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Purpose: To assess treatment adherence, knowledge of oral anticoagulant (OA) therapy, and quality of life in adult patients on chronic 
anticoagulation, and to evaluate whether a brief educational intervention improves understanding and self-management.
Patients and Methods: An observational study was conducted in patients receiving OAs at three thrombosis centers in Genoa, Italy. 
Adherence, knowledge, and quality of life were assessed using validated questionnaires: Tool for Adherence Behaviour Screening 
(TABS), Anticoagulation Knowledge Tool (AKT), and EuroQol-5D-5L. A clinical pharmacologist delivered a brief educational 
session on treatment risks, drug–food interactions, and management. Questionnaires were re-administered at follow-up. Data were 
analyzed using descriptive statistics and nonparametric tests (Mann–Whitney, Kruskal–Wallis).
Results: A total of 124 patients were enrolled (58.9% women; mean age 69.6 years); 61% were on Vitamin K Antagonists, while 
the remaining patients were treated with Direct Oral Anticoagulants. Mean adherence and knowledge scores were 37.1/40 and 
18.1/23, respectively. Knowledge was weakly but significantly correlated with adherence (rs=0.190, p=0.035). Women showed 
higher knowledge scores than men (p=0.0117). Adherence and knowledge differed across centers (p=0.0037 and p<0.0001), with 
better outcomes in more individualized settings. Patients were more familiar with lifestyle aspects than with scientific therapy 
details. Quality of life varied by gender (p=0.0351), education (p=0.0021), occupation (p=0.0156), age (p=0.012) and living 
alone (p=0.041). At follow-up, knowledge scores increased after the educational intervention (18.1 vs 21.7); however, only 25 
patients completed the questionnaires again, limiting the reliability of these findings, which should therefore be considered 
exploratory.
Conclusion: A weak but significant association between knowledge and treatment adherence was observed in patients receiving oral 
anticoagulants. Patient education may be a useful tool to improve patients’ understanding of the risk-benefit profile of anticoagulation 
treatment and thus treatment adherence. However, further studies are issued to confirm this study hypothesis-generating exploratory 
findings with a larger patient population and more objective measures of patient adherence.
Keywords: medication adherence, patient experience data, clinical pharmacology, quality of life, patient education, patient-reported 
outcome measures
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Introduction
Oral anticoagulant (OA) drugs - vitamin K antagonist (VKAs) and direct-acting oral anticoagulants (DOACs) - are the 
primary care treatment for the long-term prevention of thromboembolic events (TEs). VKAs act through an indirect 
mechanism of action by inhibiting the vitamin K epoxide reductase complex (VKORC1), enzyme essential in the vitamin 
K cycle.1 Currently available VKAs in Italy are warfarin and acenocoumarol, both are indicated for the treatment and 
prevention of pulmonary embolism (PE), deep vein thrombosis (DVT), arterial thromboembolism associated with 
chronic atrial fibrillation, mechanical or biological heart valve prostheses, intracardiac mural thrombosis, and acute 
myocardial infarction.2,3 Despite their widespread use, have a major limitation related to their interaction profile with 
numerous drugs and dietary components, which may contribute to adherence issues and increase the risk of bleeding or 
recurrence of TEs.4,5 Consequently, monitoring of VKAs anticoagulant activity is mandatory and standardized through
out hospitals by the measurement of the International Normalized Ratio (INR), which provides a reliable indicator of the 
functionality of the extrinsic coagulation pathway affected by the pharmacodynamic mechanism of VKAs.6 Thus, 
numerous follow-up visits are required to monitor patients on VKAs which may have a significant impact on their 
quality of life (QoL) and represent a substantial cost for the National Health Service (NHS). INR monitoring is indeed 
costly, both in terms of healthcare personnel time (physicians and nurses) and laboratory resources of the NHS.7,8

DOACs act as selective, competitive and reversible inhibitors of either the activated coagulation factor X (apixaban, 
edoxaban, rivaroxaban)9–11 or thrombin (dabigatran).12 DOACs represent an excellent alternative to VKAs for similar 
indications due to their favorable pharmacokinetic profile and the reduced need for frequent follow-up visits (approxi
mately every six months), although they still require careful evaluation of drug–drug interactions (DDIs) during 
prescription. DOACs may also be used in patients previously treated with VKAs, who demonstrate poor control of 
INR (time in therapeutic range, TTR <50%), or poor treatment adherence.13–15 Monitoring of DOACs plasma levels is 
nowadays spread to many hospitals by means of both indirect and direct methods of quantification, since recent 
International Council for Standardization in Haematology guidelines suggest therapeutic drug monitoring of DOACs 
in patients with multiple factors that can interfere with their pharmacokinetics.16 Exposure to anticoagulant drugs in Italy 
increases with patient age in both sexes, reaching a national prevalence of use of 5.8% with adherence generally 
worsening with increasing age, due to deteriorating cognitive function, likely worsening health status, and changing 
socioeconomic conditions.17

