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ABSTRACT

Objective: Atrial fibrillation (AF) increases thromboembolic risk, and oral anticoagulants (OACs) 
substantially reduce this risk; however, their safe and effective use requires adequate patient 
knowledge. We aimed to assess AF- and OAC-related awareness among Turkish patients and 
to identify predictors of knowledge.

Method: This single-center, cross-sectional survey was conducted between July 1, 2024 and 
January 1, 2025, and included consecutive adults with non-valvular AF receiving warfarin or 
direct OACs for at least three months. A structured questionnaire collected data on demographic 
characteristics, comorbidities, medication use, adherence, and knowledge across six domains: 
dosing frequency, treatment indication, side-effect awareness, treatment-duration awareness, 
drug-interaction awareness, and food-interaction awareness. A composite knowledge score 
(range, 0–6) was calculated. Multivariable linear regression was used to evaluate predictors 
of knowledge, including age, sex, and education level. Ethics approval was obtained, and all 
participants provided written informed consent.

Results: A total of 261 patients were included (median age, 67 years; 50.2% women). 
Hypertension and diabetes mellitus were present in 64.8% and 32.2% of patients, respectively. 
Direct oral anticoagulants (DOACs) accounted for 72.4% of prescriptions, whereas 27.6% 
of patients received warfarin. Although 36% of participants had AF for more than six years, 
only 16.5% could correctly name their arrhythmia. While 92% knew they were taking an 
anticoagulant, only 75.1% correctly identified the indication for anticoagulation. Knowledge 
of side effects was limited, with 68% reporting no awareness. Awareness of interactions was 
poor: 88% reported no knowledge of drug–drug interactions, and 71% were unaware of food 
interactions. Most patients knew their dosing schedule (92.3%) and reported that they would 
not double a missed dose (99.6%). Self-reported adherence was high (94% “always” and 4% 
“often”), and taking medication with meals was associated with better adherence (χ² = 17.0, P 
< 0.001). The mean knowledge score was 2.8 ± 1.3 (Cronbach’s α = 0.50). Higher educational 
attainment and female sex were associated with greater knowledge, whereas age was inversely 
associated with knowledge.

Conclusion: Despite high self-reported adherence, substantial knowledge gaps persist 
among patients receiving anticoagulation for AF, particularly regarding side effects and drug 
or food interactions. Targeted, health-literacy-sensitive educational strategies may improve 
medication safety and clinical outcomes in patients receiving anticoagulation for AF.

Keywords: Atrial fibrillation, oral anticoagulants, patient knowledge

ÖZET

Amaç: Atriyal fibrilasyon (AF), tromboembolik riski artırır ve oral antikoagülanlar (OAK) bu 
riski önemli ölçüde azaltır; ancak bu ilaçların güvenli ve etkili kullanımı, hastaların yeterli 
bilgi düzeyine sahip olmasını gerektirir. Bu çalışmada, Türk hastalarda AF ve OAK ile ilişkili 
farkındalığın değerlendirilmesi ve bilgi düzeyinin belirleyicilerinin saptanması amaçlandı.

Yöntem: Bu tek merkezli, kesitsel araştırma 1 Temmuz 2024 ile 1 Ocak 2025 tarihleri arasında 
gerçekleştirildi ve en az üç aydır varfarin veya direkt OAK kullanan non-valvüler AF’li ardışık 
erişkin hastalar çalışmaya dahil edildi. Yapılandırılmış bir anket ile demografik özellikler, 
komorbiditeler, ilaç kullanımı, tedavi uyumu ve altı bilgi alanı değerlendirildi: ilaç akma sıklığı, 
tedavi endikasyonu, yan etkiler hakkında bilgi, tedavi süresi hakkında bilgi, ilaç etkileşimleri 
hakkında bilgi ve gıda etkileşimleri hakkında bilgi. 0–6 arasında değişen bileşik bir bilgi skoru 
hesaplandı. Yaş, cinsiyet ve eğitim düzeyi dahil olmak üzere bilgi düzeyinin belirleyicileri çok 
değişkenli lineer regresyon ile değerlendirildi. Etik kurul onayı alındı ve tüm katılımcılardan yazılı 
bilgilendirilmiş onam elde edildi.
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Atrial fibrillation (AF) is the most common sustained arrhythmia 
worldwide and is associated with a markedly increased risk 

of ischemic stroke, resulting in substantial morbidity, mortality, 
and healthcare costs.1 Stroke prevention with oral anticoagulants 
(OACs), including vitamin K antagonists and direct oral 
anticoagulants, is therefore a cornerstone of AF management. 
Contemporary European Society of Cardiology (ESC) and American 
College of Cardiology/American Heart Association/American 
College of Chest Physicians/Heart Rhythm Society (ACC/AHA/
ACCP/HRS) guidelines recommend oral anticoagulation according 
to estimated thromboembolic risk, using validated stroke risk 
stratification tools such as CHA2DS2-VA (Congestive heart failure, 
Hypertension, Age ≥ 75 years [2 points], Diabetes mellitus, 
Stroke/transient ischemic attack/systemic thromboembolism 
[2 points], Vascular disease, and Age 65–74 years) in the 2024 
ESC guideline and CHA2DS2-VASc (Congestive heart failure, 
Hypertension, Age ≥ 75 years [2 points], Diabetes mellitus, 
Stroke/transient ischemic attack/systemic thromboembolism 
[2 points], Vascular disease, Age 65–74 years, and Sex category 
[female sex]) or an equivalent annual-risk framework in the 2023 
ACC/AHA/ACCP/HRS guideline. Bleeding-risk assessment should 
be used to identify and address modifiable risk factors rather than 
to withhold indicated anticoagulation.2,3

Despite these recommendations, OACs remain underused 
or inconsistently taken, often because patients do not fully 
understand the rationale for anticoagulation or how to use these 
medications safely. This knowledge gap is clinically important 
because warfarin has a narrow therapeutic window, and incorrect 
dosing, treatment interruption, or unsupervised discontinuation 
of any OAC may increase the risk of thromboembolism or major 
bleeding.4 Consequently, improving patient awareness of stroke risk, 
bleeding complications, and adherence requirements represents 
a key modifiable determinant of treatment effectiveness and 
clinical outcomes.5 Nevertheless, clinicians frequently encounter 
patients with AF who are unable to explain the purpose of their 
anticoagulant therapy or recognize its common risks.

