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INTRODUCTION 
Oral anticoagulants like warfarin and acenocoumarol 

under vitamin K antagonists have been used for several 
decades. Its interactions with the diet and regular monitoring 
of laboratory parameters have been replaced with other 
alternatives such as directly acting oral anticoagulants 

(DOACs) which are shown to be safer and effective than 
warfarin in a few disease conditions. The DOACs such 
as dabigatran, apixaban, edoxaban, and rivaroxaban are 
approved for the treatment of stroke, atrial fibrillation (AF), 
systemic embolism (SE), venous thromboembolism (VTE) 
as a preventive measure in orthopaedic surgery, acute VTE 
management, and recurrent VTE treatment [1]. The scientific 
studies have comprehensively demonstrated the safety and 
effectiveness of oral anticoagulants and various clinical 
international normalized ratio (INR) goal ranges have been 
fixed for oral anticoagulant therapy in a variety of disease 
states [2,3]. Studies have demonstrated that most patients do 
not have sufficient knowledge about the oral anticoagulant 
(OAC) they are taking, despite the fact that their usage is 
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ABSTRACT
Anticoagulation information leaflets help the patient to understand regarding their disease, medications, and lifestyle 
modifications which aid in adhering to their treatment. The primary objective of the research is the development 
and assessment of psychometric properties of patient education tools on oral anticoagulants and warfarin 
pharmacogenetics. In this study, a patient education tool was developed by using an evidence-based literature 
search. The physicians and academic pharmacists validated the content of the patient education tool. The validated 
patient education tool was assessed for its readability, layout, and design. The patient education tool was assessed 
for psychometric properties includes validity, reliability, and responsiveness. “Item-content validity index” (I-CVI) 
and “scale-level CVI” (S-CVI) were used to assess the anticoagulation knowledge questionnaire. The change in 
knowledge score was analyzed using the paired-“t” test. For the readability assessment, the best FRE and FK-GL 
scores achieved are 62.3 and 8.1, respectively, for the anticoagulant patient education tool. Both readability scores 
rate the patient education tool as “standard”. The developed anticoagulant knowledge questionnaire showed an 
overall I-CVI of 0.81. The knowledge scores before and after using the patient education tool were 55 + 21.21 and 
80 + 14.14 (p < 0.001). The readability and design criteria of the patient education tools were standard and had 
good layout and design. The knowledge questionnaire demonstrates a valid and reliable instrument to be utilized for 
concurrent assessment in patients prescribed with anticoagulants. In the study, the developed patient education tools 
had good psychometric properties.
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in light of the significance of making sure that patients 
comprehend information leaflets and an intricacy of 
measures for their evaluation. The main aim of the present 
research is the development and assessment of psychometric 
properties of patient education tools on oral anticoagulants 
and warfarin pharmacogenetics.

MATERIALS AND METHODS
A prospective observational study was carried out 

at a Tertiary Care Teaching Hospital, with Institutional Ethics 
Committee (IEC) reference number 582/2020. The IEC approval 
was attained before initiating the research. The detailed study 
procedure was described under the following headings. 

Development and validation of patient education tools
The patient education tools in the form of an 

information leaflet on oral anticoagulants, warfarin, and 
warfarin pharmacogenetics were developed by searching and 
referring through evidence-based literature. Initially, the patient 
education tool was prepared in English version. The patient 
education tool consists of information regarding indication, use, 
monitoring parameters, medications to be avoided, and adverse 
effects of anticoagulants. The content of the educational tool 
was validated with the experts (n = 9) consisting of physicians 
(n = 3) and academic pharmacists (n = 6). The validated patient 
education tool was corrected according to the experts’ opinions 
and the recommendations were taken into consideration, and 
any gaps in knowledge or modifications were updated in the 
education tool and further subjected to readability by using 
“Flesch Reading Ease” (FRE) and “Flesch-Kincaid Grade-
Level” (FKGL) [17], design and layout “Baker Able Leaflet 
Design” (BALD) [18]. The linguistic translation method was 
used to convert the education tool final version into Kannada. 
The final version was tested for design, content validity, and 
reliability.

