discharge, received more often 
intravenous thrombolysis and endovascular treatment, 
and had less cardiovascular comorbidities, except of renal 
impairment (Table S2b). EQ-VAS scores also differed sta-
tistically significantly between patients with persistent and 
non-persistent OAC use. At 12 months, non-persistence was 
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Fig. 1  Derivation of study population
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associated with lower EQ-VAS values (β = − 6.25, 95% CI 
[–10.55, − 1.95], p = 0.004; Fig. 2, Table S5 – Model 2a), and 
this effect remained statistically significant up to 36 months 
(β = − 5.39, 95% CI [–8.25, − 2.54], p < 0.001; Fig. 2, Table 
S7 – Model 2b). Notably, the negative association of non-
persistence remained unchanged after accounting for deaths 
between the 12- and 36-month follow-up (Table S8). These 

effects were observed for EQ-VAS only and not for EQ-
Index (Fig. 2, Tables S4–S7).

Association of type of OAC with EQ-VAS

Figure 3 displays the adjusted associations between per-
sistence status by type of OAC and EQ-VAS outcomes at 

Fig. 3  Forest plot with β estimates adjusted for covariates as specified in the respective multivariable models (see Table S9-12) and corresponding 
95% confidence intervals on EQ-VAS (▲). DOAC = direct oral anticoagulants; VKA = Vitamin K antagonists; CI = confidence interval

 

Fig. 2  Forest plot with β estimates adjusted for covariates as specified in the respective multivariable models (see Table S4-S7) and corresponding 
95% confidence intervals on EQ-Index (●) and EQ-VAS (▲). OAC = oral anticoagulation; CI = confidence interval
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12 and 36 months. Non-persistence to DOAC was statis-
tically significantly associated with lower EQ-VAS scores 
compared to persistence to DOAC, both at 12 months (β 
= − 4.73, 95% CI [–9.03, − 0.43], p = 0.031; Table S9 – 
Model 3a) and over 36 months (β = − 4.62, 95% CI [–7.54, 
− 1.71], p = 0.002; Table S11 – Model 3b). Non-persistence 
to VKA did not result in statistically significant difference 
in EQ-VAS scores at 12 months (β = -2.01, 95% CI [–9.51, 
5.48], p = 0.598; Table S9 – Model 3a) and at 36 months 
(β = − 3.39, 95% CI [–8.06, 1.28], p = 0.155; Table S11 – 
Model 3b). When comparing persistence to VKA versus 
persistence to DOAC, no statistically significant differences 
in EQ-VAS scores were observed either at 12 months (see 
Table S10) or at 36 months (Table S12/Model 4a and 4b).

Discussion

This post-hoc analysis of the investigator-initiated, multi-
center, prospective Berlin Atrial Fibrillation Registry exam-
ined the association between intake of OAC, persistence to 
OAC and the type of OAC with HRQoL in stroke survi-
vors with AF over a period of up to 36 months after stroke. 
Our findings indicate that the absence of OAC intake was 
associated with lower EQ-VAS at the 12-months follow-up, 
while non-persistence to OAC was associated with lower 
EQ-VAS scores at both 12 and 36 months after the index 
event. This association persisted after adjusting for recur-
rent strokes or TIA and functional outcomes. We found no 
evidence of a statistically significant difference in HRQoL 
between patients who were persistent to DOAC and those 
who were persistent to VKA.

In a previous analysis of the investigator-initiated, mul-
ticenter, prospective, randomized MonDAFIS study, we 
examined the association between OAC intake and HRQoL 
in a stroke cohort with a first episode of AF after stroke, 
reporting higher EQ-Index and EQ-VAS scores at 12 months 
in patients receiving OAC compared to those patients with-
out OAC [13]. Differences by type of OAC were observed 
in EQ-VAS scores, suggesting a modest benefit for using 
a DOAC, whereas no such difference was found for the 
EQ-Index. Our present study included patients with known 
AF before stroke as well as patients with a first episode of 
AF after stroke and identified also an association between 
OAC intake and EQ-VAS at 12 months. In contrast to the 
MonDAFIS data, there was no statistically significant asso-
ciation for the EQ-Index, and no differences were observed 
between DOAC and VKA users in the Berlin Atrial Fibril-
lation Registry. The association between OAC intake and 
HRQoL was no longer present in the EQ-VAS at 36 months, 
most likely due to a response shift [17]. A similar mecha-
nism was proposed by Gabilondo et al. to explain the high 

HRQoL in anticoagulated patients compared to the general 
population [11].