Accordingly, the aims of this study were to (i) quantify patients’ 
awareness of AF and anticoagulation, including treatment 

indication, side effects, interactions, and adherence behaviors, 
and (ii) identify demographic and clinical factors independently 
associated with patient knowledge.

Materials and Methods

Study Design and Population
This cross-sectional study included patients with AF receiving oral 
anticoagulation therapy. Consecutive patients were recruited from 
the cardiology outpatient clinic of a tertiary university hospital 
after providing informed consent. Eligible participants were adults 
(≥ 18 years) with documented non-valvular AF who had been 
prescribed an OAC (warfarin or a direct OAC) for stroke prevention. 
The survey was conducted between July 1, 2024 and January 1, 
2025. Patients were excluded if they were younger than 18 years 
or had cognitive impairment, including dementia or intellectual 
disability, that precluded informed consent. A total of 261 AF 
patients receiving OAC therapy were included in the final analysis. 

Data Collection, Variables, and Endpoints
Data were collected prospectively through structured face-
to-face interviews conducted by trained research physicians 
during routine outpatient visits. A questionnaire developed by 
consensus among cardiologists at our institution was used to 
assess patient awareness. The questionnaire was pilot-tested in 
50 patients to evaluate clarity, comprehensibility, and feasibility.6 

ABBREVIATIONS
ACC	 American College of Cardiology
ACCP	 American College of Chest Physicians
AF	 Atrial fibrillation
AHA	 American Heart Association
AKT	 Anticoagulation Knowledge Tool
DOAC	 Direct oral anticoagulant
EHRA	 European Heart Rhythm Association
ESC	 European Society of Cardiology
HRS	 Heart Rhythm Society
OAC	 Oral anticoagulant
QoL	 Quality of life

Bulgular: Toplam 261 hasta çalışmaya dahil edildi (medyan yaş 67 yıl; %50,2 kadın). 
Hipertansiyon ve diabetes mellitus sırasıyla hastaların %64,8 ve %32,2’sinde mevcuttu. Direkt 
oral antikoagülanlar (DOAK) reçetelerin %72,4’ünü oluştururken, hastaların %27,6’sı varfarin 
kullanıyordu. Katılımcıların %36’sında AF süresi altı yıldan uzun olmasına rağmen, yalnızca 
%16,5’i aritmisinin adını doğru olarak ifade edebildi. Katılımcıların %92’si antikoagülan 
kullandığını bilirken, sadece %75,1’i antikoagülasyon endikasyonunu doğru bir şekilde tanımladı. 
Yan etkilere ilişkin bilgi sınırlıydı ve katılımcıların %68’i bu konuda herhangi bir bilgisi olmadığını 
belirtti. Etkileşimlere ilişkin farkındalık da düşüktü; hastaların %88’i ilaç–ilaç etkileşimlerini, 
%71’i ise besin etkileşimlerini bilmiyordu. Hastaların çoğu doğru dozlama şemasını biliyordu 
(%92,3) ve neredeyse tamamı unutulan bir doz sonrasında çift doz almayacağını bildirdi 
(%99,6). Öz bildirilen tedavi uyumu yüksekti (%94 “her zaman”, %4 “sıklıkla”) ve ilacın yemekle 
birlikte alınması daha iyi tedavi uyumu ile ilişkiliydi (χ² = 17,0; P < 0,001). Ortalama bilgi skoru 
2,8 ± 1,3 olup Cronbach α değeri 0,50 idi. Daha yüksek eğitim düzeyi ve kadın cinsiyet daha 
yüksek bilgi düzeyi ile ilişkiliyken, yaş ile bilgi düzeyi arasında ters yönlü ilişki saptandı.

Sonuç: Öz bildirilen tedavi uyumunun yüksek olmasına rağmen, AF nedeniyle antikoagülan kullanan 
hastalarda özellikle yan etkiler ile ilaç ve besin etkileşimleri konusunda önemli bilgi eksiklikleri 
bulunmaktadır. Hedefe yönelik ve sağlık okuryazarlığı düzeyini dikkate alan eğitim stratejileri, AF 
nedeniyle antikoagülan kullanan hastalarda ilaç güvenliğini ve klinik sonuçları iyileştirebilir.

Anahtar Kelimeler: Atriyal fibrilasyon, hasta bilgisi, oral antikoagülanlar
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The survey assessed five domains using multiple-choice, yes/no, 
and open-ended questions (full questionnaire available in the 
Supplementary Material):

•	 Demographic characteristics: age, sex, educational level 
(ranging from no formal education to postgraduate 
education), employment status, and place of residence 
(urban or rural).

•	 Medical history: comorbid conditions, including hypertension, 
diabetes mellitus, prior stroke, peripheral arterial disease, and 
chronic kidney disease; awareness of having a cardiac rhythm 
disorder; and knowledge of the specific arrhythmia diagnosis 
(AF or atrial flutter). The CHA2DS2-VA score was calculated 
for each participant.

•	 Medication profile: current anticoagulant therapy (warfarin 
or a specific direct oral anticoagulant [DOAC] and dose), 
duration of treatment, previous use of anticoagulant or 
antithrombotic agents (e.g., prior warfarin or aspirin therapy 
before the current regimen), and concomitant cardiovascular 
medications (e.g., beta-blockers, etc.)

•	 Adherence and knowledge: treatment indication, medication 
adherence (assessed using a Morisky-type scale), receipt of 
information before treatment initiation, awareness of side 
effects, understanding of stroke risk (assessed using an open-
ended question), knowledge of drug interactions or dietary 
restrictions, dosing frequency, and awareness of potential 
dose adjustments.

•	 Use and perception: perceived quality of life (QoL), use 
of medication-reminder tools, information sources, and 
perceived adequacy of the information received.

