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Abstract 

Background: Intravascular clotting and low viscosity of the blood are two extremes of blood pathology that can result in 

serious consequences threatening the patient’s life. Medical conditions that trigger blood clotting need to be dealt with so as 

not to end into the serious complication of this disorder. Replaced heart valve is a treatment that activates the coagulation 

pathway. Anticoagulation therapy becomes a necessity in these patients. In spite of the beneficial effect of warfarin as a blood 

anticoagulant drug, high anticoagulation may lead to bleeding and low anticoagulation may lead to thrombosis in these patients. 

Therefore, the drug must be kept under tight control because it has a narrow therapeutic range. The successful management 

policy of a patient on anticoagulation therapy is essentially a team work including the combined activities of the medical 

personnel in charge and the patient him/herself. The patient can be involved through education by implementing a structured 

educational programme for the purpose. Aim: The aim of this study was to evaluate the impact of a structured educational 

programme on the knowledge of patients with replaced heart valves on long term warfarin anticoagulation therapy. Methods: 

The study was conducted in Ahmed Gasim Cardiac Centre in Khartoum North in Sudan. The participants were patients with 

replaced heart valves on warfarin anticoagulation therapy. Six hundred patients of the hospital attendants were eligible for 

enrollment but the 240 of them were included in the study by the non-probability convenience sampling. The participants’ 

knowledge about different aspects of warfarin as an anticoagulant was assessed before and after implementation of a structured 

education programme about warfarin anticoagulation therapy. Results: The participants’ knowledge improved significantly 

after implementation of the structured educational programme about the time of warfarin dose, and what to do if a dose is 

missed. Also their knowledge improved significantly about the diet and drugs that interact with warfarin, warfarin storage at 

home, keeping an identifying card about warfarin and physician notification if the patient is undergoing surgery. Conclusion 

The structured educational programme000 had a statistically significant positive impact on the participants’ the essential 

knowledge about warfarin anticoagulation therapy. Construction and implementation of such is advised to be part and parcel of 

the anticoagulation management package with warfarin. 
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1. Introduction 

The normal blood haemeostasis is kept at a balance between 

bleeding and coagulation and any derangement can to 

disastrous consequences [1]. This balance is affected by 

factors operating in one or both of the extrinsic or intrinsic 
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clotting pathways. Heart valve replacement surgery and the 

resulting replaced heart valve activate the extrinsic pathway 

of the clotting system and anticoagulation therapy becomes a 

necessity [2]. Many blood anticoagulant drugs are used and 

warfarin one of them that remains in common use for a long 

time with an advantage of being oral administeration [3], [4]. 

Warfarin has a narrow therapeutic range and bleeding or 

thrombosis is an easily reached complication [5].
 
Therefore, 

the drug has to be under tight control and all people involved 

in management of the patient will be more beneficial if they 

have the required knowledge about the drug and its 

implications. The involvement of the patient as a stakeholder 

in his/her management is not a redundancy. The patient can 

be involved through education about the drug by 

implementing a well-designed structured educational 

programme to serve the purpose. Such an educational 

programme provides the patient with the required knowledge 

that can change his/her attitude towards the betterment of 

treatment outcome. The improved patient’s knowledge help 

control warfarin anticoagulation, reflected as absence of 

complications and within normal readings of the international 

normalized ratio (INR). The educational programme in this 

study aimed at educating the patients with replaced heart 

valves on long term warfarin anticoagulation by equipping 

them with the required knowledge that enables them to reap 

the full benefits of warfarin management. 

In this educational programme, different components of the 

knowledge domain were addressed and educated to the 

participants in a simplified understandable way. 

2. Results 

Table 1. Showing the Participants’ Response in pre and post tests about the regularity on warfarin medication 

Why you did not take your warfarin therapy regularly? 
Pre and Post test results 

Total 
Pre Post 

No body to bring the tabs to me in exact time 
Count 10 7 17 

% within pre and post 8.0% 5.6% 13.6% 

Sometimes no pharmacy near my home 
Count 34 19 53 

% within pre and post 27.2% 15.2% 42.4% 

Sometimes no money with me 
Count 43 17 60 

% within pre and post 34.4% 13.6% 48.0% 

Sometimes the exact dose not available with me 
Count 37 77 114 

% within pre and post 29.6% 61.6% 91.2% 

1,2 
Count 0 1 1 

% within pre and post 0.0% 0.8% 0.8% 

1,3 
Count 1 0 1 

% within pre and post 0.8% 0.0% 0.8% 

2,3 
Count 0 1 1 

% within pre and post 0.0% 0.8% 0.8% 

2,4 
Count 0 2 2 

% within pre and post 0.0% 1.6% 1.6% 

3,4 
Count 0 1 1 

% within pre and post 0.0% 0.8% 0.8% 

Total 
Count 125 125 250 

% within pre and post 100.0% 100.0% 200.0% 

The participants’ knowledge about the regularity on warfarin medication (Table 1) improved significantly after the implementation of the educational 

programme (P-value = 0.000). 

