
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, 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 you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. 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 - n c - n d / 4 . 0 /.

Terra et al. BMC Cardiovascular Disorders           (2025) 25:88 
https://doi.org/10.1186/s12872-024-04341-9

BMC Cardiovascular Disorders

†Mohamed Terra and Amro Badr contributed equally to this work.

*Correspondence:
Mohamed Terra
Mohamedterra75@std.mans.edu.eg

Full list of author information is available at the end of the article

Abstract
Background Oral anticoagulant therapy (OAT) is critical for managing thromboembolic disorders, but adherence 
challenges significantly impact its effectiveness and patients’ quality of life (QoL). This study explores the predictors of 
adherence and their effects on QoL among OAT users in Egypt.

Methods This multi-center cross-sectional descriptive study with an analytical component was conducted at 
Mansoura University Hospital and Ain Shams University Hospital. Participants were adults over 18 years old, on OAT 
for at least one month, who provided informed consent. Convenience sampling was used to recruit 212 participants. 
Data were collected using a survey that included socio-demographic details, the Arabic Version of the Adherence to 
Refills and Medications Scale (ARMS), and the WHOQOL-BREF questionnaire. Statistical analyses included descriptive 
statistics, chi-square tests, Student’s t-tests, and multivariate logistic regression.

Results The study included 212 participants, with an average age of 55 years, 57% female and 43% male. Among 
the participants, 25.5% were adherent to their anticoagulant regimen, while 74.5% were non-adherent. Adherence 
was significantly higher among NOAC users (44.4%) compared to warfarin users (19.0%). Key predictors of adherence 
included the use of NOACs (OR = 2.7), residency in rural areas (OR = 2.4), and having first-degree relatives in medical 
specialties (OR = 2.4). Quality of life scores were significantly higher for NOAC users in psychological, social, and 
environmental domains compared to warfarin users. The overall QoL score was also higher in NOAC users. Poorer 
adherence was associated with lower scores in these QoL domains.

Conclusions Our study indicates that NOACs enhance adherence and quality of life relative to VKAs. Key adherence 
predictors include NOAC use, rural residency, and having relatives in medical professions. Educational level, initially 
significant, did not persist as a predictor in multivariate analysis. Targeted strategies are needed to improve adherence 
and patient outcomes.
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Background
Oral anticoagulant therapy (OAT) is a cornerstone in the 
prevention and management of thromboembolic events 
and is widely prescribed for conditions such as atrial 
fibrillation, venous thromboembolism, and the presence 
of prosthetic heart valves [1]  . However, the stringent 
requirements for laboratory monitoring, dietary restric-
tions, and the potential for significant adverse events 
pose substantial challenges for patients, impacting their 
adherence to therapy and overall quality of life (QoL) 
[1–3] .

Adherence to oral anticoagulant therapy is crucial for 
its effectiveness in preventing thromboembolic events 
[4]. Poor adherence has been associated with increased 
risks of stroke and other complications, particularly in 
patients using vitamin K antagonists (VKAs) like war-
farin, which require frequent INR monitoring and have 
numerous dietary and drug interactions [4]. Novel oral 
anticoagulants (NOACs), such as dabigatran, rivaroxa-
ban, and apixaban, offer a promising alternative due to 
their fixed dosing and fewer dietary restrictions, but 
adherence remains a critical issue influencing their effec-
tiveness [5].

Quality of life (QoL) is a multidimensional concept that 
encompasses physical, psychological, social, and envi-
ronmental well-being. For patients on chronic therapies 
such as oral anticoagulants, maintaining a high QoL is 
particularly important. Quality of life among patients on 
oral anticoagulant therapy is influenced by various fac-
tors, including the type of anticoagulant used, frequency 
of monitoring, and the burden of therapy-related tasks [3, 
6]. Studies have shown that patients on NOACs generally 
report better QoL compared to those on VKAs, primar-
ily due to the reduced need for regular monitoring and 
fewer lifestyle restrictions [7]. However, the psychologi-
cal burden, fear of bleeding, and the complexity of man-
aging multiple medications continue to pose significant 
challenges [8].