All responses were recorded and coded according to a predefined 
case report form codebook (Supplementary Material). Where 
applicable, dichotomous (e.g., yes/no) and multiple-choice 
responses were coded as categorical variables for analysis. 
Free-text responses were reviewed and classified according to 
predefined criteria. For example, patients' explanations of the 
effect of anticoagulant therapy on stroke risk were categorized 
as correct if they were consistent with stroke prevention and as 
incorrect if they were not.

Six-Item Composite Knowledge Score
A formative composite knowledge score was developed to 
quantify patients’ understanding of AF and anticoagulation 
therapy. The score was calculated by summing the number of 
correct responses across key knowledge domains assessed in 
the survey. One point was awarded for each of the following 
domains: knowledge of the prescribed dosing frequency, correct 
identification of the indication for OAC therapy, awareness of 
potential side effects, awareness of the intended duration of 
anticoagulant therapy, awareness of potential drug interactions, 
and awareness of food interactions. ‘Do not know’ responses 
and missing answers were coded as incorrect (0). Scores were 
summed to yield a composite score ranging from 0 to 6, with 
higher scores indicating greater knowledge. The composite 
score was analyzed as a continuous outcome variable in models 
examining predictors of patient knowledge. The six domains 
(dosing frequency, treatment indication, side-effect awareness, 
treatment-duration awareness, drug-interaction awareness, and 

food-interaction awareness) were conceptualized as formative 
indicators of overall anticoagulation knowledge rather than 
manifestations of a single latent construct. Because each domain 
represents a distinct clinical competency, equal weighting (1 
point per domain) was chosen to maintain simplicity, facilitate 
clinical interpretation, and support potential bedside use. 
However, this approach sacrifices psychometric homogeneity, as 
reflected by the modest Cronbach’s α of 0.50, and may not fully 
capture clinically meaningful differences among patients with 
similar total scores but different knowledge profiles.

Unlike validated instruments such as the Anticoagulation 
Knowledge Tool (AKT), which provides broader content coverage 
and formal psychometric validation for both vitamin K antagonist 
and direct oral anticoagulant users, our six-item score was 
designed as a pragmatic, survey-derived summary measure rather 
than a substitute for a validated knowledge instrument.7 Although 
the selected domains overlap with key areas assessed by validated 
tools, including treatment indication, dosing, side effects, 
interactions, and medication-specific precautions, the abbreviated 
format limits content depth and psychometric precision.

Statistical Analysis and Ethics
Descriptive statistics were used to summarize participant 
characteristics. Categorical variables are presented as frequencies 
and percentages, whereas continuous variables are presented as 
mean ± standard deviation (SD) or median with interquartile range 
(IQR), as appropriate based on their distribution. Demographic 
and clinical characteristics, as well as responses to knowledge and 
adherence items, were summarized using descriptive methods. In 
univariate analyses, the chi-square test was used for categorical 
variables, and Student’s t-test or the Mann–Whitney U test 
was used for continuous or ordinal variables, as appropriate. 
All statistical tests were two-sided, and a P value < 0.05 was 
considered statistically significant. Missing data were limited (≤ 
4% for all variables) and were handled using pairwise deletion. 
Statistical analyses were performed using IBM SPSS Statistics 
(version 26; IBM Corporation, Armonk, New York, USA).

Because the six-item knowledge score was approximately 
symmetric (mean 2.8 ± 1.3; median 3), it was analyzed as a 
continuous outcome variable. Age, sex, and educational level 
were selected a priori for inclusion in the primary multivariable 
model because they represent clinically plausible and non-
overlapping demographic predictors of patient knowledge while 
minimizing model complexity in a modest single-center sample. 
Additional clinically relevant variables, including anticoagulant 
type, AF duration, prior counseling, and self-reported adverse 
events, were evaluated in exploratory analyses because of 
concerns regarding recall bias, category imbalance, non-random 
treatment allocation, and overfitting. An exploratory sensitivity 
analysis additionally included self-reported adverse-event 
history to assess whether adverse events were independently 
associated with the composite knowledge score.

Because this was an exploratory cross-sectional survey, no 
formal a priori sample size calculation was performed. However, 
a sample size sensitivity analysis was conducted for the six-item 
knowledge score. Assuming an SD of 1.2 and a two-sided α of 
0.05, the final sample of 261 participants provided 80% power 
to detect a between-group difference of approximately 0.47 
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points on the 0–6 knowledge scale, corresponding to a small-
to-moderate standardized effect size (Cohen d = 0.39).

This study was conducted in accordance with the Declaration 
of Helsinki. All participants provided written informed consent 
before enrollment. The protocol was approved by Ege University 
Medical Research Ethics Committee (Approval Number: 
24-7T/71, Date: 11.07.2024).

Results

A total of 261 consecutive patients with AF receiving OAC 
therapy were included in the final analysis. The median age was 
67 years (range, 30–92 years), and just over half of the cohort 
was aged ≥ 65 years. The study population was evenly distributed 
by sex, comprising 131 women (50.2%) and 130 men (49.8%). 
Educational attainment was predominantly primary school level or 
lower (n = 136, 52.1%). Most participants were retired (n = 181, 
69.3%), consistent with the older age profile of the cohort, and 
resided in urban areas (n = 234, 89.7%). The cohort appeared 
relatively healthy with respect to lifestyle factors: 76.6% reported 
never consuming alcohol, and 65.1% had never smoked (Table 1).

Clinical comorbidities were common. Hypertension was the most 
prevalent comorbidity, affecting approximately two-thirds of 
participants. One-third of patients (n = 84, 32.2%) had diabetes 
mellitus. Peripheral arterial disease was less common (6.9%), 
although an additional 17.2% reported being unsure whether 
they had peripheral vascular disease. Chronic kidney disease was 
reported by 12.3% of participants. 

Although AF was the indication for anticoagulation in all 
participants by study design, only 45 patients (17.2%) correctly 
identified their arrhythmia as AF or atrial flutter, including 43 
patients (16.5%) who specifically named AF (Figure 1). A large 
majority (82.8%) reported that they did not know the type of 
arrhythmia they had despite receiving long-term treatment for 
the condition. Furthermore, 10.3% of respondents answered 
“No” when asked whether they had a diagnosed rhythm disorder, 
suggesting that a subset of patients was unaware not only of 
the specific diagnosis but also of the presence of an arrhythmic 
condition. The median CHA2DS2-VA score was 3 (IQR = 2) (Table 
2), indicating a moderate-to-high stroke risk profile.

