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Abstract: Thromboembolic diseases are important causes of morbidity and mortality. Oral 

anticoagulants for preventing or treating thromboembolic diseases reduce blood clotting and prevent 

fibrin deposition, thrombus development, and growth. This study aimed to investigate the educational 

needs and the rate of reaching the target INR level of individuals using warfarin for heart diseases.  The 

population of this cross-sectional study was attempted to reach the entire population by not choosing a 

sample due to heart diseases between August –September 2019 in the cardiology outpatient clinic of a 

public hospital operating in Istanbul. However, due to the voluntary basis and incorrect registration of 

the questionnaires, 157 participants formed the sample. Data were analyzed using the SPSS 25.0 

program. 75.1% of the individuals stated that they were informed about the use of warfarin, and 66.8% 

of those who received the information stated that they received the information from their physician. In 

addition, 75.7% stated that they took warfarin regularly, 81.7% had regular INR control, 52.1% knew 

the target INR value, 68.9% knew the complications. It was found to be 47.6. A statistically significant 

difference was found between individuals who reached the target INR level and those who did not, 

according to their information acquisition status (p <0.05). The low rate of individuals reaching the 

target INR level draws attention. For this reason, it is thought that the knowledge level of patients who 

are starting treatment with warfarin should be increased, and new generation oral anticoagulant drugs 

can be used as an anticoagulant treatment instead of warfarin in patients whose target INR cannot be 

achieved despite sufficient training. 
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1. Introduction 

Thromboembolic diseases cause significant morbidity and mortality. Oral 

anticoagulants for preventing or treating thromboembolic diseases reduce fibrin accumulation, 

thrombus development, and growth by reducing blood clotting. The drugs in this group disrupt 

the synthesis of factors II, VII, IX, X synthesized in the liver [1-3]. Warfarin is the most used 

drug because it has the best bioavailability and least serious side effects among oral 

anticoagulants [3]. Warfarin is widely used for the prevention and treatment of deep vein 

thrombosis (DVT), pulmonary embolism, prophylaxis of thromboembolic events after acute 

coronary events, rheumatic heart valve diseases, mechanical heart valve prosthesis surgery, 

atrial fibrillation (AF), and ischemic cerebrovascular diseases [3-6]. Long-term use of warfarin 

is essential for life [7]. Especially in patients with AF, long-term [8] and life-long anti-clotting 

is mandatory to prevent thromboembolic complications in patients with mechanical heart 

https://nanobioletters.com/
https://nanobioletters.com/
https://doi.org/10.33263/LIANBS114.42944301
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-9017-4105
https://orcid.org/0000-0001-7070-9523
https://orcid.org/0000-0003-0965-1443


https://doi.org/10.33263/LIANBS114.42944301  

 https://nanobioletters.com/ 4295 

valves [9] Despite its vital importance and its widespread use, the narrow therapeutic range of 

warfarin and the effect of individual differences due to food, medicine, genetic factor, and age 

require follow-up of patients under treatment. International normalization rate (INR) is used 

for warfarin's safe and effective use [10-12]. Target INR value; It is recommended to keep 

between 2.5-3.5 in patients with the mechanical prosthetic mitral valve, 2.0-3.0 in patients with 

the mechanical prosthetic aortic valve, 2.0-3.0 in patients with atrial fibrillation (AF), 

pulmonary embolism, and deep vein thrombosis [10]. Patients using warfarin often encounter 

bleeding and embolism because the INR level is outside the target range during treatment. 