Table 2. Showing the Participants’ Response in pre and post tests about storage of warfarin tablets at home 

Where you keep your warfarin tabs in the home 
Pre and Post test results 

Total 
Pre Post 

In the refrigerator 
Count 19 5 24 

% within pre and post 15.2% 4.0% 19.2% 

In the room away from sun light 
Count 85 108 193 

% within pre and post 68.0% 86.4% 154.4% 

In my pocket 
Count 1 0 1 

% within pre and post 0.8% 0.0% 0.8% 

Anywhere in the home 
Count 17 12 29 

% within pre and post 13.6% 9.6% 23.2% 

1,2 
Count 1 0 1 

% within pre and post 0.8% 0.0% 0.8% 

1,3 
Count 1 0 1 

% within pre and post 0.8% 0.0% 0.8% 
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Where you keep your warfarin tabs in the home 
Pre and Post test results 

Total 
Pre Post 

2,3 
Count 1 0 1 

% within pre and post 0.8% 0.0% 0.8% 

Total 
Count 125 125 250 

% within pre and post 100.0% 100.0% 200.0% 

The participants’ knowledge about the about storage of warfarin tablets at home (Table 2) improved significantly after the implementation of the educational 

programme (P-value = 0.015). 

Table 3. Showing the Participants’ Response in pre and post tests about taking warfarin identifying card with the participant regularity. 

Do you always take your warfarin therapy card with you? 
Pre and Post test results 

Total 
Pre Post 

Always the card with me 
Count 74 116 190 

% within pre and post 59.2% 92.8% 152.0% 

No I'm not taking my card 
Count 7 1 8 

% within pre and post 5.6% 0.8% 6.4% 

Sometimes 
Count 39 8 47 

% within pre and post 31.2% 6.4% 37.6% 

I didn't have a card 
Count 5 0 5 

% within pre and post 4.0% 0.0% 4.0% 

Total 
Count 125 125 250 

% within pre and post 100.0% 100.0% 200.0% 

The participants’ knowledge about the about taking warfarin identifying card with him/her regularity (Table 3) improved significantly after the implementation 

of the educational programme (P-value = 0.000). 

Table 4. Showing the Participants’ Response in pre and post tests about the fruits and vegetables which can affect the result of INR. 

Do you know the fruits and vegetables which can affect the result of (INR?) 
Pre and Post test results 

Total 
Pre Post 

Vegetables and fruits which content Iron 
Count 21 11 32 

% within pre and post 16.8% 8.8% 25.6% 

Vegetables and fruits which content Calcium 
Count 11 11 22 

% within pre and post 8.8% 8.8% 17.6% 

Vegetables and fruits which content Potassium 
Count 6 13 19 

% within pre and post 4.8% 10.4% 15.2% 

No vegetables or fruits can affect (INR) result 
Count 15 6 21 

% within pre and post 12.0% 4.8% 16.8% 

1,2,3 
Count 72 84 156 

% within pre and post 57.6% 67.2% 124.8% 

Total 
Count 125 125 250 

% within pre and post 100.0% 100.0% 200.0% 

The participants’ knowledge about the about taking warfarin identifying card with him/her regularity (Table 4) improved significantly after the implementation 

of the educational programme (P-value = 0.033). 

Table 5. Showing the Participants’ Response in pre and post tests about missing warfarin dose. 

When you forget to take your warfarin dose during the day. What do you do? 
Pre and Post test results 

Total 
Pre Post 

I take it when I remember 
Count 52 73 125 

% within Pre and Post 41.6% 58.4% 100.0% 

I take two doses tomorrow 
Count 10 4 14 

% within Pre and Post 8.0% 3.2% 11.2% 

I take only the prescribed dose tomorrow 
Count 51 13 64 

% within Pre and Post 40.8% 10.4% 51.2% 

I contact my doctor immediately 
Count 11 6 17 

% within Pre and Post 8.8% 4.8% 13.6% 

1,4 
Count 1 29 30 

% within Pre and Post 0.8% 23.2% 24.0% 

Total 
Count 125 125 250 

% within Pre and Post 100.0% 100.0% 200.0% 

 Count    

The participants’ knowledge about missing warfarin dose (Table 4) improved significantly after the implementation of the educational programme (P-value = 