Approximately 36% of participants had been diagnosed with AF for 
more than six years (median arrhythmia duration: 36 months, IQR: 
12–108 months). DOACs accounted for 72.4% of prescriptions. 
The distribution of anticoagulant use was as follows: rivaroxaban, 
72 patients (27.6%); warfarin, 72 patients (27.6%); apixaban, 64 
patients (24.5%); edoxaban, 45 patients (17.2%); and dabigatran, 
eight patients (3.1%) (Figure 2). The median duration of 
anticoagulant therapy (for AF) was 24 months (IQR: 8–60 months). 
The most commonly prescribed concomitant medications were 
beta-blockers (n = 168, 64.4%), angiotensin-converting enzyme 
inhibitors or angiotensin receptor blockers (ACEI/ARB) (n = 89, 
34.1%), and diuretics (n = 69, 26.4%), reflecting standard AF 
management and treatment of associated comorbidities (Table 3). 
Other medications included Class I antiarrhythmic agents in 2.7% 
of patients and Class III antiarrhythmic agents (e.g., amiodarone) 
in 6.1%, indicating that rhythm-control therapy was used in only 
a small proportion of the cohort.

Medication Knowledge, Awareness, and Adherence Outcomes

Knowledge and Awareness
The survey revealed substantial gaps in patients’ knowledge of 
AF and anticoagulation therapy. Although all participants were 
receiving anticoagulants, understanding of the indication for 

Table 1. Demographic characteristics of the study population
Characteristic Total (n = 261)

n (%)
Age (years, median) 67 (min-max: 30–92)

Female sex 131 (50.2)

Educational attainment

No formal education 16 (6.1)

Primary school 120 (46.0)

Middle school 24 (9.2)

High school 45 (17.2)

University 54 (20.7)

Master's degree 2 (0.8)

Employment status

Unemployed 58 (22.2)

Retired 181 (69.3)

Other 22 (8.4)

Place of residence

Urban 234 (89.7)

Rural 27 (10.3)

Smoking status

Current smoker 28 (10.7)

Never smoker 170 (65.1)

Former smoker 63 (24.1)

Alcohol consumption

Current user 32 (12.3)

Never user 200 (76.6)

Former user 29 (11.1)

Min, Minimum; Max, Maximum.

Figure 1. Patients’ awareness of their arrhythmia diagnosis. 
Although all participants had atrial fibrillation (AF) as the 
indication for anticoagulation, only 16.5% correctly identified 
their condition as AF, whereas the majority (82.8%) reported that 
they did not know their arrhythmia type.
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treatment was incomplete. When asked, “What is the reason you 
are using a blood thinner?”, 196 patients (75.1%) correctly stated 
that the medication was intended to prevent clot formation and 
thereby reduce stroke risk. However, approximately one-quarter 
of participants demonstrated incorrect or absent understanding 
of the indication for anticoagulant therapy. Specifically, 20 
patients (7.7%) believed that the anticoagulant was prescribed 
“to correct the arrhythmia,” implying that it treats atrial fibrillation 
itself, while five patients (1.9%) reported that its purpose was “to 
prevent a heart attack.” Additionally, 26 patients (10.0%) stated 
that they did not know the reason for taking the anticoagulant. 
Fourteen patients (5.3%) did not answer the question.

Awareness of potential side effects was poor. Only one-third of 
participants (32%) reported awareness of possible anticoagulant-
related adverse effects, whereas approximately 68% had no 
knowledge of side effects. Even among warfarin users, who 
require regular monitoring, fewer than half (43%) were able 
to identify specific side effects. Consistent with this finding, 
approximately 68% of patients reported that they had not been 
informed about side effects before starting treatment. The most 
frequently recognized adverse effect was bleeding, including easy 
bruising and mucosal bleeding. When asked about their personal 
experience with complications, 71.6% of participants reported 
no adverse effects or complications, whereas 26.8% reported 
bleeding-related symptoms, predominantly minor bruising or 
mucosal bleeding, and 1.5% reported serious adverse events. 
These findings should be interpreted as patient-reported historical 
adverse-event or complication reports rather than adjudicated 
treatment-emergent outcomes. Importantly, the questionnaire did 
not reliably distinguish whether thromboembolic events occurred 
before initiation of anticoagulation or during ongoing OAC therapy.

Knowledge of drug and food interactions with anticoagulants 
was particularly limited. Overall, 88% of participants reported 
no awareness of potential drug–drug interactions involving 
their anticoagulant, and approximately 71% were unaware of 
food interactions. As expected, awareness varied according 
to anticoagulant type. Among warfarin users, 75% reported 
knowledge of dietary restrictions, and 87.5% actively limited 
consumption of vitamin K-rich foods. In contrast, 11.6% of 

DOAC users incorrectly believed that food interactions existed, 
and 7.9% (15 of 189) reported unnecessarily restricting certain 
foods. These findings suggest that overly cautious or misguided 
dietary behaviors may persist in the absence of adequate patient 
education and provider guidance.

Figure 2. Distribution of oral anticoagulant use. Direct oral 
anticoagulants accounted for 72.4% of prescriptions. The most 
commonly prescribed agents were rivaroxaban (27.6%) and 
warfarin (27.6%), followed by apixaban (24.5%), edoxaban 
(17.2%), and dabigatran (3.1%).

Table 2. Clinical characteristics of the study population
Characteristic Total (n = 261)

n (%)
Hypertension 169 (64.8)

Diabetes mellitus 84 (32.2)

Cerebrovascular accident 46 (17.6)

Peripheral arterial disease

Yes 18 (6.9)

No 198 (75.9)

Do not know 45 (17.2)

Renal failure 32 (12.3)

Patient-reported arrhythmia diagnosis

Atrial fibrillation 43 (16.5)

Atrial flutter 2 (0.8)

Do not know 216 (82.8)

CHA2DS2-VA score (median) 3 (IQR: 2)

IQR, Interquartile range.