A recent systematic review on HRQoL including 5,687 
patients and comparing DOACs versus VKAs in patients 
with non-valvular AF found conflicting results [18]. Due to 
methodological heterogeneity, a meta-analysis was impos-
sible. HRQoL was assessed using disease-specific (n = 3) 
or generic (n = 8) instruments. Taken together, four studies 
favored DOACs, while seven reported no statistically sig-
nificant difference between treatment groups [18]. Similar 
findings were reported in a systematic review by Afzal et 
al., which compared HRQoL in patients with DOACs and 
warfarin [10]. These findings are in line with the results 
from the MonDAFIS cohort as well as the present study, 
both of which found no consistent differences in HRQoL 
between DOAC and VKA users. Notably, the analysis of 
the MonDAFIS cohort was limited to OAC intake and type 
of OAC [13], as treatment persistence – an aspect addressed 
in the present study – was not assessed. In an observa-
tional Spanish AF study (n = 501), Varona et al. reported 
higher HRQoL among patients with well-controlled OAC 
status compared to those with uncontrolled OAC treatment 
[19]. Notably, the analyses presented in that study reported 
HRQoL differences only between persistent and non-per-
sistent DOAC users, while no such differences were found 
among VKA users. It is also important to note that OAC 
persistence was defined differently in that study, which may 
affect the comparability of results.

Several mechanisms may explain that non-persistence to 
OAC negatively impacts HRQoL over time. First, discon-
tinuation of OAC increases the risk of recurrent ischemic 
stroke, which may lead to additional neurological impair-
ments and reduced independence [2]. Since recurrent stroke 
and TIA were accounted for in the models used in our anal-
ysis, they are unlikely to explain the observed association 
between non-persistence and reduced HRQoL. Second, it 
was reported that OAC therapy per se does not negatively 
impact HRQoL, but patients’ perceptions of OAC are asso-
ciated with self-reported HRQoL [20]. Whether this also 
applies to the Berlin Atrial Fibrillation Registry cohort 
cannot be determined, as reasons for non-persistence were 
only available for a small subset of registry patients (Table 
S13). Notably, some registry patients discontinued OAC 
based on personal preference — cases that, in contrast to 
medical contraindications, might be preventable. It remains 
unclear whether the observed association reflects the effect 
of non-persistence itself or the underlying circumstances 
that prompted discontinuation. Risk factors associated with 
an increased bleeding risk — such as hypertension, renal 
impairment, prior stroke or TIA, and older age — were, 
with the exception of renal impairment, evenly distributed 
between patients receiving OAC and those without OAC 
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12 months after stroke/TIA. Of note, renal impairment was 
adjusted for in the multivariable models. Third, non-persis-
tence to OAC may account for a higher rate of dementia, 
affecting HRQoL [3]. Lastly, insufficient family or social 
support may play a role in undermining both, persistence 
and psychosocial well-being [21], which was not assessed 
in the Berlin Atrial Fibrillation Registry. Given the obser-
vational nature of our study, the association between OAC 
persistence and HRQoL should not be interpreted causally. 
Moreover, the direction of this association cannot be deter-
mined. While persistent OAC use may contribute to better 
HRQoL, it is also conceivable that patients with better base-
line HRQoL are more likely to remain persistent to long-
term-anticoagulation, whereas lower HRQoL, including 
due to high rates of post-stroke psychiatric comorbidities 
(kufner) may predispose to lower persistence. Longitudinal 
studies specifically designed to assess this question would 
be required to disentangle these effects.