In Egypt, the context of anticoagulant therapy adher-
ence and its impact on QoL has not been extensively 
studied. Given the unique healthcare landscape, socio-
economic factors, and varying levels of healthcare access, 
it is essential to understand these dynamics to improve 
patient outcomes [9]  . This study aims to explore the pre-
dictors of adherence to oral anticoagulant therapy and its 
subsequent impact on the QoL of patients attending two 
major university hospitals in Egypt.

The study’s objectives include identifying sociodemo-
graphic and clinical predictors of adherence, assessing 
the impact of adherence on various QoL domains, and 
providing insights into potential interventions to enhance 

adherence and QoL among patients on oral anticoagu-
lant therapy in Egypt. By addressing these objectives, this 
study seeks to contribute to the optimization of anticoag-
ulant therapy management, ultimately improving patient 
outcomes and reducing the burden of thromboembolic 
diseases.

Methods
Study design and study period
This study was a cross-sectional descriptive study with an 
analytical component. The study was conducted over a 
period from March 2023 to March 2024.

Study setting
The study was carried out at the outpatient clinics of two 
university hospitals in Egypt: Mansoura University Hos-
pital and Ain Shams University Hospital. These hospitals 
were selected due to their large patient populations and 
comprehensive healthcare services, which provided a 
diverse sample of patients on oral anticoagulant therapy.

Inclusion and exclusion criteria
The study included patients aged 18 and older who 
had been on oral anticoagulant therapy for at least one 
month and provided informed consent. Exclusion criteria 
encompassed individuals with severe cognitive impair-
ments, such as dementia, and those residing in assisted 
living facilities or receiving home-based nursing care. 
Additionally, patients who self-reported significant func-
tional disabilities or severe mental disorders that could 
potentially affect their adherence to the medication regi-
men were also excluded to ensure the accuracy and reli-
ability of adherence data.

Sampling method
Convenience sampling was employed to select partici-
pants from the outpatient clinics of the two university 
hospitals. This method involved recruiting patients who 
were readily available and willing to participate during 
their routine visits to these clinics.

Sample size calculation
The sample size was calculated to be 139, based on the 
primary outcome of the prevalence of patients with good 
adherence. The calculation considered a reported adher-
ence rate of 90% from a previous study [10], an alpha 
error of 5%, a study power of 80%, and 5% precision using 
OpenEpi software (https://www.openepi.com/). A total 
sample of 212 participants was collected.
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Study tool
The study tool comprised three sections. The first section 
collected socio-demographic data, including age, sex, 
marital status, occupation, education, residence, comor-
bidities, mental health problems, smoking, financial sat-
isfaction, number of current medications, number of 
children, and whether the patient had a first-degree rela-
tive who was a healthcare professional. The second sec-
tion measured patients’ adherence to oral anticoagulants 
using the validated Arabic version of the Adherence to 
Refills and Medications Scale (ARMS), originally devel-
oped by Kripalani et al. [11] and validated in Arabic by 
Alammari et al. [12]. The scale for measuring adherence 
to medication is divided into two subscales: the “adher-
ence with filling medications” subscale, which includes 
four items, and the “adherence with taking medications” 
subscale, which includes the remaining eight items. Each 
item on the scale is rated on a 4-point Likert scale, where 
a score of 1 means “none,” 2 means “some,” 3 means 
“most,” and four means “all.” The overall score on the 
scale, which can range from 12 to 48, indicates the level 
of adherence, with higher scores indicating poorer adher-
ence. To classify patients surveyed as either adherent or 
non-adherent, a cut-off score of 16 or higher is used to 
categorize patients as non-adherent, while scores below 
16 indicate adherence.

The WHOQOL-BREF is a self-administered question-
naire used to evaluate five main domains of quality of life 
as defined by the World Health Organization: physical 
health, psychological health, social relationships, envi-
ronment, and overall quality of life and general [13]. It is 
comprised of 26 items, with the first two questions focus-
ing on overall perceptions of quality of life and health. 
Respondents rate each item on a 5-point Likert scale, 
with 1 indicating a negative response and 5 indicating a 
positive response. The scores for each of the five domains 
are then summed and scaled in a positive direction, with 
higher scores indicating better quality of life. Overall, the 
WHOQOL-BREF is a comprehensive tool for assessing 
quality of life and is designed to be completed indepen-
dently by the respondent.