Table 3. Medication profile of the study population
Medication Total (n = 261)

n (%)
Oral anticoagulant therapy

Warfarin 72 (27.6)

Rivaroxaban 72 (27.6)

Apixaban 64 (24.5)

Edoxaban 45 (17.2)

Dabigatran 8 (3.1)

ACEI/ARB 89 (34.1)

Sacubitril/valsartan 11 (4.2)

Beta-blocker 168 (64.4)

MRA 45 (17.2)

CCB 45 (17.2)

SGLT2i 36 (13.8)

Antiplatelet agent 21 (8.0)

Diuretic 69 (26.4)

Class I antiarrhythmic agent 7 (2.7)

Class III antiarrhythmic agent 16 (6.1)

Digoxin 36 (13.8)

Antidepressant 28 (10.7)

Levothyroxine 27 (10.3)

Statin 45 (17.2)

Proton pump inhibitor 47 (18.0)

ACEI, Angiotensin-converting enzyme inhibitor; ARB, Angiotensin receptor 
blocker; CCB, Calcium channel blocker; MRA, Mineralocorticoid receptor 
antagonist; SGLT2i, Sodium-glucose cotransporter 2 inhibitor.
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Understanding dose management represents another critical 
aspect of anticoagulation knowledge. Although nearly all patients 
(92.3%) correctly identified their prescribed dosing schedule 
(e.g., once or twice daily), virtually none could independently 
describe circumstances requiring dose adjustment. Overall, 
98.9% reported that they did not know when anticoagulant 
doses should be modified and relied entirely on their physician to 
manage dosing. Only three patients (1%) provided any response 
to the open-ended question regarding dose adjustment, 
with varying degrees of accuracy. Consequently, almost no 
participants could identify clinical situations such as changes in 
renal function or elevated international normalized ratio (INR) 
values in warfarin-treated patients as potential indications for 
dose modification. Knowledge of the consequences of dose 
changes was also limited. Only 39.5% of patients recognized 
that reducing or omitting anticoagulant doses increases stroke 
risk. The remainder either did not know or provided incorrect 
answers, often focusing solely on reduced bleeding risk without 
acknowledging the associated increase in stroke risk. Similarly, only 
33.7% understood that taking a higher-than-prescribed dose 
could increase bleeding risk. Many participants were uncertain, 
while some incorrectly believed that excessive dosing would 
increase stroke risk, suggesting confusion regarding the balance 
between thromboembolic protection and bleeding complications. 
Together, these findings highlight a limited understanding of the 
balance between thromboembolic protection and bleeding risk 
among patients receiving anticoagulant therapy.

Despite these gaps, basic awareness was generally high. Most 
patients (92%) knew they were taking an anticoagulant 
(“blood thinner”), and 90% were aware that they had a cardiac 
arrhythmia, even if they could not identify atrial fibrillation 
by name. Nevertheless, the overall findings reveal substantial 
deficiencies in disease- and treatment-specific knowledge.

Predictors of Knowledge Level
To identify factors associated with patient knowledge, a six-item 
composite knowledge score was calculated for each participant, 
awarding one point for each correct response regarding knowledge 
of the prescribed dosing frequency, correct identification of the 
indication for OAC therapy, awareness of potential side effects, 
awareness of the intended duration of anticoagulant therapy, 
awareness of potential drug interactions, and awareness of food 
interactions. Scores ranged from 0 to 6, with 0 indicating no 
correct answers and 6 indicating correct responses in all domains. 
The mean score was 2.8 ± 1.3 (median 3), and 112 participants 
(42.9%) scored ≤ 2, indicating substantial knowledge deficits. 

Multivariable regression analysis was performed to identify 
independent predictors of knowledge. Age, sex, and education 
level were included in the primary multivariable model because 
they were selected a priori as key demographic predictors of 
patient knowledge and allowed a parsimonious approach within 
this modest-sized single-center cohort (Table 4). Increasing 
age was associated with lower knowledge scores, with each 
additional year corresponding to a 0.02-point decrease (P = 
0.01). Men scored, on average, 0.6 points lower than women 
(P < 0.001), whereas each increment in educational attainment 
was associated with a 0.3-point increase in score (P < 0.001) 
(Table 4). The multivariate model explained approximately 13% 

of the variance in knowledge scores (R² = 0.13), suggesting that 
although these demographic factors contribute significantly 
to patient knowledge, additional unmeasured factors are also 
important. We also compared knowledge and medication-
related behaviors between patients receiving warfarin and those 
receiving DOACs. In unadjusted subgroup analyses, patients 
treated with warfarin demonstrated higher knowledge scores 
than those receiving DOACs (3.57 ± 1.42 vs. 2.57 ± 1.21, P 
< 0.001). However, anticoagulant type was not retained in 
the primary multivariable model. Knowledge scores were not 
associated with self-reported medication adherence (Spearman 
ρ = –0.06, P = 0.35), likely reflecting the limited variability in 
adherence, as 94% of participants reported always taking their 
medication as prescribed. Anticoagulant type and adverse-event 
history were therefore treated as exploratory variables and were 
not included in the primary prediction model.

In an exploratory sensitivity analysis that additionally incorporated 
patient-reported adverse-event history, adverse-event history 
was not independently associated with knowledge score (β = 
+0.06, 95% confidence interval [CI]: −0.29 to +0.40, P = 0.75). 
The associations between knowledge score and age, sex, and 
educational level remained unchanged.

The internal consistency of the six-item knowledge index was 
modest (Cronbach’s α = 0.50, 95% CI: 0.43–0.61). Removal of 
any individual item changed α by no more than 0.05, suggesting 
that each domain contributed unique information to the overall 
construct.

