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CHA2DS2-VA skoru bileşenlerinin klinik uygulamadaki yorumlanması: Türkiye verileri

Emrah Kaya, Ceyda Nur Batak, Burak Güngör, Mehmet Hakan Uzun, Mehmet Ali Astarcıoğlu

Abstract
Purpose: Atrial fibrillation (AF) is associated with an increased risk of stroke, necessitating accurate risk 
stratification using validated tools such as the CHA2DS2-VA score. Despite its widespread use, variability exists 
in clinicians’ interpretation and application of its components. To assess the understanding, interpretation, and 
practical application of the “C” (congestive heart failure/left ventricular systolic dysfunction), “H” (hypertension), 
“D” (diabetes mellitus), and “V” (vascular disease) components of the CHA2DS2-VA score among clinicians in 
Türkiye, and to identify potential educational and informational needs.
Materials and methods: Between July 15 and September 15, 2025, an online survey consisting of 10 multiple-
choice questions was administered to physicians via WhatsApp. A total of 197 complete responses were 
analyzed. The survey assessed knowledge of component definitions, scoring practices, ease of application, 
and resources used for calculation.
Results: Recognition was highest for the “D” criterion, while the “H” component showed moderate agreement. 
The “C” and particularly the “V” components demonstrated greater heterogeneity, including under-recognition 
of aortic aneurysm and misclassification of angina pectoris and varicose veins. Clinicians primarily relied on 
memory (46.7%) or online resources (38.6%), with 26.9% using web-based or mobile applications. Scoring 
ease varied, with the “V” criterion rated as most difficult.
Conclusion: Clinicians are generally familiar with the CHA2DS2-VA score, but interpretation of heart failure 
and vascular disease components is inconsistent. Targeted education, clearer operational definitions, and 
integration of validated risk calculators into electronic health records and mobile platforms may improve scoring 
accuracy, consistency, and stroke risk assessment in AF patients.
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Öz
Amaç: Atriyal fibrilasyon (AF), artmış inme riski ile ilişkili olup, riskin doğru değerlendirilmesi için CHA2DS2-VA 
skoru gibi geçerliliği kanıtlanmış skor sistemlerinin kullanımı gereklidir. Ancak bu skorun bileşenlerinin klinisyenler 
tarafından yorumlanmasında ve uygulanmasında farklılıklar gözlenmektedir. Bu çalışmada, Türkiye’deki 
klinisyenlerin CHA2DS2-VA skorunun “C” (konjestif kalp yetersizliği/sol ventrikül sistolik disfonksiyonu), “H” 
(hipertansiyon), “D” (diyabetes mellitus) ve “V” (vasküler hastalık) bileşenlerine ilişkin bilgi, yorum ve uygulama 
düzeylerinin değerlendirilmesi ile eğitim ve bilgilendirme ihtiyaçlarının belirlenmesi amaçlandı.
Gereç ve yöntem: 15 Temmuz-15 Eylül 2025 tarihleri arasında hekimlere WhatsApp üzerinden 10 adet 
çoktan seçmeli sorudan oluşan çevrimiçi anket uygulandı ve 197 adet geçerli yanıt analiz edildi. Anket, bileşen 
tanımlarına ilişkin bilgi düzeyi, skorlama uygulamaları, kullanım kolaylığı ve hesaplama için kullanılan kaynakları 
değerlendirdi.
Bulgular: En yüksek doğru yanıt oranı “D” bileşeninde elde edilirken, “H” orta düzeyde, “C” ve özellikle “V” 
bileşenlerinde ise belirgin heterojenlik saptandı. Aort anevrizması sıklıkla gözden kaçarken, anjina pektoris ve 
varisler yanlış sınıflandırıldı. Katılımcıların %46,7’si skoru hafızadan, %38,6’sı çevrimiçi kaynaklardan, %26,9’u 
ise mobil veya web tabanlı uygulamalardan hesapladı. Puanlama zorluğu açısından “V” kriteri en zorlu bileşen 
olarak değerlendirildi.