Adherence to therapy is an act that requires active involvement of the patient; adherence refers to the degree to which 
the patient follows medical instructions regarding the use of a particular treatment. Adherence is divided into primary 
adherence, which refers to the extent to which a patient initiates a new prescription, and secondary adherence, which 
refers to persistence with a specific drug treatment over time. Generally, secondary adherence is more widely studied, as 
we have done in our study. Adherence is considered good when it exceeds 80%, and data from the literature on patients 
using OA in AF show adherence of 63% at 6 months of therapy and 70% at 12 months.18 Several aspects can influence 
adherence to treatment in chronic conditions including social and economic factors (poverty, cost of medication), therapy 
(long duration of therapy, polypharmacy, side effects) and the quality of the relationship with healthcare professionals. 
Another very important factor that often leads to non-adherence is when therapy is administered in an asymptomatic 
condition, as is often the case with anticoagulant therapy.18 Knowledge of the disease and the related treatment is one of 
the patient-related factors that seems to correlate best with treatment outcomes. Among patient-related factors associated 
with therapeutic outcomes, knowledge of the disease and its treatment plays a key role.7,19 Some studies point out the 
existence of a direct correlation between treatment knowledge of the risks and benefits of the medication and adherence 
to the treatment plan.20–23

Poor adherence to treatment is one of the possible factors behind therapeutic ineffectiveness, leading to damage to 
patients’ health and a waste of health care system resources; however, non-adherence to therapy is often not adequately 
considered in clinical care pathways, resulting in increased morbidity and mortality.8,14 Data from the literature show that 
the use of Patient Experience Data (PED) is increasingly being encouraged,24 including for registration purposes and in 
the early stages of drug development. This is because PED, in particular the patient-reported outcome measures 
(PROMs), provides unique information as it reports the patient’s direct experience.25 Specifically, direct and indirect 
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methods can be used to measure adherence. Direct methods include direct observation of prescribed drug use, pill 
counting, therapeutic drug monitoring (TDM), and biomarker measurement; indirect methods, on the other hand, include 
methods included in the PEDs, such as interviews with patients, questionnaires, and evaluation of clinical response.19,20 

In clinical practice, greater confidence in patient reported outcomes may facilitate the effective use of PEDs, improving 
treatment adherence and supporting the identification of factors contributing to non-adherence.25

Another important tool that has proven useful in improving patients’ understanding of their conditions and treatments is “the 
therapeutic education”. Therapeutic education is intended as a complementary and facilitative approach to medical and surgical 
treatments. The primary goal of therapeutic education is to improve patients’ understanding of their illnesses and treatments, 
thereby enabling them to better manage their condition by taking an active role in managing their own treatment. Specifically, 
several studies have shown that structured therapeutic education programs can have beneficial implications for patients; 
moreover, the World Health Organization promotes therapeutic education as a model of care for chronic diseases.26–28

The primary objective of the present study was to assess by indirect methods the degree of adherence to and 
knowledge of oral anticoagulation therapy using questionnaires, in a population of adult patients chronically treated for 
the prevention of thromboembolic events.

Patients and Methods
Study Design
This is a non-profit, prospective observational multicentre study. The primary objective of the present study was to assess 
the degree of adherence and knowledge of oral anticoagulation therapy in a population of adult patients chronically 
treated for the prevention of thromboembolic event. For this purpose, two questionnaires were administered, namely the 
Tool Adherence Behavior Screening (TABS) and the Anticoagulation Knowledge Tool (AKT).29–31 The study also aims 
to address the following secondary objectives: i) to assess possible differences in adherence and knowledge levels 
between patients on VKAs and patients on DOACs and to evaluate whether the level of knowledge affects adherence to 
therapy; ii) to reassess, at the next follow-up visit, the level of adherence and knowledge of OA therapy through re- 
administration of the TABS and AKT questionnaires in the enrolled population; iii) to assess the occurrence of any 
treatment-related adverse events (AEs); iv) to evaluate patients’ reported QoL, assessed by self-administration of the 
Health-related Quality Of Life measure (EuroQol-5D-5L) questionnaire.32,33

The study was approved by the Territorial Ethics Committee-Liguria Region (authorization nr. 387/2023). Written 
informed consent was obtained from all patients.

Setting
This multicenter study was conducted at the Thrombosis Center and Anticoagulation Clinic of E.O. Ospedali Galliera 
(Genoa, Italy), and at the Anticoagulation Clinic of IRCCS Ospedale Policlinico San Martino (Genoa, Italy), which 
represent the two main hospitals in the city and cover a large proportion of the local population.

Clinical and laboratory data were collected from the patients’ medical record in the context of clinical routine analysis 
between September 2023 and June 2024. All information and metadata were anonymized before statistical analysis.

At baseline, all enrolled patients completed the questionnaires and participated in a therapeutic education session with 
the Clinical Pharmacologist. Follow-up questionnaires were scheduled at the subsequent visit.

Participants
All outpatients (aged ≥18 years) on chronic OAs treatment with for at least one month, referring to the aforementioned 
outpatient clinics and who provided written informed consent, were enrolled. Exclusion criteria were any condition that 
affected the ability to complete the assessment, including severe impairment of cognitive function, delirium, Alzheimer’s 
disease or any other severe neurological disease, refusal to provide informed consent or the presence of language barriers.