Lack of knowledge about anticoagulant therapy [3, 13] and insufficient knowledge on 

drug-drug interactions and drug-food interactions [3]. The need to go to the hospital for blood 

tests, diet and activity restrictions, and the possibility of bleeding [14] can negatively affect 

achieving the target INR value. A study found that the knowledge level of education was 

emphasized in the use of warfarin and that the level of the pre-education level was significantly 

increased after the education. This result emphasizes that with increasing education, Warfarin-

related complications will decrease, and accordingly, the cost will decrease [15]. As healthcare 

professional who spends the most time with the patient, nurses should use their knowledge and 

skills to advise and inform their patients at every stage of treatment. To achieve this, evaluating 

patients' knowledge and perceptions of treatment is a priority. This assessment should include 

many factors related to the disease and treatment process, and the expectations and needs of 

patients should be determined by the nurse. The nurses should handle the identified problems 

systematically, and the solution steps should be reviewed with the patient. The long-term 

treatment of the patients using warfarin, its effectiveness, dependence on many factors, and the 

seriousness of complications that may develop are issues that should be especially emphasized 

in nursing services. To guide the application of nurse counseling both individually and as a 

group, it was aimed to evaluate the knowledge and perceptions of treatment and educational 

needs of patients using warfarin to evaluate the relationship between this requirement and the 

rate of reaching the target INR level. It is thought that determining the training needs will 

contribute to the effective implementation of the treatment and prevention of complications by 

conducting patient education. For the research, answers were sought for two research 

questions: What information should individuals using warfarin know while using the drug 

(knowing the reason for using warfarin, knowing the dose of warfarin, following the INR value, 

knowing the INR value range…)? What is the effect of warfarin users' individual and drug use 

knowledge on the target INR value? 

2. Materials and Methods 

2.1. Design.  

This descriptive and cross-sectional study aimed to investigate the relationship between 

the educational needs of individuals using warfarin due to heart disease and the rate of reaching 

the target INR level. 

2.2. Participants and settings. 

The research used warfarin in the cardiology outpatient clinic of a public hospital 

operating in Istanbul, between August and September 2019, because of heart diseases and 213 

patients who underwent INR follow-up. The entire universe was asked to be reached by not 
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choosing the sample. However, 157 participants formed the sample due to voluntary and 

incorrect questionnaires recording. 

2.3. Data collection tools.  

The data were collected by face-to-face interviews with individual questionnaires 

prepared by researchers [10, 13, 16]. The questionnaire includes 11 questions regarding age, 

gender, educational status, presence of chronic disease, 5 questions evaluating the drugs used 

continuously, Warfarin use cases, and INR values. After the pilot study with 30 people to 

determine the comprehensibility of the survey questions, the number of questions in the survey 

and some questions that were difficult to understand were changed; A new questionnaire was 

created in line with the answers given by the individuals participating in the pilot study. 

The data was collected during a face-to-face interview through a questionnaire form 

containing questions about target INR rates using warfarin with participants who agreed to 

participate in the research followed by INR in the cardiology outpatient clinic of the cardiology 

outpatient clinic public hospital where the research was conducted. Data collection took 

approximately 10-15 minutes for each participant. The dose of the drug was determined by the 

International Normalized Ratio [10, 17] by the polyclinic physicians, and the participants were 

monitored according to the indications of warfarin use and the target INR level. This 

information was recorded in the patient follow-up file. The drug dose was adjusted by 

calculating the rate of reaching the target INR level of the patients followed in these records. 

The preliminary application of the study was carried out with 15 individuals who applied to 

the cardiology outpatient clinic on January 4, 2019. As a result of the pre-application, the data 

of the individuals participating in the pre-application were included in the study without 

changing the data collection form. 

2.4. Ethical aspect of the research.  

In this study, a work permit was obtained from a foundation university Ethics 

Committee and hospital management (Ethics approval no: 2019/07). The purpose of the study 

was explained to the patients who participated in the study. After it was stated that the 

participation was voluntary, the written and verbal consent of those willing to participate in the 

study was obtained. 

2.5. Limitations of the study.  

The main limitations of this study were that the sample did not represent all patients 

using warfarin but only followed up in the outpatient clinic of a public hospital operating in the 

province of Istanbul. Additionally, the design type of the study was cross-sectional. This study 

was conducted following the Declaration of Helsinki Principles. 