Development and validation of anticoagulation knowledge 
questionnaire

The anticoagulation knowledge questionnaire was 
developed based on the content of the patient education tool. 
Initially, 20-item questions were built based on knowledge, 
attitude, and practice of anticoagulants. The questionnaire 
was validated by the expert panel (n = 7) who signed an 
informed consent form and participated in the study. In 
this research, the content validity of the anticoagulation 
knowledge questionnaire is measured using “4-point” content 
validity index (CVI) [19] which was provided to physicians 
and academicians from pharmacy. The researcher provided 
a duplicate of the anticoagulation knowledge questionnaire, 
and CVI assessment form and gave each of them a detailed 
description of the goals and purposes of the research objectives. 
The experts were asked to rank each item according to its 
relevance, clarity, simplicity, and ambiguity using a four-
point rating system. The expert panel checked each line for 
errors and/or improper item selection. A qualitative response 
was given, and several items had instructions such that the 
assessors would be familiar with certain particular questions 
ought to be responded to.

common and that there is a possibility of severe adverse 
reactions [4,5]. Based on various studies, individuals who are 
more knowledgeable about OAC medications likely to have 
better long-term outcomes [6,5]. 

Individuals with concurrent illnesses who know less 
about medical conditions find it challenging to comprehend 
prescription medicines and other medication-related 
instructions. Patients have difficulty learning and remembering 
instructions due to a variety of variables, including distracting 
environments, emotional and physical suffering, and a 
lack of motivation. Healthcare experts and clinicians look 
into numerous approaches to make the instructions more 
accessible because these diverse variables cannot be ruled 
out at the time of discharge. Few studies have shown that 
the process of creating pictures enhances the perception of 
written treatment instructions [7,8]. According to a study by 
Austin et al. [9] adding visuals to the instructions boosted 
comprehension of the discharge instructions by a factor of 
1.5. Since, it is not possible to completely exclude these other 
influences at the time of discharge, researchers and doctors 
research with multiple strategies to improve the readability of 
the instructions. 

Patients should be knowledgeable about their 
medicines, as it is linked to better safety and adherence. 
Patients might need more medication details and understand 
what they have been informed about [10]. Even while 
healthcare professionals are crucial in giving patients spoken 
medical information, there may be restrictions like workload 
and time constraints that could make this provision difficult. 
Patients might not only be given insufficient details on 
medications, but they may also misunderstand what they have 
been informed. 

Patient education is essential to every aspect 
of healthcare. Typically, patients who wished to better 
understand health information more clearly on medication use, 
administration, risks, storage, and disposal, were used to review 
the patient information leaflet (PIL) [11,12]. PILs that are 
included with medications have the potential to improve patient 
education about their medications, promote safe medication 
use, and serve as a resource for patients to use when making 
decisions about their medication use, thereby supporting patient-
centered care [8,13]. PILs with user-friendly designs with 
simple language designed specifically for patients. They can 
assist patients in maintaining updated with crucial information 
that enhances understanding and minimizes adverse outcomes 
[7,8,14,13,15]. 

Pharmacists’ or fellow pharmacists can also assist in 
educating the patients regarding warfarin therapy by managing 
the drug interactions among the patients [15]. Patient information 
handouts, advice at the commencement of the therapy, re-
education during prescription refilling, anticoagulation alert 
cards, and specialized assistance that make the patients alert 
regarding their medicine intake improve the adherence toward 
DOACs and other anticoagulants [16]. 

Here, a variety of criteria that offer a thorough 
evaluation of written content, communication, and 
presentation were used to assess the readability and 
understandability of real patient-facing files. This was done 
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Performing content validation and assigning scores
The CVI of the questionnaire as well as each item was 

determined using proportions. Each item’s CVI was calculated 
as the percentage of judges who thought the item was legitimate, 
or deserving score of 3 or 4. First, it had to be determined which 
proportion of judges had given an item a score of 3 or 4 on 
each of the four parameters (ambiguity, relevance, clarity, and 
simplicity). The percentage of experts who gave each item’s 
content a legitimate rating (score of 3 or 4) is its CVI [20]. 
Alternatively, it is calculated by dividing the total number of 
judges by the number of judges who gave a valid score to an item.