Emrah Kaya, Asst. Prof. Kütahya Health Sciences University, Faculty of Medicine, Department of Cardiology, Kütahya, Türkiye, e-mail: 
dremrah68@gmail.com (https://orcid.org/0000-0003-0457-3124) (Corresponding Author)
Ceyda Nur Batak, PhD. Kütahya Health Sciences University, Faculty of Medicine, Department of Cardiology, Kütahya, Türkiye, e-mail: 
ceydanurirk@gmail.com (https://orcid.org/0009-0000-8321-7210) 
Burak Güngör, PhD. Kütahya Health Sciences University, Faculty of Medicine, Department of Cardiology, Kütahya, Türkiye, e-mail: 
buraakgungoor@gmail.com (https://orcid.org/0009-0001-4809-112X) 
Mehmet Hakan Uzun, M.D. Kütahya City Hospital, Department of Cardiology, Kütahya, Türkiye, e-mail: mdmehmetuzun@gmail.com (https://
orcid.org/0000-0003-3275-2875)
Mehmet Ali Astarcıoğlu, Prof. Kütahya Health Sciences University, Faculty of Medicine, Department of Cardiology, Kütahya, Türkiye, e-mail: 
maliastarcioglu@hotmail.com (https://orcid.org/0000-0001-8577-9890)

Pamukkale Medical Journal is licensed under a Creative Commons 
Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).



548

Sonuç: Klinisyenler CHA2DS2-VA skoruna genel olarak aşina olmakla birlikte, özellikle kalp yetersizliği ve 
vasküler hastalık bileşenlerinin yorumlanmasında farklılıklar mevcuttur. Daha net tanımlar, hedefe yönelik eğitim 
programları ve doğrulanmış risk hesaplayıcılarının elektronik sağlık kayıtları ile mobil platformlara entegrasyonu, 
skorlamanın doğruluğunu ve tutarlılığını artırabilir, AF hastalarında inme risk değerlendirmesini iyileştirebilir.

Anahtar kelimeler: Atriyal fibrilasyon, CHA2DS2-VA skoru, inme riski, risk sınıflandırması, klinisyen anketi. 

Kaya E, Batak CN, Güngör B, Uzun MH, Astarcıoğlu MA. CHA2DS2-VA skoru bileşenlerinin klinik uygulamadaki 
yorumlanması: Türkiye verileri. Pam Tıp Derg 2026;19:547-557.

Introduction

Atrial fibrillation (AF) is a growing global health 
burden and the most common cardiac rhythm 
disorder worldwide. The global prevalence of 
AF has doubled from 1990 to 2019, reaching 
59.7 million cases in 2019 [1]. In the absence 
of therapeutic intervention, AF has a five-fold 
increased risk of stroke, which is the predominant 
event and often leads to death or permanent 
disability. Currently, the most widely used stroke 
risk stratification tool is the CHA2DS2-VA score, 
introduced in the 2024 ESC guidelines [2]. It is 
a simplified version of the CHA2DS2-VASc score 
that excludes sex as a risk factor to improve 
stroke risk assessment in AF patients, based 
on evidence suggesting that female sex alone 
may not independently increase stroke risk. 
Available evidence indicates that the CHADS2 
and CHA2DS2-VA scores are the most reliable 
tools for predicting stroke risk in patients with 
AF. Accurate calculation and documentation 
of the CHA2DS2-VA score are essential for 
appropriate risk assessment and anticoagulation 
management [3].

A previous survey led by the European 
Society of Cardiology (ESC) showed that 
clinicians need to improve their skills in 
interpreting the CHA2DS2-VASc score [4]. The 
present online survey aims to assess variations 
in the interpretation of the “C”, “H”, “D”, and 
“V” components of the CHA2DS2-VA score 
among clinicians in Türkiye and to analyze their 
attitudes and approaches regarding its clinical 
application in order to identify educational and 
informational needs.

Materials and methods

The questionnaire consisted of 10 multiple-
choice questions, including both single-best-
answer and multiple-answer formats. The 

survey link was distributed to physicians via 
WhatsApp (Meta Platforms, Inc., Menlo Park, 
CA, USA) and remained accessible between 
July 15 and September 15, 2025.

Statistical analysis

Statistical analysis was performed using IBM 
SPSS Statistics version 26.0 (IBM Corp., 
Armonk, NY, USA). Descriptive analyses were 
conducted to summarize physicians’ responses 
to each survey question, including the 
distribution of correct and incorrect answers, as 
well as the frequency of resource utilization and 
perceived ease of scoring for each CHA2DS2-
VA component. Categorical variables were 
expressed as frequencies (n) and percentages 
(%). Data are presented in both absolute 
numbers (n) and percentages (%) to provide a 
clearer depiction of response patterns.