Data collection
The study tool, which consisted of closed-ended ques-
tions in the Arabic language, was utilized to collect the 
data from participants at the outpatient clinics of the 
aforementioned university hospitals. Prior to completing 
the survey, participants provided written consent. The 
participants then completed the survey themselves, pro-
viding self-reported data.

Statistical analysis
Descriptive statistics were used to summarize the data, 
with means and standard deviations for parametric data. 

Normality was assessed using the Shapiro-Wilk and 
Kolmogorov-Smirnov tests, along with Q-Q plots and 
histograms. Categorical variables were compared using 
chi-square tests, and means of parametric data were 
compared using Student’s t-tests. Multivariate logistic 
regression was employed to identify predictors of adher-
ence to anticoagulants. A p-value less than 0.05 was 
considered statistically significant. Data analysis was con-
ducted using SPSS version 24 for macOS.

Results
Medication adherence
Out of the 212 participants, 25.5% (n = 54) were adherent 
to their oral anticoagulant regimen, while 74.5% (n = 158) 
were non-adherent (Table  1). A significant difference in 
adherence was observed between users of novel oral anti-
coagulants (NOACs) and warfarin. Specifically, 44.4% of 
NOAC users were adherent compared to 19.0% of war-
farin users (p < 0.001). Other significant determinants of 
adherence included educational level, residency, and hav-
ing first-degree relatives studying a medical specialty. No 
significant differences were found between adherence 
and age, gender, marital status, occupation, smoking sta-
tus, mental health, having children, or experiencing med-
ication side effects.

Quality of life
The quality of life (QoL) of participants was assessed 
across five domains: physical health (D1), psychologi-
cal health (D2), social relationships (D3), environmental 
health (D4), and overall quality of life and general health 
(D5) (Table  2). NOAC users had significantly higher 
scores in psychological health (20.9 vs. 19.2), social rela-
tionships (10.1 vs. 8.7), and environmental health (28.5 
vs. 23.4) compared to warfarin users. The overall QoL 
score was also higher in NOAC users (85.3 vs. 77.8). 
There were no significant differences in physical health 
(18.3 vs. 18.9) or overall quality of life and general health 
(7.5 vs. 7.4).

Adherent users showed significantly higher scores in 
psychological health (20.6 vs. 19.3), social relationships 
(9.8 vs. 8.8), and environmental health (26.9 vs. 24.1) 
compared to non-adherent users. The overall QoL score 
was also higher in adherent users (83.9 vs. 78.3). How-
ever, no significant differences were found in physical 
health (19.3 vs. 18.6) or overall quality of life and general 
health (7.5 vs. 7.4).

Predictors of Medication Adherence
Univariate and multivariate analyses identified several 
predictors of adherence (Table 3). The use of NOACs was 
strongly associated with adherence, with an odds ratio 
(OR) of 3.4 in univariate analysis (95% CI: 1.8–6.6) and 
2.7 in multivariate analysis (95% CI: 1.3–5.5). Residency 
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in rural areas was another significant predictor, with an 
OR of 2.9 in univariate (95% CI: 1.6–5.7) and 2.4 in mul-
tivariate analysis (95% CI: 1.2–4.9). Having first-degree 
relatives in medical specialties also predicted adherence, 
with ORs of 2.471 in univariate (95% CI: 1.2–5.1) and 2.4 
in multivariate analysis (95% CI: 1.1–5.3). Education level 
did not remain a significant predictor in the multivariate 
analysis.