0.000). 
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Table 6. Showing the Participants’ Response in pre and post tests about informing the surgeon in case he/she is undergoing surgery 

When you do any surgery not by your treating doctor what do you tell him 
Pre & Post 

Total 
Pre Post 

I consult my treating doctor first 
Count 62 111 173 

% within Pre and Post 49.6% 88.8% 138.4% 

I inform this doctor I am using warfarin therapy 
Count 42 1 43 

% within Pre and Post 33.6% 0.8% 34.4% 

I show the doctor my warfarin therapy card 
Count 21 2 23 

% within Pre and Post 16.8% 1.6% 18.4% 

Does not inform any one 
Count 0 1 1 

% within Pre and Post 0.0% 0.8% 0.8% 

1,2 
Count 0 3 3 

% within Pre and Post 0.0% 2.4% 2.4% 

1,3 
Count 0 2 2 

% within Pre and Post 0.0% 1.6% 1.6% 

2,3 
Count 0 1 1 

% within Pre and Post 0.0% 0.8% 0.8% 

1,2,3 
Count 0 2 2 

% within Pre and Post 0.0% 1.6% 1.6% 

1,3,4 
Count 0 2 2 

% within Pre & Post 0.0% 1.6% 1.6% 

Total 
Count 125 125 250 

% within Pre and Post 100.0% 100.0% 200.0% 

The participants’ knowledge about informing the surgeon in case he/she is undergoing surgery (Table 5) improved significantly after the implementation of the 

educational programme (P-value = 0.000). 

3. Discussion 

The knowledge of the patients about taking the prescribed 

dose of warfarin on time improved statistically after 

implementation of the educational programme (p=0.000) 

(Table 1). Taking the prescribed dose of warfarin on the right 

is of paramount importance. The compliance with warfarin 

prescription enables the treating physician to undertake 

successful patients follow. Different studies recommended 

the strict adherence of the treating physicians and their 

anticoagulated patients to warfarin dose and dosing improved 

significantly the treatment outcome [6], [7]. The education 

programme made a significant positive change in the 

knowledge of the patients about the storage of warfarin at 

home (p=0.015) (Table 2). The importance of the knowledge 

about the proper storage of warfarin cannot be 

overemphasized. The drug may expire by exposure to the 

unsuitable environmental conditions regardless of its validity 

by date [8]. The knowledge of the patients about the proper 

storage conditions of warfarin tablets that ensures an 

effective drug during its labeled validity. The educational 

programme improved significantly the participants’ 

knowledge about the importance of taking the warfarin 

identifying card with them (p=0.000) (Table 3). This step is a 

caution step that caters for an expected emergency condition 

that might happen to the patient when he/she is not with a 

companion. The emergency condition might not be common 

but if it happens and the patient is comatose or cannot give 

information, the identifying card can be a life saving tool. 

The educational programme improved the participants’ 

knowledge significantly about the fruits and juices that 

interact with warfarin (p=0.033) (Table 4). There are many 

fruits and juices that interact with warfarin [9], [10]. 

Therefore, knowledge about these food items is essential in 

preventing over or under medication with warfarin which 

may put the patient at the risk of haemorrhage or thrombosis. 

The educational programme improved the participants’ 

knowledge significantly about what to do when warfarin dose 

is missed (p=0.000) (Table 5). The educational programme 

improved the knowledge of the patients significantly about 

the reasons that patients did not take their warfarin tablets 

regularly. The participants were equipped with right the 

information and obviated the reasons of non-compliance and 

what to do if a dose is missed. After execution of the 

educational programme the patients became significantly 

aware of the need to inform their treating physicians in case 

they were undergoing surgery (p=0.000) (table 6). Patients on 

warfarin undergoing surgery stop the drug in the 

perioperative period for fear of bleeding and warfarin 

medication can be resumed postoperatively. Bridging with 

short-acting anticoagulants is not necessary [11]. Regarding 

the information to be provided to the patients on warfarin 

anticoagulation is to inform the treating surgeon that the 

patient is on warfarin and the rest will be cared for by 

him/her. Different studies that bridging reported no casualties 

for patients on long term warfarin therapy that were 

undergone surgery when they received the bridging 

anticoagulation regimen [12], [13], [14]. The educational 
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programme implemented in this study made a quantum leap 

in improvement of the knowledge of the participants about 

warfarin therapy which will be reflected on their attitude 

towards warfarin anticoagulation therapy. 
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