Adherence and Perceived Quality of Life
Despite the observed knowledge deficits, self-reported adherence 
was very high. Overall, 94% of patients reported “always” taking 
their anticoagulant as prescribed, while an additional 4% 
reported taking it “often” on schedule. No clinical or demographic 
variable was significantly associated with medication adherence. 
Very few participants reported non-adherence, with only 1.5% 
describing their adherence as “sometimes” or “rarely,” and none 
reporting that they never took their medication as directed. Thus, 
based on self-report, approximately 98–99% of patients were 
regularly taking their OAC. High adherence rates were observed 
across anticoagulant types. Patients receiving warfarin were no 
more likely to report perfect adherence than those receiving 
DOACs, with no significant difference in the proportion reporting 
“always” taking their medication as prescribed (97% vs. 93%, 
P = 0.3). Consistent with these findings, 92.3% of participants 
correctly identified their prescribed dosing schedule (e.g., once 

Table 4. Predictors of composite knowledge score
Variables β (95% CI) P
Age (per 1-year increase) -0.020 

(-0.035 to −0.004)
0.01

Male sex (vs. female) -0.6
(-0.9 to −0.2)

<0.001

Education level (per category increase) +0.3 
(+0.2 to +0.5)

<0.001

Positive β coefficients indicate higher composite knowledge scores 
associated with the corresponding predictor. Model R² = 0.13; overall model 
P < 0.001.
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daily versus twice daily), whereas 7.7% were uncertain of the 
exact dosing frequency, which could potentially contribute to 
missed doses. When asked how they would manage a missed 
dose, the majority of patients (81%) reported that they would 
take the medication as soon as they remembered on the same 
day. We also explored the use of adherence aids and reminder 
strategies. Notably, two-thirds of participants (67%) reported 
using no specific reminder system, suggesting that medication-
taking behavior was largely supported by habit, daily routine, or 
assistance from caregivers.

The only variable in the perception section that demonstrated a 
statistically significant bivariate association with adherence was 
the timing of anticoagulant administration in relation to meals 
(χ² = 17.0, P < 0.001). Patients who consistently took their OAC 
with a meal or immediately after dinner reported no missed 
doses, whereas 22% of those who indicated that meal timing 
“did not matter” were classified as non-adherent.

Despite the knowledge deficits identified, patients generally 
perceived the impact of anticoagulant therapy on quality of life 
positively. More than half of the participants (approximately 
58–60%) reported that OAC therapy had improved their overall 
QoL, with 13.4% describing the impact as “very positive” and 
45.2% as “positive.” Approximately one-third (33%) perceived no 
effect on their QoL, while only a small minority reported a negative 
impact (7.7% “negative” and 0% “very negative”). The generally 
favorable perception of therapy likely reflects the absence of major 
treatment-related complications and the belief that the benefits 
of stroke prevention outweigh treatment-related inconveniences. 
Indeed, 68% of patients reported no noticeable side effects 
or drawbacks. Positive perceptions were most commonly 
attributed to reassurance from stroke prevention and, among 
some warfarin-treated patients, the sense of security associated 
with regular monitoring. Negative perceptions were primarily 
related to treatment inconvenience, particularly INR monitoring 
requirements, or minor adverse effects such as bruising.

Among the 261 respondents, 89 patients (34.1%) reported that 
they had not received counseling or written information about 
OAC therapy at treatment initiation, while an additional 22 (8.4%) 
could not recall receiving such information. Overall, 42.5% of 
participants reported either no counseling or no recollection 
of counseling at treatment initiation. Consistent with this 
finding, nearly half (48%) considered the information provided 
by healthcare professionals to be insufficient. Many patients 
therefore sought information independently, although physicians 
remained the primary source of information when it was obtained.

Discussion

In this cross-sectional survey of patients with AF receiving OAC 
therapy, we found that although self-reported medication 
adherence was high, knowledge and understanding of AF and 
anticoagulation were often inadequate. While approximately 
three-quarters of patients correctly identified stroke prevention 
as the primary purpose of anticoagulation, substantially 
fewer could accurately name their arrhythmia or explain how 
anticoagulant therapy reduces stroke risk. Major knowledge 
gaps were observed in several clinically important domains, 
including recognition of adverse effects, awareness of drug 

and food interactions, and understanding of the importance of 
maintaining the prescribed dosing regimen. These findings are 
concerning because patient knowledge is fundamental to the 
safe and effective long-term use of anticoagulant therapy.

One of the most notable findings was that approximately 11% 
of patients were unaware that they had an arrhythmia despite 
receiving long-term anticoagulant therapy. This suggests 
that some patients may be taking blood thinners without 
fully understanding either their diagnosis or the rationale for 
treatment. Alternatively, it may indicate that anticoagulant 
therapy is sometimes prescribed and managed without patients 
fully comprehending the underlying diagnosis. Patients may 
know that they have “an irregular heartbeat” or that they 
take a blood thinner for “the heart,” yet remain unaware of 
the specific condition being treated. Such deficiencies in 
diagnostic understanding may limit appreciation of the benefits 
of therapy. Consistent with this finding, Lane et al.8 reported 
that many patients with AF have limited knowledge of both 
their condition and the role of anticoagulation in preventing 
complications. Without this understanding, patients may 
incorrectly perceive anticoagulants as treating symptoms or 
correcting the arrhythmia itself rather than preventing one of 
its most serious complications. This finding mirrors the general 
confusion observed in other studies. Similarly, the European 
Heart Rhythm Association (EHRA) survey found that 8% of 
respondents believed that the purpose of anticoagulation was 
to treat the arrhythmia, comparable to the 7.7% observed in 
our cohort.5 Notably, only 18% of participants in our study could 
independently explain how anticoagulation reduces stroke risk 
when asked an open-ended question. The vast majority either 
left the question unanswered, acknowledged that they did not 
know, or provided incorrect responses, highlighting substantial 
gaps in health literacy regarding AF and its treatment. 