During a routine visit (first study visit), the general clinical condition of the participants was assessed and any changes 
in OA therapy were made only according to routine. Immediately prior to the visit, TABS and AKT questionnaires were 
administered to the patients by the investigating physician, together with the self-administered EuroQol-5D-5L 
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questionnaire. After the completion of the questionnaires, a therapeutic education phase was conducted during the same 
first visit by a Clinical Pharmacologist, during which the completed questionnaires were reviewed together with the 
patient, with the goal of correcting any errors in adherence and knowledge and improving the patient’s knowledge of 
their anticoagulant therapy. The session lasted an average of 10–15 minutes, depending on the participants’ prior 
knowledge and their speed in understanding new information. During the educational session, no written informational 
material was provided to the patients, but the physician highlighted the essential aspects of the patient’s therapy, placing 
particular emphasis on potential drug-drug, drug-herbal, and drug-food interactions.

During this session, the investigator was available to answer all the patient’s questions and doubts regarding OA 
therapy. All data in the medical record regarding anthropometric measurements (age, sex, origin, schooling, occupation, 
height, weight, etc..), laboratory tests pertaining to the patient’s coagulation status and overall health status, performed 
according to normal clinical practice, were collected in the case report form (CRF) by the investigator.

At the time of the next scheduled visit (second study visit - planned after an average of 3 weeks for patients treated 
with VKAs and after about six months for patients treated with DOACs), TABS, AKT, and EuroQol-5D-5L question
naires were once again administered by the investigator to the patients in the same manner as above and the data were 
collected on CRFs. The primary endpoint was the assessment of adherence and knowledge among patients receiving oral 
anticoagulant therapy, measured through the administration of the TABS and AKT questionnaires, respectively.

Secondary endpoint were assessed by: analysing any differences in TABS and AKT scores between patients on VKA 
therapy and patients on DOAC therapy; measuring the correlation between patient adherence and knowledge, stratifying 
by various covariates (eg. age, gender, origin, education, profession, etc.); differences in scores between the first 
and second administration of the TABS and AKT questionnaires; recording the number of adverse events; evaluating 
changes in quality of life between the first visit and the second evaluation.

It was also planned to collect any adverse events (AEs) related to the treatment and reported in the patient’s medical 
record.

Questionnaires
TABS is a validated component of the Beliefs and Behaviour Questionnaire (BBQ);30 the latter is a 30-item questionnaire 
comprising multiple scales. Although the TABS sub-scale has not been validated for the assessment of adherence (AD) in 
patients on anticoagulation treatment, it has been validated for use in patients with chronic diseases. The TABS subscale is 
structured in two sections, Adherence and Non-adherence, each comprising four questions, for a total of eight item. Answers 
on patient behaviors and beliefs can be scored from 1 to 5, ranging from “always” to “never”. For the Adherence section, the 
maximum score of 5 was given if the patient answered “always”. The questions in this section are designed to assess positive 
behaviors that are considered favorable for the patient to adopt. For the section on Non-adherence, the items were scored in the 
opposite way, with the maximum score of 5 given to “never”. Since the questionnaire was administered by the physician as 
a structured interview rather than being self-administered, the Italian translation did not require an additional validation study. 
However, all eight items and possible answers were translated and verified by two different translators. To ensure sociocultural 
appropriateness and semantic clarity of the translated terms, a pool of experts was involved in the translation process, as 
recommended by Kalfoss.34 This step aligns with best practices for addressing the semantic and cultural challenges inherent in 
adapting questionnaires to different populations. Furthermore, a content validity approach was employed, consistent with 
recommendations by Colina et al,35 to verify that the translated content accurately reflected the original questionnaire’s 
constructs and maintained its validity.

The AKT questionnaire was published by K. O. Obamiro et al in 201631 to provide a validated tool to assess patients’ 
knowledge (KN) about OA therapy. This questionnaire, unlike those already in the literature, is the only one that has been 
psychometrically validated to be administered not only to patients on VKA therapy but also to patients on DOAC 
therapy. It consists of twenty-eight questions and is divided into sections: part A (20 items), applicable to both VKAs and 
DOACS, and part B (8 items) applicable only to VKAs. According to K. O. Obamiro and collaborators, the AKT may 
also be used to evaluate the effects of therapeutic education interventions and to investigate the association between 
knowledge and clinical outcomes.19 The Italian version of the AKT (I-AKT), similarly to the original AKT, has good 
psychometric properties and can be used in clinical practice and research.29,36 The AKT score for part A is calculated, by 
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assigning a maximum of 3 points to items 18 and 19, a maximum of 2 points to item 6, and a maximum of 1 point to all 
other items (for a total of a maximum of 25 points). The AKT score for part B is calculated by assigning a maximum of 3 
points to item 6b and a maximum of 1 point to all other items, for a total maximum of 10 points.