Although statistically significant differences in EQ-
VAS were observed, the clinical relevance of these find-
ings remains unclear. One study estimated the minimal 
clinically important difference in EQ-VAS to be 8.61 using 
an anchor-based approach and 10.82 using a distribution-
based method [22]. Based on these results, the effect sizes 
observed in our analysis fall below these thresholds. Nev-
ertheless, the consistency of the association across multiple 
follow-up points for persistence to OAC with EQ-VAS sug-
gests that the impact on patient-perceived health status may 
be meaningful — especially over longer periods.

Among the strengths of this post hoc study is the use of 
a prospective, longitudinal design with multiple follow-up 
points. The EQ-5D questionnaire is one of the most com-
monly used measures in stroke trials [23] and has the most 
promising psychometric evidence for use in patients with 
stroke due to a systematic review [24]. In addition, HRQoL 
data were available for over 90% of participants at all time 
points, resulting in a low proportion of missing data. This 
study adds value by specifically analyzing phenprocou-
mon, while most prior work examined VKAs in general or 
focused on warfarin. However, several limitations must be 
acknowledged. It was not possible to adjust for major bleed-
ing events due to a low number of cases, however, previ-
ous evidence suggests no increased ICH risk with DOACs 
in patients with AF and comparable neurological deficits in 
DOAC-associated ICH compared with those without OAC 
(nolte). The extension of the study from 24 to 36 months 
may have contributed to higher loss to follow-up rates and, 
consequently, influenced the estimated persistence rates. 
Although the joint model accounted for mortality during 
long-term follow-up (12–36 months), it did not address 
early mortality before the 12-months follow-up. Further-
more, loss to follow-up unrelated to death was not explicitly 

accounted for, as inverse probability of censoring weighting 
or other methods to account for informative censoring were 
not applied. To evaluate potential attrition bias, we compared 
participants who dropped-out before the first HRQoL assess-
ment at 3-months follow-up (Table S2a). These patients 
had more severe strokes, which are associated with poorer 
functional outcomes and HRQoL (function outcome) and 
a greater burden of comorbidities. Consequently, severely 
affected patients were likely underrepresented in the longi-
tudinal analyses, which may have introduced survivor and 
attrition bias. Selection bias by registry design may have led 
to an underrepresentation of severely affected individuals 
– individuals who are more likely to be non-persistent and 
report lower HRQoL. As a result, the associations observed 
in this study may in fact be underestimated and more pro-
nounced in a broader real-world population. In addition, 
pre-stroke HRQoL was not available although it is a known 
predictor of post-stroke HRQoL because the study enrolled 
patients after the acute stroke. As there is no standardized 
definition of OAC persistence, our pragmatic definition of 
persistence (absence of an OAC interruption of more than 7 
days) may not fully capture the complexity of treatment pat-
terns, thereby limiting comparability with other studies. Our 
pragmatic definition may have grouped some patients with 
a temporary interruption together with those who perma-
nently discontinued treatment. Consequently, some patients 
classified as non-persistent in our analysis, may neverthe-
less have had good overall treatment persistence. The rela-
tively small number of patients receiving VKA limited the 
statistical power of the treatment-specific analyses. Finally, 
high rates of OAC intake in a German cohort study reflects 
a high standard of care and may limit the generalizability of 
the findings to other healthcare settings beyond comparable 
high-income countries.

Conclusion

Non-persistence to OAC is associated with lower HRQoL 
up to 36 months after stroke. Notably, no evidence of a 
statistically significant difference in HRQoL was observed 
between patients with persistence to DOAC or VKA use. 
Future studies should explore the reasons for non-persis-
tence and evaluate interventions to support long-term per-
sistence as non-persistent patients seem to be at risk of a 
decline in HRQoL.

Supplementary Information  The online version contains 
supplementary material available at ​h​t​t​​p​s​:​/​​/​d​o​​i​.​o​​r​g​/​1​0​.​1​1​8​6​/​s​4​2​4​6​6​-​0​
2​6​-​0​0​5​3​4​-​z​​​​​.​​

Acknowledgements  Not applicable.

https://doi.org/10.1186/s42466-026-00534-z
https://doi.org/10.1186/s42466-026-00534-z


1 3

   78   Page 8 of 9 Neurological Research and Practice            (2026) 8:78 

Author contributions  LSS and MO: Conceptualization, Formal analy-
sis, Writing – original draft. LSS, MO, JH, PUH and UG: Methodol-
ogy. KGH and ME: Supervision, Funding acquisition. MO, ST, LSS, 
JD, JS and CK: Data curation. All authors reviewed the manuscript.