We also found that 42% (111 of 261) of patients reported 
either never receiving education about anticoagulant therapy or 
not recalling having received such information, while nearly half 
considered the information provided by healthcare professionals 
to be insufficient. Consequently, 60% expressed a desire for 
additional education regarding their anticoagulant medication. 
This need for further information was particularly common 
among patients with lower knowledge scores and among those 
who did not recall receiving counseling at treatment initiation. 
These findings highlight a significant missed opportunity in 
patient education. Current guidelines emphasize that initiation 
of OAC therapy should include discussion of the indication for 
treatment, expected benefits (stroke risk reduction), potential 
risks (bleeding), and relevant lifestyle considerations.5 Shared 
decision-making is increasingly recognized as a cornerstone 
of AF management, with patients expected to participate 
as informed partners in treatment decisions.5 However, our 
findings suggest that this goal is not consistently achieved in 
routine clinical practice, as many patients appeared to be passive 
recipients of an OAC prescription with limited understanding of 
its purpose. Although some counseling may have been provided 
but subsequently forgotten, healthcare professionals remain 
responsible for ensuring that patients understand the rationale, 
benefits, and risks of therapy.
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Patients overwhelmingly identified physicians as their primary 
source of information about anticoagulation, with 86.2% 
reporting that they relied on their doctor for medication-related 
information. These findings underscore the central role of 
physicians in patient education and suggest that improvements 
in patient knowledge will depend largely on the quality of 
physician–patient communication, given the infrequent use of 
alternative information sources in this population.

Another notable finding was the exceptionally high self-reported 
adherence rate, with 94% of patients reporting that they “always” 
took their anticoagulant as prescribed. This observation should 
be interpreted cautiously. The face-to-face survey format, 
recruitment from a tertiary-care clinic, and inclusion of patients 
willing to participate may have introduced social-desirability and 
selection biases, resulting in overestimation of true adherence. 
Additionally, the predominance of older patients who were 
supported by family members may have contributed to the 
favorable adherence rates observed in our cohort. Nevertheless, 
these findings should be interpreted with caution, as they contrast 
with reports from other populations. For example, a recent analysis 
of U.S. Medicare beneficiaries found that only approximately 
35% of patients initiating OAC therapy remained adherent after 
one year; adherence was associated with an approximately 40% 
lower risk of stroke compared with non-use.9 The high adherence 
observed in our study despite limited patient knowledge suggests 
that many patients may have been taking their anticoagulants 
primarily because of trust in their physician’s recommendations 
rather than a detailed understanding of treatment benefits 
and risks. Furthermore, the absence of a significant association 
between knowledge and adherence, in contrast to several previous 
outpatient anticoagulation studies that reported modest positive 
correlations, likely reflects the pronounced ceiling effect created 
by uniformly high self-reported adherence in this tertiary-
care population rather than a true lack of influence of patient 
knowledge on medication-taking behavior.10,11

Regarding missed-dose management, it was encouraging that 
only one patient (0.4%) reported that they would take a double 
dose the following day, suggesting widespread awareness that 
dose doubling should be avoided. However, a substantial minority 
indicated that they would skip a missed dose rather than take 
it later on the same day, potentially resulting in periods of 
subtherapeutic anticoagulation and an increased risk of stroke.

Another important concern is the limited patient knowledge 
regarding adverse effects and bleeding-risk management 
associated with anticoagulant therapy. In our study, two-thirds 
of patients were unable to identify any potential side effects of 
their anticoagulant, and more than half reported never receiving 
information about bleeding risks. This lack of awareness is 
concerning because uninformed patients may either fail to 
recognize warning signs of serious bleeding, such as blood in 
the stool or urine, that require prompt medical attention, or 
become unnecessarily fearful after independently encountering 
information about bleeding risks, potentially leading to 
medication discontinuation without medical consultation. 
Knowledge deficits differed according to anticoagulant type. 
Patients receiving warfarin were more likely to be aware of 
medication-specific issues, including drug–food interactions 

and the need for routine monitoring, likely reflecting the 
intensive education that often accompanies warfarin therapy 
through regular INR testing and dietary counseling. In contrast, 
patients prescribed DOACs may receive less reinforcement after 
treatment initiation. Nevertheless, substantial knowledge gaps 
persisted even among warfarin-treated patients. Approximately 
57% were unable to identify specific side effects, and 88% of 
the overall cohort were unaware of potential drug interactions. 
Similar findings have been reported in a Brazilian primary-care 
study, in which 88% of patients receiving warfarin demonstrated 
inadequate anticoagulation knowledge.12

Knowledge Score
Educational attainment emerged as the strongest independent 
predictor of anticoagulation knowledge. In the fully adjusted 
model, each increase in the six-level educational scale (no formal 
education → primary school → middle school → high school 
→ university → postgraduate education) was associated with a 
0.3-point increase in the composite knowledge score (95% CI: 
0.2–0.5, P < 0.001). University graduates had a mean score of 3.6 
± 1.5, whereas participants with primary-school education had a 
mean score of 2.5 ± 1.3, corresponding to a 1.1-point difference 
on the 0–6 scale. Knowledge gaps were particularly evident 
among patients with lower educational attainment. For example, 
only 69% of participants with primary education correctly 
identified stroke prevention as the purpose of anticoagulation, 
compared with 89% of university graduates. Similarly, only 4% 
of participants with primary education recognized relevant drug–
drug interactions, compared with 24% of university graduates. 
Comparable education-related disparities have been reported 
elsewhere. In the EHRA patient survey, individuals without 
formal education demonstrated the poorest understanding 
of anticoagulant therapy and the lowest awareness of newer 
anticoagulant agents.13 Limited health-literacy cohorts in Brazil 
likewise demonstrated major deficits in warfarin knowledge and 
numeracy.12 Taken together, our findings and prior evidence indicate 
that each increment in educational attainment is associated with a 
meaningful gain in patient knowledge, whereas patients with the 
least education remain at greatest risk of misinformation. Tailored, 
literacy-appropriate counseling using plain language, pictograms, 
and teach-back techniques may therefore be particularly useful 
for patients with lower educational backgrounds.

Age was inversely associated with knowledge, with older patients 
demonstrating lower knowledge scores. For each additional year 
of age, the knowledge score decreased by approximately 0.02 
points (95% CI: -0.035 to -0.004, P = 0.01), indicating that 
younger patients were modestly more knowledgeable about 
anticoagulation. Sex was also a significant predictor: male sex 
was associated with lower knowledge even after adjusting for 
other factors. On average, men scored approximately 0.6 points 
lower than women (95% CI: -0.9 to -0.2, P < 0.001), suggesting 
that female patients may have had a better understanding of 
their therapy or may have been more engaged with medication-
related education.