The EuroQol-5D-5L is a questionnaire used worldwide and designed to be self-administered by the patient, aimed at 
measuring health status. The EuroQol-5D-5L questionnaire has been validated in Italian for telemedicine. EuroQol-5D-5L 
consists of a short descriptive questionnaire and a visual analog scale (EQ VAS) that do not require cognitive engagement and 
can be completed in a few minutes. The instrument investigates five dimensions: mobility (MO), self-care (SC), usual 
activities (UA), pain/discomfort (PD), and anxiety/depression (AD). Each dimension has 5 levels: no problems, mild 
problems, moderate problems, severe problems, and extreme problems. These five scored dimensions a 5-digit code that 
indicates health status. Scores can also be used to calculate a summarized utility score, weighting each dimension by the 
EuroQol-5D-5L value set calculated for Italy37 and subtracting parameter estimates for each dimension level of the health state 
from 1. The EQ VAS records the patient’s self-rated health on a 100-point vertical visual analog scale, where the endpoints are 
labeled as “The best health you can imagine” (100) and “The worst health you can imagine” (0).38

Statistical Methods
Data was analysed using descriptive statistical techniques. Quantitative variables were reported as mean and standard 
deviation (SD), scale scores were reported as median and interquartile range (IQR), but also as mean and SD for better 
readability, and categorical data were described by frequencies and percentages.

Data were compared using the nonparametric Mann–Whitney and Kruskal–Wallis tests. The Dunn test was used for 
Kruskal–Wallis post hoc multiple comparisons, with p-values adjusted using the Benjamini-Hochberg method. 
Regression models were applied to test if selected variables could predict AKT part A and TABS scores. Spearman 
correlation was used to assess the association between the two scales (TABS and AKT). All tests were two-tailed with 
a significance level set at α = 0.05.

If a patient missed the second study visit, data from the first visit were considered only for study objectives that did 
not require comparison with follow-up data.

Results
One hundred and twenty-four patients were enrolled, 48 receiving DOAC therapy and 76 receiving VKA therapy. The 
average age was 69.6 ± 12.9. The other demographic characteristics are reported in Table 1.

Table 1 Demographic Data of Enrolled Patients (n = 124)

Characteristic No. %

Gender Females 73 (58.9)
Males 51 (41.1)

Education Level Primary school 18 (14.5)
Middle school 38 (30.6)

High school 49 (39.5)
University degree 19 (15.3)

Working Profession Employee 14 (11.3)
Government employee 4 (3.2)

Freelancer 4 (3.2)
Artisan 3 (2.4)

Student/unemployed/homemaker 99 (79.8)

Living alone 84 (67.7)

Total 124 (100.0)

Note: variable frequency is expressed as absolute number and as percentage (in 
brackets).
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AKT- part A, regardless of the type of OA taken, revealed a mean (±SD) knowledge score of 18.1 ± 4.1 (median = 
19). The maximum score of 25 was not achieved by any patient, while only 2.4% of the patients scored 24 (3 out of 124 
patients). The knowledge score was slightly higher among patients treated with VKAs compared with those receiving 
DOACs (mean 18.3 vs 17.6) and slightly higher among those with higher levels of education (17.5 for patients up to the 
middle school level vs 18.5 for those with a high school and or university degree, although the differences were not 
statistically significant. No differences were detectable for other socio-demographic variables such as working profession 
and age. However, the knowledge score was significantly higher in female patients (18.9, median 20) than in male 
patients (16.9, median 18) (p=0.0117, Mann–Whitney test), for both DOACs (18.6, median 20 vs 16.8, median 18) and 
VKA (19.0, median 20 vs 17.0, median 17.5) (Figure 1). A multiple regression model used to evaluate whether gender, 
type of OA therapy (DOACs or VKAs), and education level, independently predicted the knowledge score confirmed 
gender as the only statistically significant predictor, although the model explained only a small portion of the variance. 
The simple linear regression including gender was overall statistically significant overall (R2=0.059, F (1, 122) =7.695, 
p=0.006), and the fitted regression equation was knowledge =14.84 + 2.03*gender.

AKT - part B, designed to assess specific aspects of treatment understanding in patients treated with VKAs, yielded 
a mean ± SD score of 8.2 ± 2.3 indicating a generally good level of patient awareness regarding key aspects of their 
medication regimen. The maximum score of 10 was achieved by 22 out of 75 patients receiving VKA therapy who 
completed the questionnaire (29.3%). Females scored higher than males, however, this difference did not reach statistical 
significance.

TABS questionnaire showed a mean score (± SD) of adherence to therapy of 37.1 ± 2.7 (median =38), with the 
maximum score of 40 achieved by 26 out of 124 patients (21.0%). There was no significant difference between males and 
females. Patients treated with VKAs achieved significantly higher adherence scores than those receiving DOACs (37.5 ± 
2.6, median =38 vs 36.5 ± 2.9, median = 37; p=0.0369, Mann–Whitney test) (Figure 2), with also a slightly higher 
percentage of perfect adherence answers among VKA patients (23.7%; 18 out of 76 patients) compared with DOAC 
patients (16.7%; 8 out of 48 patients).