Permission was obtained from Kutahya 
Health Sciences University Non-Interventional 
Clinical Research Ethics Committee for the 
study (permission date: 14/07/2025, permission 
number: 2025/09-36). All participants provided 
written informed consent in accordance with the 
Declaration of Helsinki.

Results

A total of 975 individuals were contacted, 
and 200 responded to the survey invitations, 
yielding a response rate of 20.5%. Overall, 
197 complete surveys (98.5%) were collected 
and subsequently included in the analysis. 
All respondents were physicians, and their 
distribution is presented in Figure 1. The majority 
of respondents specialized in cardiology (53.8%, 
n=106), followed by emergency medicine 
(17.3%, n=34), internal medicine (10.7%, n=21), 
family medicine (10.2%, n=20), neurology 
(6.1%, n=12), and other specialties. 
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Interpretation of the “C” component in 
CHA2DS2-VA score

Regarding the interpretation of the “C” criterion 
in the CHA2DS2-VA score, the vast majority of 
respondents (96.4%, n=190) correctly identified 
it as congestive heart failure (CHF) or left 
ventricular systolic dysfunction (LVSD), whereas 
only a minority misclassified it as coronary artery 
disease (4.6%, n=9), cardioembolic events 
(1.5%, n=3), or cardiac arrhythmia (1%, n=2).

Two questions examined how the “C” 
component should be scored depending on 
whether CHF was present at admission. When 
evaluating scenarios of clinically overt CHF on 
admission, 82.7% (n=163) considered “signs of 
CHF with elevated NT-proBNP and pending left 
ventricular ejection fraction (LVEF)” sufficient 
to score the “C” criterion. Additionally, 46.2% 
(n=91) endorsed “signs of CHF with pending 
LVEF,” while fewer participants selected “signs 
of CHF with normal LVEF” (24.9%, n=49) or 
“signs of CHF with normal NT-proBNP” (21.3%, 
n=42).

In the context of no clinically overt CHF, 
84.3% (n=166) of participants considered 
“known moderate-to- severe LVSD” adequate 
to score the criterion. By contrast, 41.1% (n=81) 
accepted “mild LVSD on echocardiography,” 
23.4% (n=46) endorsed “no known HF with 
elevated NT-proBNP and pending LVEF,” and 
only 5.1% (n=10) selected “normal NT-proBNP 
and LVEF” (Figure 2).

Interpretation of the “H” component in 
CHA2DS2-VA score

For the “H” component of the CHA2DS2-VA score, 
the majority of respondents correctly selected 
any documented history of hypertension (73.6%, 
n=145) and currently receiving antihypertensive 
medications (56.3%, n=111). In contrast, 
fewer recognized adequately controlled BP on 
antihypertensive medications (44.7%, n=88) as 
qualifying. Notably, a considerable proportion 
(64.5%, n=127) misclassified office/clinic BP 
>140/90 mmHg or 130/85 mmHg if diabetic as 
qualifying for the “H” criterion (Figure 3).

Interpretation of the “V” component in 
CHA2DS2-VA score

Regarding the “V” component, the highest 
recognition was observed for peripheral 
vascular disease (88.3%, n=174). More 
than half of the participants also endorsed 
previous myocardial infarction (67.5%, n=133), 
significant coronary artery stenosis >50% on 
imaging (69%, n=136), carotid disease (62.9%, 
n=124), and complex aortic plaque on CT 
(55.3%, n=109). In contrast, only 24.4% (n=48) 
correctly identified aortic aneurysm as qualifying 
for this category, highlighting a knowledge gap 
in vascular pathologies beyond atherosclerotic 
disease. Incorrect selections, angina pectoris 
(18.8%, n=37) and varicose veins (8.1%, n=16), 
further underscored areas of misinterpretation 
(Figure 3).

 

Figure 1. Characteristics of survey respondents
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Figure 2. Scoring of the ‘C’ criterion in CHA2DS2-VA score. The bars in turquoise are correct answers, 
while those in red are incorrect
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Figure 3. Scoring the ‘H‘, ’V’ and 'D' criteria in CHA2DS2-VA score. The bars in colour turquoise are 
correct answers, while those in red are incorrect
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 Figure 4. The ease of scoring the ‘C‘, ’H’, and ‘V’ in CHA2DS2-VA score

Interpretation of the “D” component in 
CHA2DS2-VA score

For the “D” component, the overall level of 
agreement was higher compared with the “H” 
and “V” domains. Specifically, type 1 diabetes 
mellitus (53.8%, n=106), type 2 diabetes 
mellitus (67.5%, n=133), and treatment with 
glucose-lowering therapy (80.7%, n=159) were 
frequently and correctly identified as qualifying 
conditions, suggesting that diabetes-related 
criteria were more uniformly understood (Figure 
3). 