Correlation of adherence with quality of life
The correlation analysis showed a significant nega-
tive correlation between adherence scores (where 
higher scores indicate poorer adherence) and several 
QoL domains (Table  4). Higher adherence scores were 
inversely correlated with psychological health (r=-0.175, 
p < 0.05), social relationships (r=-0.214, p < 0.01), environ-
mental health (r=-0.342, p < 0.01), and the overall QoL 
score (r=-0.20, p < 0.01). This suggests that adherence 
scores are negatively correlated with QoL scores in these 
domains. Additionally, adherence scores were negatively 

Table 1 Patient demographics and their relationship with Medication Adherence
Variable Adherent Non-adherent P-value

N % N %
Total 54 (25.5%) 158 (74.5%)
Type of Medication NOACs 24 44.4% 30 55.6% < 0.001

Warfarin 30 19.0% 128 81.0%
Age (Mean(SD))* 53.75 (13.19) 56.20 (11.87) 0.23
Gender Male 36 29.0% 88 71.0% 0.20

Female 18 20.5% 70 79.5%
Marital status Single 2 33.3% 4 66.7% 0.6

Married 47 25.0% 141 75.0%
Widow 5 33.3% 10 66.7%
Divorced 0 0% 3 100%

Education No formal education 19 29.7% 45 70.3% 0.04
Primary and secondary education# 8 13.8% 50 86.2%
Associate degree or higher# 27 30.0% 63 70.0%

Occupation Retired 21 25.9% 60 74.1% 0.9
Unemployed 21 26.3% 59 73.8%
Employed 12 23.5% 39 76.5%

Residency Rural 31 38.8% 49 61.3% 0.001
Urban 23 17.4% 109 82.6%

Current smoker Yes 18 32.7% 37 67.3% 0.1
No 36 22.9% 121 77.1%

Having first-degree relatives studying a medical specialty Yes 16 41.0% 23 59.0% 0.02
No 38 22.0% 135 78.0%

Any mental or psychological problems Yes 1 16.7% 5 83.3% 0.9
No 53 25.7% 153 74.3%

Having children Yes 53 26.2% 149 73.8% 0.4
No 1 10.0% 9 90.0%

Any side effects from the medication that led to hospitalization Yes 12 25.5% 35 74.5% 0.3
No 42 25.5% 123 74.5%

Note: *Independent Samples t-Test, # Primary and secondary education refers to education from primary up to high school,

#Associate degree or higher refers to education from a two-year institute up to post-graduate degrees

Table 2 Comparison of Quality-of-life domains between NOACs and warfarin users
Variable NOACs 

Mean (SD)
Warfarin 
Mean (SD)

P-value Adherent
Mean (SD)

Non-adherent
Mean (SD)

P-value

D1: Physical Health Score 18.3 (4.9) 18.9 (2.7) 0.3 19.3 (4.7) 18.6 (2.9) 0.2
D2: Psychological Health Score 20.9 (3.7) 19.2 (2.3) < 0.001 20.6 (4.1) 19.3 (2.3) 0.01
D3: Social Relationships Score 10.1 (1.9) 8.7 (1.3) < 0.001 9.8 (2.1) 8.8 (1.4) < 0.0001
D4: Environmental Health Score 28.5 (5) 23.4 (3.3) < 0.001 26.9 (6.3) 24.1 (3.3) < 0.001
D5: Overall Quality of Life and General Health 7.5 (1.4) 7.4 (1.1) 0.7 7.5 (1.5) 7.4 (1.1) 0.7
Overall Score 85.3 (13.9) 77.8 (8.9) < 0.001 83.9 (15.9) 78.3 (8.16) < 0.001
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correlated with the number of drugs currently used (r=-
0.11), indicating that participants with poorer adherence 
tended to use a higher number of drugs. This relationship 
underscores the complexity of medication management 
and its impact on patient’s quality of life.

Discussion
This cross-sectional study aimed to estimate the preva-
lence of adherence to oral anticoagulant therapy (OAT) 
among patients in Egypt, identify the predictors of adher-
ence, and assess the impact of adherence on patients’ 
quality of life. Understanding the factors influencing 
adherence to OAT is crucial, as non-adherence can lead 
to severe complications, including thromboembolic 
events and increased mortality rates. This study’s find-
ings contribute to the limited body of research on OAT 
adherence in Egypt and provide valuable insights for 
healthcare providers to develop targeted interventions to 
improve adherence and, consequently, patient outcomes.