Correlation between the AKT and TABS assessed using Spearman’s test shows the presence of a weak but significant 
correlation. As the AKT result increases, TABS scores also increase (Spearman coefficient =0.190, p=0.035). This 
finding was more evident in the subgroup of patients taking DOACs, although the result was borderline with statistical 
significance (rs=0.280, p=0.053) (Figure 3). The multiple regression model that included the type of OAs and AKT- part 
A poorly but significantly predicted the TABS score (R2=0.077, p=0.008; TABS=33.09+0.88*OAs+0.15*AKT). Both 
the type of OAs (b=0.788, p=0.076) and AKT part A (b=0.145, p=0.015) contributed to improving the model. Table 2 

Figure 1 AKT - part A scores by gender and type of oral anticoagulant (OA). 
Notes: Notes: AKT Part A scores are displayed for direct oral anticoagulant (DOAC) users on the left and for vitamin K antagonist (VKA) users on the right. F = females; 
M = males. For DOAC users, the comparison is shown between females (F, N = 23) and males (M, N = 25). The comparison for VKA users is shown on the right for 50 
females and 26 males. The boxes represent the interquartile range (IQR), with the median shown as the horizontal line, whiskers extending to 1.5 × IQR, and dots indicating 
outliers.
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Figure 2 TABS scores by type of oral anticoagulant (OA). 
Notes: The TABS score distribution for direct oral anticoagulant (DOAC) and vitamin K antagonist (VKA) users are shown as boxplots, with the central line in each box 
representing the median, the box limits corresponding to the first (Q1) and third (Q3) quartiles. The whiskers extend to 1.5 × IQR, while the points beyond the whiskers 
are outliers.

Figure 3 Scatterplot of the correlation between TABS and AKT Part A scores. 
Notes: The individual scores on the two variables are in dark-grey dot for direct oral anticoagulant (DOAC) users and in light-grey triangle for vitamin K antagonist (VKA) 
users. The positive association is shown by the simple regression lines; the dark-grey line is for DOAC users, the light grey for VKA users, and the dotted black line for the 
overall data.
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shows the average results of the three separate questionnaires based on the drug taken by the patient. No significant 
differences were found in terms of adherence or knowledge among the different drugs within the same therapeutic class 
(VKAs or DOACs).

No significant differences were found in terms of adherence or knowledge regarding the different therapy used within 
the same category of drugs (VKAs or DOACs).

Since the patient’s recruitment was carried out in three centers belonging to two hospitals, the data were also analyzed 
based on the enrolling center: Thrombosis Center of the E.O. Ospedali Galliera of Genoa (TC-GH), anticoagulation 
clinics (AC) of the E.O. Ospedali Galliera (AC-GH) and IRCCS Ospedale Policlinico San Martino of Genoa (AC-SM), 
respectively. There was a significant difference between the results obtained on the AKT and TABS in the three centers 
(p=0.0037 and p<0.0001, respectively, Kruskal–Wallis test); the average scores were higher for patients treated at the 
AC-GH, lower at the TC-GH, and lowest at the AC-SM for both AKT and TABS (Table 3). These differences were 
mainly due to the difference between the two Galliera and the San Martino center, rather than between the two Galliera 
(AC vs TC).

The analysis conducted using a multiple regression model confirmed that AKT part A was influenced by both patient 
gender and recruitment center. Both variables were significant predictors in the model (b=1.793 and p=0.014 for gender; 
b=−1.097 and p=0.007 for the recruitment center), which overall explained 11.5% of the variation in AKT part 
A (p=0.001).

The three recruitment centers and the OAs treatment were collinear, as the two Ospedali Galliera’ s centers (GH) were 
specialized, with AC-GH patients all treated with VKAs and TC-GH patients mostly treated with DOACs (Table 3). 
However, patients at San Martino (SM) were equally treated with both OAs (VKA for 55% of patients), so that the type 
of OAs was no longer associated with Hospital, GH and SM, when centers were grouped at Hospital level, allowing both 

Table 2 Adherence and Knowledge Scores Broken Down by Type of Anticoagulant Medication

Anticoagulant Therapy No. (%) Age 
(Mean ± SD)

TABS 
(Mean ± SD)

AKT Part A 
(Mean ± SD)

AKTtot 
(Mean ± SD)

VKAs
Acenocumarol 9 (7%) 70.96 ± 9.23 38.00 ± 2.65 19.00 ± 3.32 26.56 ± 6.41

Warfarin 67 (53%) 69.97 ± 11.29 37.43 ± 2.57 18.24 ± 4.21 26.34 ± 5.78
Total 76 (60%) 70.09 ± 11.01 37.50 ± 2.57 18.33 ± 4.10 26.37 ± 5.81

p-value 0.928 0.311 0.722 0.853

DOACs
Apixaban 16 (13%) 70.75 ± 16.80 35.88 ± 2.25 17.06 ± 4.07 n.a.