Overall, these findings indicate that while 
most participants demonstrated adequate 
knowledge of the “D” and, to a lesser extent, 
“H” components, there was substantial 
heterogeneity in the recognition of conditions 
qualifying for the “V” component. The variability, 
particularly the under-recognition of aortic 
aneurysm and the misclassification of angina 
pectoris and varicose veins, suggests that 
targeted educational efforts may be warranted 
to improve accuracy in CHA2DS2-VA score 
application.

When participants were asked how easy it 
is to score each component of the CHA2DS2-
VA score in daily practice, notable differences 
emerged between the domains. For the “H” 

component, the majority (59.4%, n=117) reported 
no difficulty, while 36.5% (n=72) indicated slight 
difficulty/uncertainty. In contrast, scoring the 
“C” component was considered slightly difficult/
uncertain by 58.4% (n=115) of respondents, 
and an additional 20.8% (n=41) found it difficult 
enough to require further clarification. The “V” 
criterion showed the greatest uncertainty, with 
only 17.8% (n=35) finding it easy to score, 
whereas 54.8% (n=108) reported slight difficulty 
and 26.9% (n=53) required further clarification 
or education regarding its application (Figure 4).

In this survey, the most frequently reported 
resource for calculating the CHA2DS2-VA score 
was memory recall without any external aid, 
as indicated by 46.7% of respondents (n=92). 
Searching “CHA2DS2-VA” online or using a 
clinical scoring tool was the second most 
common approach, reported by 38.6% (n=76) 
of participants. Additionally, 26.9% (n=53) 
stated that they used a web- based or mobile 
application for this purpose. Less frequently 
utilized sources included international atrial 
fibrillation (AF) guidelines (10.7%, n=21), 
posters displayed in the office or ward (2%, n=4), 
a personal notebook (1%, n=2), and formularies 
or prescribing handbooks (0.5%, n=1). Another 
0.5% (n=1) indicated the use of alternative 
resources (Figure 5).



Figure 5. Referencing resources for CHA2DS2-VA score in daily practice
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Discussion

Our findings reveal a consistent yet 
heterogeneous pattern in the interpretation 
of CHA2DS2-VA score components among 
clinicians, underscoring the gap between 
guideline definitions and real-world application.

With respect to the “C” criterion (congestive 
heart failure/left ventricular systolic dysfunction), 
the majority correctly recognized its intended 
definition. However, responses demonstrated 
uncertainty in practical application. For overt 
CHF, most participants considered elevated NT-
proBNP in conjunction with clinical signs sufficient 
for scoring, even prior to echocardiographic 
confirmation, underscoring the strong influence 
of biomarkers in daily practice. In the absence 
of overt symptoms, reliance shifted toward 
echocardiographic assessment, with moderate-
to-severe LV dysfunction being widely accepted 
but mild LVSD and biomarker-only evidence 
remaining controversial. These findings highlight 
the contextual interpretation of this domain, 

influenced by both diagnostic availability and 
clinical pragmatism (Figure 2).

Recognition was highest for the “D” criterion, 
with most participants correctly identifying 
both type 1 and type 2 diabetes mellitus, as 
well as glucose-lowering therapy, as qualifying 
conditions (Figure 3). This aligns with previous 
reports indicating that diabetes is one of the 
more consistently understood and applied risk 
factors in stroke risk stratification for AF [3, 5].

By contrast, the “H” criterion showed 
intermediate agreement. While documented 
hypertension was almost universally 
acknowledged, uncertainty persisted regarding 
patients with well-controlled blood pressure on 
antihypertensive therapy (Figure 3). Similar 
ambiguity has been reported in prior surveys, 
where physicians differed in whether to score 
controlled hypertension, reflecting persisting 
challenges in the interpretation of guideline 
recommendations [6].
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The most pronounced heterogeneity 
was observed in the “V” criterion. Although 
peripheral artery disease was widely 
recognized, misclassification was common, 
with under-recognition of aortic aneurysm and 
inappropriate inclusion of angina pectoris and 
varicose veins (Figure 3). This aligns with earlier 
European data indicating that vascular disease 
is the least consistently applied component of 
the CHA2DS2-VASc score [7-9].