The prevalence of adherence to oral anticoagulant 
therapy varies significantly across different studies and 
populations. In our study, 54 out of 212 patients (25.5%) 
were adherent to oral anticoagulants, which is notably 
lower than adherence rates reported in some studies. For 
instance, a study indicated that adherence levels could 
reach higher than 50% among patients [14, 15].

The differences in adherence rates can be attributed to 
several factors, including the type of anticoagulant pre-
scribed, patient demographics, and the complexity of 
the medication regimen. For example, direct oral antico-
agulants (DOACs) generally show better adherence com-
pared to vitamin K antagonists (VKAs), primarily due 
to the fixed dosing of DOACs versus the variable dosing 
required for VKAs based on INR monitoring [16, 17]. 
Additionally, factors such as the frequency of dosing and 
the presence of side effects can influence adherence, with 
medications requiring more frequent administration, 
often leading to lower adherence rates [17].

One of the primary findings of our study is the signifi-
cant difference in adherence rates between NOAC and 
warfarin users. Specifically, 44.4% of NOAC users were 
adherent, compared to only 19.0% of warfarin users. This 
disparity aligns with previous research suggesting that 
NOACs, with their simplified dosing regimens and fewer 
dietary restrictions, may enhance adherence compared 
to VKA [18]. Additionally, NOACs offer a better safety 
profile, requiring fixed dosing and resulting in fewer drug 
interactions, thus minimizing the need for regular moni-
toring [1, 7].

The adherence advantage observed with NOACs may 
also be attributed to their predictable pharmacokinetic 
profiles and reduced need for routine monitoring, which 
are critical factors for patients who experience difficulty 

Table 3 Predictors of Medication Adherence: Univariate and Multivariate analyses
Variables Univariate Multivariate

OR CI (95%) OR CI (95%)
Type of Medication Warfarin 1 (r)

NOACs 3.4** 1.8–6.6 2.7** 1.3–5.5
Education No formal education 1 (r)

Primary and secondary education# 0.4* 0.2–0.9 - -
Associate degree or higher# 1.015 0.5- 2 - -

Residency Urban 1 (r)
Rural 2.9** 1.6–5.7 2.4* 1.2–4.9

Having first-degree relatives studying a medical specialty No 1 (r)
Yes 2.471* 1.2–5.1 2.4* 1.1–5.3

Note: *p-value < 0.05; **p-value < 0.01, # Primary and secondary education refers to education from primary up to high school,

#Associate degree or higher refers to education from a two-year institute up to post-graduate degrees

Table 4 Correlation matrix of adherence with quality of life and some patient characteristics
Variable Adherence D1 D2 D3 D4 Overall Score D5 Number of drugs used currently
Adherence r 1 0.04 -0.175* -0.214** -0.342** -0.20** 0 -0.11
D1 r 0.04 1 0.46** 0.44** 0.27** 0.65** 0.35** -0.35**
D2 r -0.17* 0.46** 1 0.66** 0.79** 0.91** 0.69** -0.26**
D3 r -0.21** 0.44** 0.66** 1 0.68** 0.79** 0.40** -0.16*
D4 r -0.34** 0.27** 0.79** 0.68** 1 0.87** 0.59** -0.09
Overall Score r -0.20** 0.65** 0.91** 0.79** 0.87** 1 0.71** -0.28**
D5 r 0 0.35** 0.69** 0.41** 0.59** 0.71** 1 -0.38**
Number of drugs used currently r -0.11 -0.35** -0.26** -0.16* -0.09 -0.28** -0.38** 1
Note: *p-value < 0.05; **p-value < 0.01, D1: Physical Health, D2: Psychological Health, D3: Social Relationships, D4: Environmental Health, D5: Overall Quality of Life 
and General Health, r = Correlation Coefficient
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in maintaining consistent medical follow-ups  [19]. This is 
especially beneficial for patients in remote areas, as they 
face additional challenges in accessing healthcare facili-
ties, making NOACs a preferable option that minimizes 
their travel burden and improves overall adherence and 
treatment satisfaction  .