Dabigatran 2 (2%) 69.50 ± 20.51 36.00 ± 5.66 16.00 ± 7.07 n.a.
Edoxaban 14 (11%) 75.32 ± 14.14 36.14 ± 4.26 18.00 ± 3.90 n.a.

Rivaroxaban 16 (13%) 63.46 ± 14.05 37.56 ± 1.41 18.06 ± 4.42 n.a.

p-value 0.102 0.265 0.778 n.a.
Total 48 (38%) 69.60 ± 15.50 36.52 ± 2.92 17.63 ± 4.14 n.a.

Abbreviations: VKAs, vitamin K antagonist drugs; DOACs, direct oral anticoagulants; AKTtot, AKT Part A + AKT Part B; n.a., not 
applicable.

Table 3 AKT and TABS Results in the Three Hospital Centers

AC-GH (42 pt. #) TC-GH (24 pt. °) AC-SM (58 pt. +)

AKT mean score ± SD (median) 19.2 ± 4.18 (21.0) 19.0 ± 3.0 (19.5) 16.8 ± 4.18 (17.5)*

TABS mean score ± SD (median) 38.5 ± 1.42 (39) 37.6 ± 1.91 (38.0) 36.0 ± 3.23 (36.0)§

Notes: #42 patients were treated with VKAs; °of the 24 patients, 22 (92%) were being treated with DOACs; +of the 58 
patients, 26 (45%) were being treated with DOACs and 32 (55%) with VKAs; *p=0.0034 between AC-SM and AC-GH 
and p= 0.0933 between AC-SM and TC-GH (Dunn’s post-hoc test Benjamini-Hochberg adjusted p-value); §p<0.0001 
between AC-SM and AC-GH (Dunn’s post-hoc test Benjamini-Hochberg adjusted p-value). 
Abbreviations: AC-GH, anticoagulation clinic of the E.O. Ospedali Galliera; TC-GH, Thrombosis Center of the E.O. 
Ospedali Galliera of Genoa; AC-SM, anticoagulation clinic of IRCCS Ospedale Policlinico San Martino of Genoa.
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variables to be included in the regression model. This model confirmed the association of the hospitals but not of type of 
OAs, with AKT part A scores.

The scores obtained from the analysis of the EuroQol-5D-5L questionnaire by dimension and level are shown in 
Table 4. The overall utility score was 0.79 ± 0.28 (mean ± SD). Significant differences were found according to gender 
(0.75 in females, 0.84 in males, p=0.0351, Mann–Whitney test), education level (ranging from 0.54 with primary school 
to 0.89 with a university degree, p=0.0021, Kruskall-Wallis test), working occupation (p=0.0156, Kruskall-Wallis test), 
living alone (p=0.0410, Mann–Whitney test). The utility score was different also according to the different classes of and 
age (p=0.012 Kruskal–Wallis test), showing a decline after 80 years of age, in addition to a general negative correlation 
(rs= −0.274, p=0.0022). The utility score was slightly higher among patients receiving VKAs, although this difference 
was not statistically significant. No differences were found between the enrolling centers.

VAS score was 71.0 ± 16.86 (mean ± SD). No significant differences were observed according to gender (70.4 ± 
17.11 and 71.8 ± 16.80 in females and males respectively, p=0.584, Mann–Whitney test). Education level showed an 
increasing trend, rising from 59.41 ± 21.06 with primary school to 75.72 ± 12.43 with a university degree (p=0.0411, 
Mann–Whitney test).

Adverse Events (AEs) monitoring revealed only three reported AEs: two in patients receiving VKAs (one male 79 
years old, with scores of 40, 19, and 0.61 for TABS, AKT part A and EuroQol-5D-5L utility score respectively, and one 
female 51 years old, with scores of 30, 20, and 0.91 respectively) and one in a patient receiving DOAC therapy (male 
aged 93 years, with scores of 34, 18, and 0.77 for TABS, AKT part A and EuroQol-5D-5L utility score respectively).

Finally, we compared the TABS, AKT-part A and EuroQol-5D-5L scores between the first and second visits. 
Unfortunately, only 25 patients agreed to participate in the second study visit and completed the questionnaires again. 
In this group of patients, there was an increase in the AKT part A score (from 18.1 ± 4.1 (median = 19) to 21.7 ± 2.4 

Table 4 EuroQol-5D-5L Questionnaire - Utility Score

No. Mean SD Median IQR p-value Test

Overall Population 124 0.79 0.28 0.86 0.215

Gender Female 73 0.75 0.30 0.85 0.246 0.0351 M-W
Male 51 0.84 0.24 0.91 0.206

Education Level Primary School 18 0.54 0.42 0.73 0.790 0.0021 K-W
Middle School 38 0.79 0.28 0.84 0.208

High School 49 0.84 0.20 0.91 0.221
University Degree 19 0.89 0.11 0.91 0.116

Working Profession Private employee 14 0.88 0.15 0.90 0.109 0.0156 K-W
Public employee 4 0.89 0.14 0.92 0.260