2.6. Data analysis. 

The data were analyzed using SPSS 25.0 program. Categorical variables were 

calculated as numbers or percentages, and continuous variables were calculated as mean ± 

standard deviation. The Chi-square test was used to compare categorical variables. In 

comparing the continuous variables, the compatibility of the parameters with the normal 

distribution was first evaluated with the Kolmogorov-Smirnov test. Wan Whitney U test was 
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used to compare the data that did not fit the normal distribution. A P-value below 0.05 was 

considered statistically significant. 

3. Results and Discussion 

When the distribution of the descriptive characteristics of the individuals included in 

the study was examined (Table 1), the average age of the participants was 61 ± 13, 59.87% 

were women, 42.67% were in the age range of 60 and over, and 29.93% were in primary 

education. It was determined to be a graduate. Oral anticoagulant drugs have vital risks due to 

their side effects. For this reason, the patient and his or her family should be informed during 

the treatment, and the patient should be followed up with. The literature states that women who 

use oral anticoagulants and older people need to be treated more carefully in terms of adjusting 

the dosage and frequency of complications. Elderly individuals have more problems with 

forgetting and understanding, depending on their age, affecting adherence to treatment [3]. One 

study states that patients aged 80 and over are at risk compared to all patients receiving an 

inadequate education. Oral clot prevention prevents drug complications [18]. In women, an 

overdose of anticoagulants can cause heavy menstrual bleeding. Therefore, it is much more 

important to identify the educational deficiencies of these groups regarding the use of warfarin 

[3]. 

The study determined that 61.78% of individuals had another chronic disease, and 

63.69% had medication that they used continuously (Table 1). It is stated in the literature that 

additional diseases and drug interactions effect (increase/decrease the effect) warfarin dose [13, 

19, 20]. Qurkie et al. (2007), in their work, stated that drug interactions are a major factor 

(43%) in the development of hemorrhage, which is the most serious complication of warfarin 

[21]. It has been determined that 73.7 of them are constantly using other drugs in addition to 

warfarin [13, 22]. According to these results, it is thought that informing individuals and their 

families about the existing diseases and warfarin-drug interaction and raising awareness about 

the combined use of drugs will contribute to the safe maintenance of Warfarin treatment. 

Table 1. Distribution of Descriptive Characteristics of Individuals Using Warfarin (N=157). 

Features Number % 

Age 

Mean age: 61 ± 13   

<50 year 37 23.56 

50-59 53 33,75 

60 and above 67 42.67 

Gender 
Female 63 40.12 

Male 94 59.87 

Education 

Not literate 22 14.01 

Primary education     47 29.93 

Middle school 42 26.75 

High school 27 17.19 

High education 19 12.10 

The presence of another chronic disease 
Yes 97 61.78 

No 60 38.21 

Continuously usede medicines 
Yes 100 63.69 

No 57 36.30 

Medical diagnosis 

Atrial fibrillation 54 34.39 

Heart valve disease 46 29.29 

Deep vein thrombosis 14 8,91 

Pulmonary embolism 27 17.19 

Mechanical prosthetic heart valve 16 10.19 

Total 157 100 
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When the distribution of information that participants should know while using 

warfarin was examined, 70.71% knew the reason for using warfarin, 87.89% did not carry an 

identity or document regarding the use of warfarin 61.8% of the patients were 5 years or less. 

It was determined that 32.84% used this drug for some time, and they knew the dose of 

warfarin. When asked to be informed about warfarin, 74.52% were informed,66.8% received 

this information from their physician, 75.79% used warfarin regularly, 81.52% had regular INR 

control, and 52.22% determined the target INR value, and 43.94% knew the complications. 

