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Abstract 
Introduction: Effective anticoagulation depends on demographic factors, patient education, drug 
knowledge and compliance. The aim of our study is to determine the factors that influence com-
pliance to warfarin in the mechanical valve patient population and its relationship with throm-
bo-embolic and bleeding events. Patients and Methods: 113 patients underwent mechanical valve 
replacement (Aortic, mitral or both) at King Abdul-Aziz University Hospital, from 2006 to 2012, 
patients divided into two groups according to warfarin compliant. Results: 113 patients reviewed 
in our study, 69 (61.1%) patients found compliant, 36 (31.9%) patients found non compliant, and 
8 (7.1%) patients missed. The mean age for all patients was 39.25 y: 76 (67.3%) ware male, 37 
(32.7%) were female. Mean age for compliant patients was 40.19 y versus 33.3 y for noncompliant 
patients with p value 0.017. Male patient less complaint than female with significant 0.01, the 
mean frequency of follow up was less (32.32 days) in compliant vs. (67.73 days) in non complaint 
patient. Conclusion: younger age, female gender, Arabic race, assistance at home, education, and 
single drug use are factors associated with patient compliant, non compliance are associated with 
higher mortality and valve related complication. 
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1. Introduction 
Patients who have undergone mechanical valve implantation require lifelong oral anticoagulation treatment to 
allow adequate valve function and prevent thromboembolism [1]. These patients require regular clinic visits in 
order to monitor their International Normalized Ratio (INR), which reflects the level of anticoagulation. Warfa-
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rin, however, is a far-cry from a perfect drug due to its narrow therapeutic index, increased risk of life-threaten- 
ing bleeding and its multitude of food and drug interactions [2]. 

Effective anticoagulation is also dependent on addressing a number of patient-related factors. These include 
demographic factors, patient education, drug knowledge and compliance [3] [4]. Drug compliance has been 
shown to play a role in inconsistent INR levels. Poor compliance has been found to be responsible for 28% of 
INR levels above 6 [5]. Another study showed that 36% of out-of-range INR readings were secondary to non-
compliance [6]. 

Certain demographic and social factors can play a role in adherence to anticoagulation in different diseases. 
These tend to be younger patients, patients with non-ischemic etiology, and patients did not know why they are 
taking anticoagulation [7] [8]. The aim of our study is to determine the factors that influence compliance to 
warfarin in the mechanical valve patient population and its relationship with thrombo-embolic and bleeding 
events. 

2. Patients and Methods 
One hundred thirteen patients underwent mechanical valve replacement (Aortic, mitral or both) at King Abdul- 
Aziz University Hospital, Jeddah, KSA, Cardiac Surgery department from 2006 to 2012. All patient data was re- 
trospectively collected and reviewed through our data system and telephone contact with patients. Only patients 
with isolated mechanical valve replacement were included in this study. Patients who underwent bioprosthetic 
valves were excluded from our study. Patient considers compliant if he regularly following not maximum to 6 
week, and taking the correct dose at correct interval. 
Data Collection and Statistical Analysis 

Data collected through patient interview during clinic visits and through INR test interval monitoring and le-
vels. Patient interview included questions about prior use of warfarin, number of medications, employment sta-
tus, graduation level, marital status, transportation method, bleeding and Thromboembolism events. 

3. Results 
One hundred thirteen patients reviewed in our study, sixty nine (61.1%) patients found compliant, thirty six 
(31.9%) patients found non compliant, and eight (7.1%) patients missed. The mean age for all patients was 39.3 
years, seventy six (67.3%) ware male, thirty seven (32.7%) were female, the duration of follow up range from 3 
to 81 months with mean of 56.8 months, aortic valve used in thirty three (29.2%) patients, mitral valve used in 
fifty three (46.9%) patients, both valve are used in twenty seven (23.9%) patients, Table 1.  

Compliant patients were older age, mean age 40.19 years versus 33.3 years for noncompliant patients with p 
value 0.017. Male patients less complaint than female with significant P value 0.01, Arabic race is more com-
plaint than African and Asian races with significance p value 0.003, the mean frequency of follow up was less 
32.32 days in compliant vs. 67.73 days in non complaint patient, the mean warfarin dose was 3.29 mg in com-
pliant, vs. 4.05 mg in non compliant patients. No significant effect of marital status or employment status on 
complaint with p value 0.14., 0.83 respectively, there are significant effect of home assistance, single drug use, 
education level on complaint with P value 0.049, 0.024, 0.037 respectively, Table 2. 

During follow up period there are two (3%) deaths in compliant group, all due to unrelated valve problems, in 
non compliant group there are two (5.7%) deaths due to valve related complications, three (8.3%) deaths due to 
other valve problems. Two (3%) patients had bleeding complication (epistaxis, haematemsis), one (1.5%) pa-
tient had valvular thrombosis in complaint group. In non complaint group there are seven (19.4%) patients had 
bleeding complications, and three (8.3%) patients had thrombo-embolic valve event, Table 3. 