Self-employed professional 4 0.98 0.46 1.00 0.068

Artisan 3 0.99 0.03 1.00 -
Student 0 - - - -

Unemployed/retired/homemaker 99 0.76 0.30 0.84 0.245

Age Group 30–59 23 0.85 0.29 0.91 0.116 p=0.012 K-W
60–69 28 0.83 0.30 0.93 0.220
70–79 44 0.83 0.18 0.90 0.236

≥80 28 0.69 0.30 0.80 0.152

Living Alone Yes 40 0.75 0.28 0.82 0.232 0.041 M-W
No 84 0.81 0.28 0.90 0.226

Oral Anticoagulant DOACs 48 0.76 0.30 0.84 0.245 0.1344 M-W

VKAs 76 0.81 0.27 0.90 0.246

Abbreviations: M-W, Mann–Whitney test; K-W, Kruskall-Wallis test; DOACs, direct oral anticoagulants; VKAs, vitamin K antagonist drugs.
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(median = 23), with a strong effect (Matched Rank-Biserial Correlation=0.91). Nonetheless, the very high attrition of 
80% did not allow robust and not biased statistical tests.

In contrast, no relevant differences were observed in the TABS (from 37.1 ± 2.7 (median = 38) to 37.6 ± 2.1 (median 
= 38) or EuroQol-5D-5L (from 0.79 ± 0.28 (median = 0.86) to 0.80 ± 0.31 (median = 0.91) scores.

Discussion
Adherence to drug therapy is a fundamental issue in the management of patients undergoing chronic treatment. Chronic 
therapies impose a significant burden on patients, both in terms of organizational demands and psychological impact. 
Non-adherence to chronic therapy can lead to adverse events in cases of overdose and, conversely, to insufficient 
therapeutic coverage when medication is taken irregularly. It is currently estimated that less than 50% of the population 
undergoing chronic anticoagulant therapy is fully adherent to treatment.39 Several studies suggest that better knowledge 
of one’s disease and prescribed therapy can lead to improved treatment adherence. Another key factor that can promote 
adherence is the use of Patient Experience Data (PED), as reported in the literature. PEDs may not only promote 
adherence but also help identify possible causes of non-adherence.25 For these reasons, in our study, we assessed the level 
of knowledge and adherence among a group of outpatients undergoing chronic anticoagulation therapy for the prevention 
of thromboembolic events in order to investigate potential strategies to improve adherence and provide better support to 
patients receiving therapies that significantly affect their daily lives.

Due to the increasingly important role that PED plays in the evaluation of drug therapies, we considered the use of 
questionnaires to be a practical and cost-effective method for assessing patient adherence and knowledge. However, by 
definition, these tools are subjective, deriving, from data self-reported by patients/caregivers. To minimize the risks 
associated with the use of subjective measures, we used questionnaires that had previously been validated.

The literature shows that data on treatment adherence can vary greatly depending on whether they come from 
electronically reported measurements (44%) or patient-reported data (77%).40,41 Our results showed a moderate-to-high 
adherence rate of approximately 70%, which is consistent with data reported in the literature when adherence is assessed 
using patient-reported measures.

Since the primary endpoint was descriptive, no sample calculation was performed for the study. However, a sample 
size of 200 participants, estimated based on feasibility, would have been sufficient to achieve significance in finding small 
effects in the secondary objectives. Unfortunately, this number was not achieved, mainly due to a substantial loss to 
follow-up, with many patients unwilling to complete the questionnaires again at the time of the second visit. However, 
the sample size of 124 achieved for the cross-sectional endpoints was estimated at a sensitivity analysis to be enough to 
detect moderate effects. The longitudinal endpoints, instead, suffered from a very high drop in follow-up of 80%, in 
addition to the very reduced sample size. We believe that the addition of an extra commitment, such as that required by 
our study, which participation in a second questionnaire session, may have contributed to reduced patient participation in 
the follow-up visit. The patients who agreed to complete the questionnaires a second time may represent a subgroup of 
individuals who are more motivated and more engaged in their treatment, potentially introducing selection bias. In 
addition, given the observational nature of the study, the follow-up timeframes were dictated by clinical practice.42 This 
resulted in an imbalance in the follow-up intervals between the two patient groups (VKA and DOAC therapy). 
Undoubtedly, this temporal aspect, in addition to extreme attrition bias, made it difficult to evaluate the longitudinal 
effects of the therapeutic intervention; therefore, the improved knowledge scores that we detected after the educational 
session must be taken very cautiously as a mere exploratory result rather than confirmatory, possibly as hypothesis- 
generating for future trials. Treatment with OAs requires patients to follow a series of instructions that go beyond 
“simply” taking the medication. Whether patients are treated with VKAs or DOACs, they must follow certain behavioral 
recommendations. In particular, as widely known, patients on VKA therapy must also pay close attention to their diet to 
prevent the drug from falling outside the therapeutic range to drug-food-interactions. Although DOAC therapy requires 
less attention from the patient, the patient is still required to follow specific rules in order to achieve optimal antic
oagulant coverage. In addition, the lack of mandatory close medical drug monitoring may expose patients receiving 
DOAC therapy to a greater risk of developing behaviors that compromise therapeutic coverage. Analysis of the results of 
our study on patients’ knowledge on OA therapy showed that patients generally had a good understanding of their 
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treatment. Our results for the AKT questionnaire are consistent with other studies conducted in Europe and other 
countries.29,43 We also found that women had a statistically higher level of knowledge than men; this result was also 
observed among patients receiving VKA therapy. Patients appear to be more familiar with lifestyle aspects of therapy 
(eg, dietary restriction) than with more technical aspects of therapy, such as potential drug adverse effects) (data not 
shown). Our data show that patients taking VKAs are slightly more informed about their therapy than those taking 
DOACs. This difference may also reflect the fact that physicians tend to provide more detailed explanations when 
prescribing VKA therapy, given the need for careful management of interactions and monitoring. This finding under
scores the need for prescribing physicians to pay greater attention to patients on DOAC therapy, with particular emphasis 
on educational information regarding the management of oral anticoagulant therapy, especially concerning the potential 
risks associated with the medication itself—particularly when taken incorrectly—and the risks of possible interactions 
with other substances or foods.