Our study demonstrates notable variability 
in clinicians’ confidence when applying different 
components of the CHA2DS2-VA score in 
daily practice (Figure 4). Consistent with prior 
reports, hypertension and diabetes components 
were generally perceived as straightforward, 
with most participants reporting ease of 
application [5]. In contrast, the heart failure 
(“C”) and vascular disease (“V”) criterions 
were associated with greater uncertainty, 
particularly the vascular component, where 
nearly one in four respondents indicated a 
need for additional education or clarification. 
This aligns with earlier studies suggesting that 
the “V” criterion is frequently misinterpreted 
or applied inconsistently, potentially leading to 
heterogeneity in risk assessment. 

Taken together with previous findings 
regarding hypertension and vascular disease 
criteria, our results underscore a recurring 
challenge in clinical practice: clinicians often 
prioritize pragmatic, readily available clinical or 
laboratory markers over strictly guideline-defined 
criteria. For example, readily measurable blood 
pressure or HbA1c values may be used to fulfill 
score components, whereas subtler vascular 
conditions may require additional diagnostic 
confirmation. This pattern suggests that while 
the CHA2DS2-VA score is widely recognized 
and well established, its practical application 
is influenced by context, diagnostic availability, 
and personal interpretation.

The findings of this study demonstrate that 
a large proportion of clinicians rely on memory 
when calculating the CHA2DS2-VA score. While 
this reflects a high level of familiarity with the 
score, it may also carry a potential risk of 
miscalculation in busy clinical environments, 
where cognitive overload and time pressure are 

common. The second most common practice—
consulting online resources or clinical scoring 
tools—suggests that many physicians seek 
external confirmation to ensure accuracy. This 
highlights the balance between confidence in 
clinical knowledge and the need for verification 
to minimize errors.

The notable proportion of respondents 
using web or mobile applications (26.9%) 
underscores the growing role of digital health 
tools in daily clinical practice. Compared 
with traditional resources such as guidelines, 
posters, or personal notebooks—which were 
only rarely used—digital solutions appear to 
offer faster and more practical access to clinical 
information. This trend aligns with the broader 
integration of mobile health applications into 
modern medical practice. However, noticeable 
discrepancies exist between the guidelines and 
widely used online/mobile scoring applications 
such as MDCalc and QxMD, particularly in the 
scoring criteria applied to each component of 
the CHA2DS2-VASc score (Figure 6) [10-14].

These results emphasize the importance 
of incorporating validated clinical calculators 
directly into electronic health record (EHR) 
systems or widely accessible mobile 
applications. Such integration could further 
enhance both efficiency and accuracy in 
risk stratification, particularly for scores like 
CHA2DS2-VA that are frequently applied in 
clinical decision-making. Moreover, while 
reliance on memory is widespread, continued 
educational initiatives may help raise awareness 
of the potential benefits of verification, thereby 
reducing the risk of under- or overestimation in 
patient management.

Our study, being a survey, inherently carries 
certain limitations. It was conceived as an 
exploratory effort to provide a snapshot of how 
the key components of the CHA2DS2-VA score 
are interpreted and referenced in clinical practice. 
While the concise questionnaire achieved a 
satisfactory completion rate, the format did 
not allow for a more comprehensive analysis 
of participant characteristics, such as clinical 
experience, educational background, exposure 
to guideline-based teaching, as well as individual 
perspectives and attitudes.
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In conclusion, our findings highlight both 
familiarity and heterogeneity in the application 
of the CHA2DS2-VA score among clinicians. 
While components such as diabetes and 
hypertension are generally well understood, 
greater variability exists in the interpretation 
of heart failure and, particularly, vascular 
disease criteria. Clinicians frequently rely on 
pragmatic markers, memory, and digital tools, 
reflecting both the strengths and limitations of 
real-world practice. These results underscore 
the need for targeted educational initiatives, 
clearer operational definitions—especially for 
the “C” and “V” domains—and the integration 
of validated risk calculators into electronic 
health records and mobile platforms. Such 
measures may improve consistency, reduce 
misclassification, and optimize stroke risk 
assessment in patients with atrial fibrillation.
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