4. Discussion 
Previous studies showed that patient compliance is crucial in adequate anticoagulation therapy [3] [4]. The co-
hort study of Waterman et al. showed that 23% of all international normalized ratio (INR) values for the antico- 
agulant warfarin were outside the target range. Thirty-six percent of these values could be explained by changes 
in the patient’s eating behavior, misunderstanding of the drug dose, skipping a dose, missing consultations in an 
outpatient clinic, excessive consumption of alcohol, or failure to obtain timely and correct prescriptions [4]. 

In our study we found that female gender are more compliant than males, this may be due to that females tend 
to be careful than males, also older patient tend to be compliant than younger, this goes with results of Arnsten  
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Table 1. Demographic data for all patients.                                                             

 n (113) 

Age (9 - 66) 39.3 ± 14.62 

Gender 
Male 

Female 

 
76 (67.3%) 
37 (32.7%) 

Race 
Arabic 
African 
Asian 

 
72 (63.7%) 
13 (11.5%) 
28 (24.8%) 

Compliant 
Compliant 

Non compliant 
Missed 

 
69 (61.1%) 
36 (31.9%) 

8 (7.1%) 

Duration of therapy/month (3 - 81) 56.8 ± 19.31 

Valve Location 
Aortic 
Mitral 
Both 

 
33 (29.2%) 
53 (46.9%) 
27 (23.9%) 

Valve model 
St. Jude 

ATS 

 
53 (46.9%) 
60 (53.1%) 

 
Table 2. Factors affecting compliant.                                                                  

 Compliant 
(n = 69) 

Noncompliant 
(n = 36) p-value 

Age 40.19 ± 13.8 33.36 ± 13.71 0.017 

Gender 
Male 

Female 

 
41 (59.4%) 
28 (40.6%) 

 
30 (83.3%) 
6 (16.7%) 

 
0.01 

Race 
Arabic 
African 
Asian 

 
52 (75.4%) 
3 (4.4%) 

14 (20.2%) 

 
14 (38.9%) 

9 (25%) 
13 (36.1%) 

 
 

0.003 

Frequency of follow-up/days (23 - 42) 32.32 ± 4.21 (17 - 273) 67.73 ± 38.61 < 0.001 

Warfarin dose 3.29 ± 1.45 4.05 ± 1.19 0.008 

Mean INR 2.28 ± 0.61 2.18 ± 0.65 0.43 

Marital status 
Single 

Married 

 
12 
57 

 
11 
25 

 
0.14 

Assistance at home 
Yes 
No 

 
51 
18 

 
19 
17 

 
 

0.049 
Employment 

Employed 
Unemployed 

 
41 
18 

 
20 
16 

 
0.83 

Number of drugs 
Single 

Multiple 

 
45 
24 

 
21 
36 

 
0.024 

Education Level 
Educated 

Uneducated 

 
46 
32 

 
16 
20 

 
 

0.037 
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Table 3. Mortality and complications.                                                                  

Complications Compliant (n = 69) Non-compliant (n = 36) p-value 

Status: 
Living 

Death due to valve 
Death due to other 

 
67 (97%) 
0 (0%) 
2 (3%) 

 
31 (86%) 
2 (5.7%) 
3 (8.3%) 

 
0.051 

Complications 
Bleeding 

Thrombo-Embolism 

 
2 (3%) 

1 (1.5%) 

 
7 (19.4%) 
3 (8.3%) 

 
0.003 

 
and colleague, they noticed that male gender and younger age patient were frequently not compliant to warfarin, 
[8], also we observed that Arabic race were compliant than others, this may due to better understanding of Arabic 
languish and languish barrier in others. Non compliant group take higher dose of warfarin to achieve target INR 
than compliant group. Married patients tend to be more compliant than single, but without significant difference, 
because those married patients may have some assistant at home, but in real assistance at home from other fam-
ily members those patients had significantly higher compliance. 

In our study, we observed two of most important factors in patient compliant; single drug use and education 
level, patient only take warfarin was higher complaint to dose adjusting and follow up, also patient educated in 
more compliant to warfarin than non educated patient with significantly statistical difference. This result in the 
same line with Platt A. and collegues, they concluded that: Poor adherence to warfarin is common and risk fac-
tors are related to education level, employment status [9]. We observed higher mortality and valve related com-
plication in non compliant group, also bleeding complications in higher in those groups with significant differ-
ence, most of reviewed studies showed unstable INR is major factor in valve thrombosis and bleeding complica-
tion [10]. 

5. Conclusion 
We concluded that younger age, female gender, Arabic race, assistance at home, education, and single drug use 
are factors associated with patient compliant. Non compliance is associated with higher mortality and valve re-
lated complication. 
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