Quality of life (QoL) outcomes associated with non-
vitamin K antagonist oral anticoagulants (NOACs) and 
warfarin have been examined in several studies, with 
varying results. While most of the research suggests 
that NOAC users report higher QoL scores across vari-
ous domains [20], other studies have found no significant 
differences between the two treatment groups [21]. Our 
findings indicate that NOAC users reported significantly 
higher scores across several domains, including psycho-
logical health, social relationships, and environmental 
health. The overall QoL score was notably higher among 
NOAC users, suggesting that NOACs may offer a better 
quality of life due to their more convenient and less intru-
sive nature of treatment.

Moreover, medication adherence played a crucial 
role in QoL outcomes. Adherent users exhibited higher 
scores in psychological health, social relationships, and 
environmental health compared to non-adherent users, 
with overall QoL scores reflecting similar patterns. How-
ever, no significant differences were observed in physi-
cal health or overall quality of life and general health 
between the groups, indicating that while psychological 
and social dimensions are enhanced, the physical health 
aspect remains relatively stable across different antico-
agulant therapies.

These findings suggest that the choice of anticoagulant 
and adherence to treatment can significantly influence 
the psychological and social well-being of patients. The 
higher satisfaction and perceived quality of life among 
NOAC users may be attributed to fewer restrictions and 
less frequent monitoring compared to warfarin, which 
often requires regular INR checks and dietary restric-
tions [22, 23]. Such differences highlight the importance 
of considering QoL metrics alongside clinical outcomes 
when evaluating treatment options for patients on anti-
coagulation therapy. Also, these findings align with this 
body of literature, demonstrating that adherent users of 
NOACs reported higher scores in psychological health, 
social relationships, and environmental health compared 
to non-adherent users [24, 25]. This suggests that enhanc-
ing adherence could be a crucial strategy for healthcare 
providers aiming to improve the QoL of patients on anti-
coagulation therapy.

The controversial findings regarding the quality of life 
(QoL) between NOAC and warfarin users can be attrib-
uted to several factors that contribute to the variability 
in study outcomes. One key aspect is the quality of war-
farin management, specifically the time in therapeutic 

range (TTR). Studies indicate that when warfarin is well-
managed with a TTR above 70%, the differences in QoL 
between NOACs and warfarin diminish significantly, 
suggesting that the clinical benefits of NOACs may not 
be as pronounced in populations with optimal warfarin 
control [26].

Additionally, the methodologies employed in different 
studies, including sample size, patient demographics, and 
QoL assessment tools, can lead to inconsistent results. 
Some studies have reported no significant differences 
in QoL metrics, potentially due to the lack of objective 
symptomatic relief provided by anticoagulants, as both 
NOACs and warfarin do not directly alleviate symptoms 
associated with atrial fibrillation [22].

Furthermore, psychological factors, such as treatment 
satisfaction and confidence in managing one’s health, 
may play a crucial role in perceived QoL, which may not 
be fully captured in quantitative assessments [27]. There-
fore, while NOACs may offer advantages in terms of con-
venience and safety, the overall impact on QoL compared 
to warfarin can vary based on individual patient experi-
ences and the quality of anticoagulation management.

In our study, we identified several key predictors of 
adherence to oral anticoagulant therapy, including resi-
dency, and having first-degree relatives in medical spe-
cialties. Notably, residency in rural areas emerged as a 
significant predictor of adherence. This finding aligns 
with previous research indicating that rural patients often 
prioritize adherence due to the challenges associated 
with limited access to healthcare resources [28]. Patients 
in these areas may be more motivated to maintain their 
treatment regimens to mitigate the risks of complications 
related to their conditions, as access to healthcare pro-
viders and facilities can be more challenging compared to 
urban settings.

Having family members in the medical field also posi-
tively influenced adherence. This finding suggests that 
a supportive family environment, particularly one that 
includes individuals knowledgeable about healthcare, can 
enhance patient engagement and understanding of treat-
ment protocols. Family support has been recognized in 
the literature as a crucial factor in promoting adherence, 
as it can provide emotional encouragement and practical 
assistance in managing treatment regimens [29].