Validity evidence for the response process
Following a response process validity assessment of 

ten questions that had reached an acceptable level of I-CVI, the 
remaining 10 items were removed in accordance with the results 
of the study on content validity. The minimum permissible value 
for I-CVI and S-CVI/Avg was 0.80 because the assessment 
employed more than five experts. After removing items from 
the list that scored an I-CVI less than 0.80, the response process 
validity of the remaining items was assessed. Following the item 
elimination procedure, the 10-item Anticoagulant questionnaire’s 
S-CVI/Avg was compared with the S-CVI/Avg of removed items, 
which was recomputed using the scores of the remaining items.

Pilot-testing and responsiveness
In a pilot study, the anticoagulation knowledge 

questionnaire was administered to 20 randomly selected patients 
of any age who can understand English or Kannada language. 
Before administering the questionnaire, the patients’ consent 
was obtained. The questionnaire comprises of 10 multiple choice 
questions (MCQs) with four options each. Each correct answer 
scored 1 while an incorrect answer recorded as zero. After the 
baseline knowledge assessment of the patients. Following 
the patients’ 10–20 minute use of the educational tool, a post-
knowledge assessment was conducted. The education tool was 
explained and informed about the oral anticoagulants dose, 
diet, adverse effects, precautionary measures, and reporting to 
healthcare professionals about anticoagulation laboratory reports. 

Statistical analysis
The reliability was assessed by using Cronbach’s 

alpha based on the questionnaire scored by the experts and 20 
randomly selected patients using the Kuder and Richardson 
formula as follows: [21]. 
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The change in knowledge score was analyzed using 
the paired-“t” test. A p-value less than 0.05 was considered as 
statistically significant. The Statistical Package for the Social 
Sciences (SPSS) Version 20.0 was used to analyze the data.

RESULTS

The best FRE and FK-GL scores achieved for 
anticoagulants education tool was 62.3 and 8.1 and warfarin 

pharmacogenetics education tool scored 60.7 and 8.6, 
respectively. Both the scores rate that the developed education 
tools were “standard”.

Layout and design scores for the patient education tools:
The layout and design of anticoagulants, warfarin, 

and warfarin pharmacogenetics education tools developed in 
English and Kannada languages were good and their individual 
BALD scores are 28, 28, 29, 26, 26, and 28, respectively.

CVI assessment for anticoagulation knowledge questionnaire
Based on the expert panel rating score, the questions 

added, modified, and deleted. Content validity was supported 
by a scale CVI of 0.84 for 10 MCQs questionnaire with a 
Cronbach’s value more than 0.80 were included in the final 
anticoagulation knowledge questionnaire. By eliminating the 
questions in the knowledge questionnaire based on the rating 
scale, the number of questions decreased from 20 to 10.

Scoring for the content validity
Out of 20 questions, 10 questions were judged for 

relevance, clarity, simplicity, and ambiguity and CVI was 
determined for each item. Table 1 depicts the I-CVI range for 
ten items, which is 0.7–1.0. The SCVIs/Avg scores ranged from 
0.79 to 0.90 and SCVIs/UA ranged between 0.6 and 0.8. 

Reliability score for anticoagulation knowledge questionnaire
The knowledge assessment questionnaire was 

finalized based on Cronbach’s α value which was presented 
in Table 2. The reliability scores using Cronbach’s alpha for 
the anticoagulant knowledge questionnaire completed by the 
experts and 20 randomly selected patients were 0.816 and 0.704.

The anticoagulant knowledge questionnaire completed 
by experts and 20 randomly chosen patients had Cronbach’s 
alpha reliability values of 0.816 and 0.704, respectively.

Pilot User-testing
The pilot user-testing was done by selecting 20 

patients randomly and the patients’ average age was 48 + 2.82. 
Table 3 illustrates demographic characteristics.

Table 1. CVI Scores of each item for relevance, clarity, simplicity, 
and ambiguity for the knowledge questionnaire. 

Item no. Relevance Clarity Simplicity Ambiguity

1 0.85 0.714 0.85 0.714

2 1 0.85 1 0.85

3 1 0.85 0.85 0.85

4 0.85 0.714 0.714 0.714

5 0.85 0.714 0.85 0.714

6 1 1 0.85 1

7 1 0.85 0.85 0.85

8 0.85 0.714 0.85 0.714

9 1 0.714 0.714 0.85

10 1 0.85 0.85 0.85

Readability score for the patient education tools
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The knowledge scores before and after using the patient 
education tool were 55 + 21.21 and 80 + 14.14, respectively. 
The anticoagulation knowledge questionnaire ability to detect 
the changes and the knowledge level has significantly improved 
by 25 (p < 0.001) after using the patient education tool. 