When the level of knowledge about warfarin-food interaction is questioned, 69.42% of them 

do not know, 64.33% of them do not know about the situations and emergencies that should be 

considered during their daily life activities, and 40.76% of them should report to physicians 

and nurses (Table 1). It was determined that he did not know the necessary conditions. In their 

study conducted by Köksal and Avşar (2015), it was determined that more than half of the 

patients did not know the dose of oral anticoagulants (OAC) [3]. In the study conducted by 

Mercan and Enç (2011), it was found that 81.6% of the patients did not know the dose of 

warfarin, an oral anticoagulant [13]. 

According to the diagnoses of the individuals included in the study, it was determined 

that the rate of reaching the target INR value was 47.7%, and the patients who were diagnosed 

with atrial fibrillation with a maximum of 38.6% reached the target INR rate (Table 2). 

Table 2. The Status of Reaching the Target INR Rate According to the Causes of Warfarin Treatment. 

Indication      (n) Reaching the target INR     n (%) 

Atrial fibrillation (54) 29 (38.6) 

Heart valve disease (46) 23 (30.6) 

Deep vein thrombosis  (14) 3 (4) 

Pulmonary embolism (27) 14 (18.6) 

Mechanical prosthetic heart valve (16) 6 (8) 

Total (157) 75 (47.7) 

 

According to the level of education, knowing the reason for warfarin use, knowing the 

warfarin dose that should be used, informing about warfarin, and knowing the complications 

in the analyzes performed to determine whether there is a significant difference between the 

patient group who reached the target INR level and the group that did not reach, and the 

information status regarding the use of warfarin, there was a difference. According to the level 

of education, it was determined that the difference was due to primary school graduates who 

could not reach the target INR level, the difference was due to those who knew the cause of 

warfarin use and that the rate of those who knew the reason was higher than the target INR 

value. It was determined that those who knew the warfarin dose, those who received 

information about warfarin, and those who knew the complications had a high rate of achieving 

the target INR, which was the reason for the significant difference. 

Table 3. Comparison of the parameters examined according to reaching the target INR level. 

Variable 

 

 

Mean ± SD / 

n  (%) 

Reaching the Target 

INR Value (n=75) 

Mean± SD / 

n  (%) 

Doesn’t Reach 

Target INR Value 

(n=82) 

Mean± SD / n  (%) 

P X²/U 

Mean age 

<50 years old 

50-59 
60 and over 

61 ± 13 

37 

53 
67 

62.2 ± 6.1 

21(42) 

27(24) 
27(24) 

61.7 ± 5.6 

16(46) 

26(14) 
40(36) 

0.895* 0.122 

Gender  
Female (%)  

Male (%) 

 
63 

94 

 
27 (54) 

48(46) 

 
36 (24) 

46 (76) 

0.574 0.250 

Education      0.015 4.028 
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Variable 

 

 

Mean ± SD / 

n  (%) 

Reaching the Target 

INR Value (n=75) 

Mean± SD / 

n  (%) 

Doesn’t Reach 

Target INR Value 

(n=82) 

Mean± SD / n  (%) 

P X²/U 

Not literate 

Primary education 

Midlle school 

High school 
High education 

22 

47 

42 

27 
19 

8 (36) 

12 (32) 

19(8) 

22(10) 
14(14) 

14(36) 

35 (36) 

23(8) 

5(12) 
5(16) 

Knowing warfarin using cause 
Knows 

Doesn’t know 

 
111 

46 

 
70 

5 

 
41 

41 

0.028 3.167 

Warfarin using time 

5 years and under 

6-10 years 

11 years and over 

 

97 

24 

36 

 

35 (20) 

17(80) 

23 

 

86 (22) 

7(78) 

13 

0.848 1.012 

Knowing the warfarin dose 

Knows 
Doesn’t know 

 

50 
107 

 

47 (74) 
28 (26) 

 

3 (78) 
79(22) 

0.012 4.132 

Information about warfarin 

Yes 

No 

 
 

117 

40 

 
 

67 

8 

 
 