Together, younger age, female sex, and higher educational 
attainment explained a significant but modest proportion of the 
variance in knowledge scores (model R2 = 0.13). These findings 
underscore the need to target older, male, and less-educated 
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patients for enhanced counseling, as these groups demonstrated 
the lowest awareness of therapy-related issues.

Knowledge profiles differed by anticoagulant type. Warfarin-
treated patients demonstrated greater awareness of dietary 
restrictions and monitoring-related issues, likely reflecting repeated 
INR follow-up and more frequent counseling. However, knowledge 
gaps persisted even in this group, and some DOAC-treated 
patients reported unnecessary dietary restrictions, suggesting that 
warfarin-related advice may be incorrectly generalized to DOAC 
therapy. These findings support medication-specific counseling: 
warfarin users require reinforcement regarding INR monitoring and 
dietary consistency, whereas DOAC users should be informed that 
strict vitamin K restriction is generally unnecessary.

The higher knowledge score observed among warfarin-treated 
patients may reflect the more intensive follow-up traditionally 
required for vitamin K antagonist therapy, including INR monitoring, 
dietary counseling, and repeated patient–provider contact. This 
finding should be interpreted as hypothesis-generating because 
anticoagulant type was not randomly assigned and may reflect 
differences in follow-up intensity, monitoring requirements, 
patient selection, or prior counseling rather than a direct effect 
of warfarin therapy itself. Importantly, knowledge gaps persisted 
even among warfarin users, indicating that repeated clinical 
contact alone may not ensure adequate understanding.

Overall, our study adds to the growing body of evidence that 
patients with AF frequently have inadequate knowledge about 
their condition and its treatment. This aligns with observations 
by Li et al.,14 who reported generally inadequate knowledge and 
awareness of OAC therapy in a large sample of Chinese patients 
with AF. Similarly, Khanal et al.15 found that only 48% of Nepali 
patients with AF receiving OAC therapy achieved an adequate 
knowledge score on a formal assessment tool, indicating that more 
than half had substantial knowledge deficits. The consistency of 
these findings across diverse healthcare contexts, from Europe to 
Asia and the Americas, suggests that patient knowledge gaps are 
widespread and not limited to a single healthcare system.

Interventions to Bridge Knowledge Gaps
These findings have practical implications for routine AF care. 
Patient education should not be limited to a single explanation 
at treatment initiation; rather, it should be structured, repeated, 
and adapted to the patient’s health-literacy level. At a minimum, 
counseling should cover the diagnosis of AF, the purpose of 
anticoagulation as stroke prevention, correct dosing, missed-
dose management, bleeding warning signs, drug interactions, 
and medication-specific dietary issues, particularly for warfarin. 
Plain-language written materials, pictograms, teach-back 
methods, and involvement of family members or caregivers may 
be especially useful for older and less-educated patients.

The results also point to healthcare-system-related barriers. In 
busy outpatient settings, limited consultation time may reduce 
opportunities for detailed counseling, and DOAC-treated patients 
may receive less reinforcement because they do not require 
routine INR monitoring. Structured anticoagulation education 
pathways, nurse- or pharmacist-led counseling, and periodic 
reassessment of patient understanding may help close this gap 
without relying solely on physician time during routine visits.

Limitations and Strengths
This study has several limitations. First, the single-center design 
and modest sample size limit external validity. Because participants 
were recruited from a tertiary outpatient clinic, the findings may 
not be generalizable to rural populations, other regions of the 
country, primary-care settings, or healthcare systems with different 
sociocultural and educational characteristics. A multicenter study 
including different geographic regions and healthcare settings would 
provide a more comprehensive assessment of anticoagulation 
awareness in the broader population. Second, selection bias is 
possible because patients who agreed to participate in a face-to-
face survey may have been more health-conscious or more engaged 
with their treatment than nonparticipants. Third, most variables, 
including medication adherence, prior counseling, and adverse-
event history, were self-reported and therefore susceptible to recall 
and social-desirability bias. The very high self-reported adherence 
rate may therefore overestimate actual medication-taking behavior. 
Similarly, adverse-event reporting was based on patient reports 
and did not allow reliable adjudication of event timing, severity, or 
causal relationship with anticoagulant therapy. Finally, we did not 
use an objective health-literacy measure, pharmacy-refill data, pill 
counts, or electronic adherence monitoring.

The composite knowledge score should also be interpreted 
cautiously. It was designed as a pragmatic formative index 
of clinically relevant educational domains rather than as a 
formally validated psychometric scale. The score was also not 
formally validated against established instruments such as the 
Anticoagulation Knowledge Tool. Future studies should externally 
validate this scoring approach, assess test–retest reliability, and 
compare it with validated anticoagulation knowledge instruments 
and objective adherence metrics.

Despite these limitations, our study provides valuable insights. 
It included a relatively large sample for a single-center survey 
and used detailed face-to-face interviews to capture nuances of 
patient understanding that may be missed by self-administered 
questionnaires. Additionally, selected patient responses were cross-
verified with medical records, enhancing the reliability of those data.

Conclusion

This study highlights a critical gap between the technical 
effectiveness of anticoagulant therapy and patients’ understanding 
of that therapy. Although anticoagulants substantially reduce 
stroke risk in AF and are widely prescribed, many patients do not 
fully understand why they are taking these medications. This gap 
in awareness and knowledge may have important consequences, 
including improper medication use or premature discontinuation. 
There is a clear need to improve patient education strategies in 
AF care. Healthcare providers should ensure that patients are not 
only prescribed anticoagulants but are also given the knowledge 
and tools needed to use them safely and effectively. This may 
involve more structured counseling at treatment initiation and 
tailored educational materials. By improving patient knowledge and 
health literacy, clinicians can empower patients to become active 
partners in AF management, potentially enhancing adherence 
and medication safety. Ultimately, better-informed patients 
may achieve better clinical outcomes, including fewer strokes, 
fewer bleeding complications, and improved QoL while receiving 
anticoagulant therapy.
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