Funding  Open Access funding enabled and organized by Projekt 
DEAL. The Berlin Atrial Fibrillation Registry was an investigator-ini-
tiated, prospective, multicenter study. The study was sponsored by the 
Charité -Universitätsmedizin Berlin with support from an unrestricted 
research grant by Bayer Vital GmbH, Leverkusen, Germany.The Bay-
er Vital GmbH did not influence the study design, study protocol, data 
collection, analysis, interpretation, or preparing and submission of the 
manuscript.

Data availability  Data are available from the authors upon reasonable 
request.

Declarations

Ethics approval and consent to participate  The Berlin Atrial Fibrilla-
tion Registry received approval by the ethics committees of all par-
ticipating sites, with initial approval by the Charité Ethics Committee, 
Berlin, Germany (EA2_033_14). All study patients provided written 
informed consent, and when the study follow-up was extended to 36 
months, all participants were required to give renewed consent to con-
tinue to the study.

Consent for publication  Not applicable.

Competing interests  The authors declare no competing interests.

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit ​h​t​t​​p​:​/​/​​c​r​e​​a​t​i​​v​e​c​o​m​m​o​n​s​.​o​
r​g​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/​​​​​.​​

References

1.	 Van Gelder, I. C., et al. (2024). 2024 ESC Guidelines for the man-
agement of atrial fibrillation developed in collaboration with the 
European Association for Cardio-Thoracic Surgery (EACTS): 
Developed by the task force for the management of atrial fibril-
lation of the European Society of Cardiology (ESC), with the 
special contribution of the European Heart Rhythm Association 
(EHRA) of the ESC. Endorsed by the European Stroke Organisa-
tion (ESO). European Heart Journal, 45(36), 3314–3414.

2.	 Komen, J. J., et al. (2021). Long-term persistence and adherence 
with non-vitamin K oral anticoagulants in patients with atrial 
fibrillation and their associations with stroke risk. Eur Heart J 
Cardiovasc Pharmacother, 7(Fi1), f72–f80.

3.	 Friberg, L., & Rosenqvist, M. (2018). Less dementia with oral 
anticoagulation in atrial fibrillation. European Heart Journal, 
39(6), 453–460.

4.	 Liu, X., et al. (2020). Non-Vitamin K Antagonist Oral Antico-
agulants in Secondary Stroke Prevention in Atrial Fibrillation 
Patients: An Updated Analysis by Adding Observational Studies. 
Cardiovascular Drugs And Therapy, 34(4), 569–578.

5.	 Mani, H., & Lindhoff-Last, E. (2014). New oral anticoagulants in 
patients with nonvalvular atrial fibrillation: a review of pharma-
cokinetics, safety, efficacy, quality of life, and cost effectiveness. 
Drug design development and therapy, 8, 789–798.

6.	 Ynsaurriaga, F. A., Peinado, R. P., Ormaetxe, J. M., & Merodio 
(2014). Atrial fibrillation and quality of life related to disease and 
treatment: focus on anticoagulation. Future Cardiology, 10(3), 
381–393.

7.	 Krisai, P., et al. (2020). Associations of symptoms and quality 
of life with outcomes in patients with atrial fibrillation. Heart, 
106(23), 1847.

8.	 Chen Y et al. (2021). Association of patient-reported outcomes 
with hospitalization risk in atrial fibrillation. AmHeart J Plus. 
https:​​​//d​oi.​or​g/10​.​10​16​/j.a​hjo.2021.100007

9.	 Theunissen, L., et al. (2023). The prognostic value of quality of 
life in atrial fibrillation on patient value. Health And Quality Of 
Life Outcomes, 21(1), 33.