Interestingly, while educational level was initially iden-
tified as a significant predictor of adherence in univari-
ate analyses, it did not remain significant in multivariate 
analyses. This outcome comes in alignment with some 
studies that educational level was not a critical factor 
in adherence [30]. This outcome also differs from other 
studies that highlighted that higher educational attain-
ment is often associated with better adherence to anti-
coagulation therapy due to increased health literacy and 
understanding of the treatment’s importance [31]. This 
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discrepancy suggests that other factors, such as health-
care access and social support, might overshadow edu-
cational influences in specific populations . Also, this 
discrepancy may reflect the complexity of adherence 
behaviors, where multiple interrelated factors contribute 
to patient outcomes.

Our findings revealed a significant correlation between 
adherence to OAT and quality of life, with stricter adher-
ence associated with a higher quality of life. OAT plays a 
crucial role in the prevention and management of throm-
boembolic events, including atrial fibrillation, venous 
thromboembolism, and in patients with prosthetic heart 
valves [32]. Additionally, OAT is essential for stroke pro-
phylaxis. This relationship underscores the importance of 
maintaining adherence to prescribed OAT regimens, as it 
directly impacts patients’ overall well-being. The effective 
management of these conditions through OAT not only 
reduces the risk of serious complications, such as stroke 
and systemic embolism but also contributes to improved 
QoL by alleviating anxiety related to potential health 
risks [33]. Moreover, adherence to OAT is essential for 
stroke prophylaxis, particularly in high-risk populations, 
leading to enhanced QoL outcomes [34].

We also observed a correlation between the number of 
medications a patient is receiving and their adherence, 
with adherence decreasing as the number of medica-
tions increases. This finding highlights a critical aspect 
of medication management: adherence to one medica-
tion does not automatically imply adherence to others. 
The complexity of polypharmacy can create challenges 
for patients, as managing multiple medications often 
requires greater cognitive effort, organization, and time, 
which can lead to confusion and non-adherence [35, 36].

Implications
The findings of this study hold significant implications 
for clinical practice, particularly in optimizing OAT regi-
mens to enhance adherence and quality of life among 
patients. The demonstrated benefits of NOACs over 
VKAs should encourage healthcare providers to consider 
patient preferences and lifestyle factors when selecting 
anticoagulant therapies, involving patients actively in the 
decision-making process .

To further improve adherence and QoL, it is essential 
to offer comprehensive patient education and support, 
ensuring patients are well-informed about their treat-
ment options and the associated benefits and risks . Tai-
loring interventions to address the specific needs and 
challenges faced by patients, especially those in rural set-
tings, can lead to better adherence outcomes and overall 
patient satisfaction.

Study limitations
This study has several limitations that should be acknowl-
edged. The cross-sectional design may not adequately 
capture variations in quality of life (QoL) over time, as 
QoL can fluctuate due to changes in health status and 
treatment effects. Additionally, there is potential selec-
tion bias due to the convenience sampling method; par-
ticipants were recruited from outpatient clinics, which 
may not represent the broader population of oral anti-
coagulant users. Patients in poorer physical condition 
might have been more likely to choose direct oral anti-
coagulants (DOACs) over warfarin, potentially influenc-
ing the study’s findings. Furthermore, the study is subject 
to recall bias, as the reporting of treatment complications 
relied on patient self-reporting, which could lead to inac-
curate or incomplete information. These limitations sug-
gest the need for a cautious interpretation of the results 
and consideration of longitudinal studies to better under-
stand the dynamics of adherence and QoL over time.

Conclusion
Our study highlights the significant advantages of 
NOACs in improving adherence and quality of life com-
pared to VKAs. Key predictors of adherence included the 
use of NOACs, rural residency, and having first-degree 
relatives in medical specialties. While educational level 
was identified as a significant predictor in univariate 
analysis, it did not remain significant in the multivari-
ate model. These findings emphasize the importance of 
focusing on modifiable factors like medication type and 
social support when addressing adherence challenges. 
Transitioning from VKAs to NOACs, where appropriate, 
can lead to substantial improvements in patient satisfac-
tion and quality of life, particularly for those in remote 
areas.
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