50 

32 

0.032 4.574 

Regular use of warfarin 

Yes 

No 

 

119 

38 

 

62 

13 

 

57 

25 

0.006 -3.097 

Regular INR checking 
Yes 

No 

 

 
128 

29 

 

 
64 

11 

 
64 

18 

0.285 0.432 

Knowing the target INR value 

Yes 

No 

 

82 

75 

59 

16 

 

23 

59 

 

0.017 -2.003 

Knowing the complications 

Yes 
No 

 

69 
108 

 

54 
21 

 

15 
87 

0.016 5.417 

 

In the study, it was determined that most of the patients had laboratory tests related to 

OACs regularly. In the study of Gras-Champel et al. [23], it was determined that the patients 

comply with regular INR controls despite the low level of knowledge. In the study carried out 

by In the study conducted by Demirel et al. (2018), they found that almost all of the individuals 

(98.3%) followed the INR value, and the majority (74.2%) knew what values the INR value 

should be between. Again, in this study, the duration of drug use was between 34-55 years, and 

While the highest rate was 6-12 months in the 65-year-old group (43.3%, 31.8%), it was 

determined that it was 37 months-60 months in the 55-64 age group (28.6%) [16]. In the study 

conducted by Mercan and Enç (2011), when patients were asked whether they carry an 

identity/document related to warfarin use; It is stated that 78.1% do not carry [13]. In addition, 

it was emphasized in this study that individuals have insufficient information about the side 

effects of warfarin, and therefore, do not report to the physician or nurse by ignoring 

emergencies. The interaction of oral anticoagulant drugs with nutrients is an issue that 

individuals should carefully consider [3]. Eating high-vitamin foods (broccoli, cabbage, 

mayonnaise, etc.) taken by nutrition may affect the metabolism of OAK [3, 24]. Nutrition with 

a diet rich in vitamin K causes a low anticoagulant effect. The intake of phylloquinone, known 

as vitamin K1, in the diet of 1-10 mg/day changes the effect of oral anticoagulants and causes 

fluctuations in INR value. Studies have indicated that they do not know the food interaction 

with warfarin at high rates [3, 13, 16]. A study found that very few of the patients who received 

training on warfarin use were informed by nurses [3]. Individuals who use warfarin also need 

to pay attention while performing their daily activities. They should use shaving machines 
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instead of razors, avoid activities that can cause injury, and contact the health institution when 

they see bruises in large cuts or on the body. Individuals need to know about these issues to 

prevent serious complications [25]. Although it is determined that the literature supports the 

results obtained in this research, it is thought that determining the training deficiencies related 

to warfarin use of patients is of great importance. Nurses who have a key role in this training 

should be more active. 

4. Conclusions 

This study showed that most individuals received training from the physician on 

warfarin treatment and followed the INR value. Most of them knew the INR value range, but 

most were in the uncontrolled patient group according to the effective INR value. The analysis 

determined the level of participant education, the reason for using warfarin, knowledge of 

Warfarin dosage, general knowledge about warfarin, and knowledge of Warfarin 

complications. According to the level of education, it was determined that the difference was 

due to primary school graduates who could not reach the target INR level. The difference was 

caused by those who knew the reason for using warfarin, and that the rate of those who knew 

the reason was higher than the target INR value. It was determined that those who knew the 

warfarin dose, who received information about warfarin, and who knew the complications had 

a high rate of achieving the target INR, which was the reason for the significant difference. 

As a result, OAC medicines warfarin is a group of drugs beyond interacting with many 

drugs and foods that affect the functions of vital organs due to side effects and can cause 

irreversible problems in incomplete or incorrect administration cases. Therefore, the use of the 

drug requires care. Education programs and guidebooks specific to the needs and 

characteristics of each patient and their families are vital for the safe use of warfarin. In 

addition, it may be recommended for nurses to play a key role in increasing patient education 

for this drug and establishing special units for this purpose. 
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