10.	 Afzal, S. K., Hasan, S. S., & Babar, Z. U. (2019). A systematic 
review of patient-reported outcomes associated with the use of 
direct-acting oral anticoagulants. British Journal Of Clinical 
Pharmacology, 85(12), 2652–2667.

11.	 Gabilondo, M., et al. (2021). Quality of life in patients with non-
valvular atrial fibrillation treated with oral anticoagulants. Hema-
tology, 26(1), 277–283.

12.	 Cabanas-Grandío, P. et al. (2024). Health-Related Quality of Life 
and Satisfaction in Atrial Fibrillation Patients on Anticoagulant 
Therapy: Differences between Vitamin K Antagonists and Direct 
Oral Anticoagulants; Results from the Multicentre REGUEIFA 
Registry. J Clin Med, 13(17).

13.	 Olma, M. C., et al. (2025). The Role of Atrial Fibrillation and 
Oral Anticoagulation Status in Health-Related Quality of Life 12 
Months After Ischemic Stroke or TIA. Brain and Behavior, 15(1), 
e70248.

14.	 Haeusler, K. G., et al. (2019). Oral anticoagulation in patients 
with atrial fibrillation and acute ischaemic stroke: design and 
baseline data of the prospective multicentre Berlin Atrial Fibrilla-
tion Registry. Europace, 21(11), 1621–1632.

15.	 Greiner, W., et al. (2005). Validating the EQ-5D with time trade 
off for the German population. The European Journal of Health 
Economics, 6(2), 124–130.

16.	 EuroQol, R., & Foundation (2018). EQ-5D-3L-User-Guide 
Version 6.0. Basic information on how to use the EQ-5D-3L 
instrument.

17.	 Rapkin, B. D., & Schwartz, C. E. (2019). Advancing quality-of-
life research by deepening our understanding of response shift: a 
unifying theory of appraisal. Quality Of Life Research, 28(10), 
2623–2630.

18.	 Zortea, V., et al. (2023). Adherence and Quality of Life in Non-
Valvular Atrial Fibrillation With Direct Oral Anticoagulants Ver-
sus Vitamin K Antagonists: A Systematic Review. International 
Journal of Cardiovascular Sciences, 36, –.

19.	 Varona, J. F., et al. (2020). Health-related quality of life in non-
valvular atrial fibrillation patients with controlled or uncontrolled 
anticoagulation status. Health And Quality Of Life Outcomes, 
18(1), 383.

20.	 Casais, P., et al. (2005). Patients’ perceptions regarding oral anti-
coagulation therapy and its effect on quality of life. Current Medi-
cal Research And Opinion, 21(7), 1085–1090.

21.	 Lowres, N., et al. (2019). Reducing Stroke Risk in Atrial Fibrilla-
tion: Adherence to Guidelines Has Improved, but Patient Persis-
tence with Anticoagulant Therapy Remains Suboptimal. Korean 
Circ J, 49(10), 883–907.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ahjo.2021.100007


1 3

Page 9 of 9     78 Neurological Research and Practice            (2026) 8:78 

22.	 Chen, P., et al. (2016). Validity, responsiveness, and minimal clin-
ically important difference of EQ-5D-5L in stroke patients under-
going rehabilitation. Quality Of Life Research, 25(6), 1585–1596.

23.	 Joundi, R. A., et al. (2022). Health State Utility Values in People 
With Stroke: A Systematic Review and Meta-Analysis. J Am 
Heart Assoc, 11(13), e024296.

24.	 Cameron, L. J., et al. (2022). Self-reported quality of life follow-
ing stroke: a systematic review of instruments with a focus on 

their psychometric properties. Quality Of Life Research, 31(2), 
329–342.

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.


	﻿Association of oral anticoagulation persistence and health-related quality of life in stroke survivors with atrial fibrillation: long-term results of the Berlin atrial fibrillation registry
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design and patient population
	﻿Outcome measures: health-related quality of life
	﻿Statistical analysis

	﻿Results
	﻿Patient characteristics
	﻿OAC status and health-related quality of life
	﻿OAC persistence and health-related quality of life
	﻿Association of type of OAC with EQ-VAS

	﻿Discussion
	﻿Conclusion
	﻿References