In several clinical centers, patients on VKA therapy are also provided with educational materials or small handbooks 
containing key rules or therapy management, which may further increase patient awareness of treatment. With regard to 
adherence to therapy, most patients in our study were found to be highly adherent according to the analysis of data 
obtained from the TABS questionnaire. Although questionnaire-based tools are relatively inexpensive and easy to 
administer, they rely on self-reported data and therefore may overestimate adherence compared with objective measure
ment methods. The assessment of adherence using a purely subjective method is a major limitation in our study, as the 
tool used is probably not effective in providing accurate data on patient adherence to oral anticoagulant therapy. In 
support of this assertion, the results of our study showed that both patient groups achieved excellent scores on the 
questionnaire as of the first administration, and it was not possible to demonstrate a significant improvement in adherence 
at follow-up. For this reason, future studies evaluating adherence to anticoagulant therapy may benefit from combining 
patient-reported tools with more objective methods, such as electronic monitoring or pharmacological measurements.

Analysis of our data also revealed only small differences in adherence according to the type of anticoagulant therapy 
used. In fact, even in this case, the patients with the best adherence were those on VKA therapy. This finding is consistent 
with the observation that these patients also demonstrated slightly higher levels of knowledge regarding their therapy, 
reinforcing the hypothesis that greater awareness and knowledge of the risks and benefits of therapy may lead to better 
adherence. Our analysis of the data showed also that patients attending the two centers at Galliera Hospital, a small 
hospital, scored better on both questionnaires than patients attending the San Martino Center, an IRCCS (Higher Institute 
for Research, Care and Assistance). This discrepancy could be explained by differences in organizational characteristics 
between the two hospitals. Patients attending smaller centers may benefit from longer consultation times and closer 
interaction with healthcare professionals, whereas centers with a higher patient turnover may have limited time available 
for each consultation. These findings suggest that the amount of time dedicated to patient education and communication 
may significantly influence patients’ understanding and management of chronic therapy for all those who need it. It is 
therefore clear that the time that can be dedicated to patients can significantly influence their approach to chronic therapy. 
Future studies could also collect data on the duration and content of visits, providing further information to better 
compare the management of patients on oral anticoagulant therapy in relation to the size of the clinical centre, and to test 
the hypothesis that the size of the clinical centre may influence patients’ adherence to treatment. If this hypothesis were 
to be confirmed, it would be important to consider a change in the management of patients on oral anticoagulant therapy 
within national policy.

Finally, in order to better assess the influence of anticoagulant therapy on the quality of life of the patients enrolled in 
the study, they were given a QoL questionnaire. A higher score was observed in men than in women, in patients with 
higher educational levels and in younger individuals. Being employed also seems to be associated with better perceived 
quality of life, as well as not living alone. The analysis of the data obtained from the EuroQoL-5D-5L questionnaire did 
not reveal any statistically significant correlations with the results of the other questionnaires administered in our study.

Conclusion
Our study revealed a generally good, but still not optimal, level of knowledge among patients receiving anticoagulant 
therapy. Patients who understand their medications and the reasons for their use seems to be more likely to adhere to 
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prescribed regimens in agreement with literature. The exploratory results of our study suggest that the use of structured 
programs aimed at improving patient education regarding their therapy may help increase patients’ understanding of their 
treatment, thus their adherence and consequently, reduce the risks associated with inadequate management of antic
oagulant therapy, including haemorrhagic or thrombotic complications.

Our findings suggest that there may be a positive association between knowledge and adherence; however, the tools 
used in the present study may not be sufficient to fully capture patient adherence behavior, and the use of more direct 
methods for measuring adherence should be considered in future research.

Further trials should explore personalized educational interventions in a larger patients’ population receiving antic
oagulant therapy with additional use of Patient Experience Data, their impact on knowledge, adherence, and quality of 
life to confirm the positive longitudinal effects of the therapeutic intervention on patients’ adherence.
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