To improve clinical outcomes and treatment adherence, 
patients can better understand their disease with the help of cost-
effective written and printed patient education resources, such as 
leaflets [22,15]. To help patients understand and remember the 
information better, it is presented in a patient education tool with 
the appropriate pictograms [5,23]. In the earlier research, leaflets 
were created for rheumatoid arthritis, diabetes, hypertension, 
diabetic foot ulcers, asthma, peptic ulcers, chronic kidney disease, 
coronary heart disease, and tuberculosis diseases [24,25]. This 
is the first study to analyze the psychometric characteristics of 
an oral anticoagulant medication patient education tool. In this 
study, patient education tools were prepared in a simple language 
with fairly good readability. The readability scores matched the 
outcomes of related research projects [24,25,26]. The results of 
the BALD were better than those of earlier studies conducted in 
India [24,25,27]. 

For healthcare practitioners to efficiently evaluate 
patients on both warfarin and DOACs, there is not currently 
an anticoagulant knowledge tool available in Kannada and 
English. For patients in South India receiving warfarin or 
DOACs, this study effectively developed and validated an 
anticoagulant knowledge questionnaire. The anticoagulant 
knowledge questionnaire for patients receiving warfarin and/
or DOACs in South India was effectively created and validated 
by this study. The CVI scores of the questionnaire developed in 
the present study were comparable to those obtained in a similar 
study [20,26]. 

There is a correlation between the items and the 
overall scale, and the reliability of the questionnaire was found 
to be relatively exceptional. The patient group had a lower level 
of reliability. This could be the result of the patients receiving 
exceptionally low scores on a few items. Due to the COVID 
pandemic impeding the study’s practicality, test-retest reliability 

was not evaluated in this pilot study. Since the patients were 
hesitant to come back to the hospital for follow-up appointments, 
it was challenging to get in touch with them. Low test-retest 
reliability can also result from patients’ tendency to look up 
the right answer online or from their doctors after the initial 
test, which could have given them a higher knowledge score on 
subsequent assessments. However, the questionnaire showed 
acceptable reliability and was comparable to the findings of 
earlier research [27,28] on obstructive airway diseases [28] and 
hemodialysis patients [8].

The patients had a knowledge gap on anticoagulation 
information, according to the results of our pilot study, 
which had a bigger impact on the INR value. Patients who 

Table 2. Reliability score for knowledge questionnaire. 

Questions Scale mean if 
item deleted

Scale variance 
if item deleted

Corrected 
item-total

Cronbach’s 
alpha if deleted

Q1 116.8571 325.476 0.734 0.775

Q2 117.0000 437.000 0.237 0.849

Q3 117.1429 335.476 0.661 0.783

Q4 117.7143 333.571 0.854 0.771

Q5 117.0000 336.667 0.689 0.781

Q6 115.4286 406.619 0.175 0.823

Q7 118.1429 265.810 0.923 0.737

Q8 118.0000 337.000 0.209 0.875

Q9 116.7143 323.905 0.763 0.772

Q10 117.2857 373.905 0.725 0.797

Table 3. Demographic characteristics. 

Characteristics Number (%)

Gender

 Male

 Female

13 (65)

7 (35)

Literacy level

 Illiterate

 Primary

 Middle school

 High school

 Graduation

1 (5)

2 (10)

7 (35)

9 (45)

1 (5)

INR

 Sub-therapeutic

 Optimal

 Supratherapeutic

 Tests not done

12 (60)

2 (10)

3 (15)

3 (15)

Indication

 Thromboembolic

 Cardiovascular

8 (40)

12 (60)

Type of anticoagulant prescribed

 VKA

 DOAC

9 (45)

11 (55)

Duration of the anticoagulant treatment

 <6 months

 6 months

 1 year

 >1 year

4 (20)

5 (25)

6 (30)

5 (25)

Type of anticoagulant prescribed

 Acitrom

 Apixaban

 Dabigatran

 Rivaroxaban

 Warfarin

4 (20)

1 (5)

8 (40)

2 (10)

5 (25)

Medications per prescription (Mean+SD) 5 + 1.41

Pilot-testing and responsiveness

DISCUSSION
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