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Summary Background. The mechanical valves that are commonly used in replacement surgery pose risks of thromboembolic events.
Thus, anticoagulation after surgery is essential. Warfarin is a widely used anticoagulant with a narrow therapeutic index and major side
effects. This study aimed to assess the warfarin knowledge of patients with mechanical mitral valves and its effect on adherence and
complications.
Objectives. This study aimed to assess the warfarin knowledge of patients with mechanical mitral valves and its effect on adherence
and complications.
Material and methods. This cross-sectional study was conducted on a group of 168 patients, with a mean age of 61.76 ± 9.35 years,
predominantly consisting of females. The patients were visited at their homes and interviewed directly using a self-developed questionnaire that assessed the profile and knowledge of the patients on warfarin anticoagulation and relevant side effects.
Results. The results demonstrated a poor level of knowledge among the patients, although they received medical information. The
statistical analyses revealed a significant association between the medical knowledge provided and increased international normalised
ratio (INR) knowledge and adherence to prescriptions and follow-ups. The rates of complications were found to be significantly higher
in patients who did not have knowledge about INR and who did not adhere to follow-up visits.
Conclusions. We identified a critical gap in the knowledge of patients about warfarin therapy. The significant association between the
lower rates of complications and medical knowledge is promising. We suggest that the current study be extended onto larger and more
focused research to develop standardised tools to educate patients on anticoagulation.
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Background
Valvular heart disease is a growing clinical problem associated with high morbidity and mortality in the elderly population [1]. The preferred treatment modality is the replacement of
the impaired valve with a prosthesis. Surgery can be performed
using a biological or mechanical valve. Although mechanical
valves have longer durability, their risk of thrombogenicity is
higher than that of biological valves [2]. Therefore, lifelong anticoagulation with vitamin K antagonists has been the standard
for medical care after mechanical valve replacement surgery
[3]. Warfarin is a widely used vitamin K antagonist, with a narrow therapeutic index, extensive dosage variability and major
side effects. Whereas dosage insufficiency restricts its action on
thromboprophylaxis, overdosage can lead to life-threatening
bleeding [4]. The interactions of warfarin with certain foods,
drugs and supplements can cause improper dosage [5]. Thus,
the education and close monitoring of patients using warfarin
are of utmost importance. The standard procedure for evaluating anticoagulation measures the international normalised
ratio (INR) [6]. The European Society of Cardiology endorsed
self-monitoring by measuring the INR of patients who had been
sufficiently educated and could be controlled for procedural
quality [2]. Recently, patient education and adherence to warfarin therapy have been addressed in a guideline by the American

Society of Hematology. An evidence-based approach and patient education are required to recognise anticoagulant risks [7].
Medical literature has extensively assessed the adherence,
satisfaction and quality of life of patients under warfarin anticoagulation [3, 8, 9]. Adherence to a drug is the degree of a person’s behaviour that matches the recommendations of the physician, i.e. using the medications as prescribed, modifying his/
/her diet and changing his/her lifestyle. The safety of patients
using warfarin is as vital as therapeutic success, which is highly
dependent on the adherence and proper education of patients.
In addition to the drug regimen, INR monitoring, dietary factors
containing vitamin K and timely recognition of relevant complication signs should be included in the adherence assessment
of warfarin anticoagulation therapy [10]. The rate of complications has been shown to decrease with the better control of
anticoagulation linked to the knowledge of the patient [9, 11].
A comprehendible tone in communication must be used for the
delivery of medical information for its effective application to
therapy [12]. To minimize complications, patients who had valve
replacement surgery should be encouraged and further educated about doing their own self-assessment. Therapy quality
and patient satisfaction can be improved by identifying and addressing informative deficiencies. Thus, the present knowledge
of patients should be evaluated as a first step in improving the
quality of anticoagulation therapy and patient care [13].
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This study assessed the knowledge profiles of patients
under warfarin anticoagulation for mechanical mitral valve replacement surgery and evaluated the relationship between
knowledge and anticoagulation-related complications.

(SPSS Inc., Chicago, IL, USA). A p-value less than 0.05 was considered significant.

Material and methods

The study was conducted on 89 female (53%) and 79 male
(47%) patients 18–83 years of age, with a mean value of 61.76
± 9.35 years. Three-quarters of the patients (n = 126) attended
elementary school, and the remaining had secondary (n = 28,
16.7%) or higher education (n = 14, 8%).
The date of surgery marked the onset of warfarin anticoagulation, and the results showed that the majority of the patients (n = 41) had undergone therapy for one year. The longest
duration was five years (n = 14), followed by two-, three- and
four-year durations in 35, 33 and 31 patients, respectively. The
remaining 13 patients had been on anticoagulation for the last
six months.
A  total of 153 (91.9%) participants confirmed receiving
medical information. Only 6 of the patients (3.6%) responded
correctly to the type of surgery they had, and 168 patients
(96.4%) were unaware of the fact that they had a mechanical
mitral valve replacement.
Among the participants requested to show warfarin among
other prescriptions, only 25 patients (14.9%) were unable to do
so, and the majority (n = 143, 85.1%) recognised warfarin. 110
patients (65.5%) knew the rationale for using warfarin, and the
others (n = 58, 34.5%) did not.
The majority of patients (n = 117, 69.6%) knew the risks of
incorrect warfarin dosage. Fifty-eight patients (34.1%) adhered
to the warfarin dosages as prescribed, and 88 (51.8%) patients
took random doses outside of the prescription. The remaining
24 patients (14.1%) admitted to using warfarin irregularly.
The majority of patients (n = 145, 86.3%) adhered to follow-up visits. A total of 134 (79.8%) did not have INR knowledge.
The majority (n = 156, 92.9%) were unaware of the interactions
between warfarin and food. Among the 21 patients (12.5%)
who stopped taking warfarin, 9 (5%) did so following their doctor’s recommendations.
The final section of the interview asked about warfarin-related complications, and the results revealed that 151 patients
(89.9%) did not have any complications. The leading types of
complications were haemorrhagic cerebrovascular events (n
= 5, 3%) and gastrointestinal bleeding (n = 5, 3%). Gingival bleeding, menorrhagia and haematuria were present in 6 patients
(2 for each complication). Though not related to trauma, 1 patient experienced easy bruising. 10 patients who experienced
some type of complication went to see a physician, and 4 patients stopped taking warfarin on their own. The remaining 3
patients did not take any action concerning their complications.
The statistical analyses revealed no relationship between
complications and the medical information received by the patient (p = 0.464). No relationship was found between complications and knowledge on the type of surgery (p = 0.522).
A statistically significant decrease in the frequency of complications was found in patients who were informed about the
rationale of warfarin use (p = 0.028). The rate of complications
in patients who adhered to follow-up visits was statistically lower than that of patients who did not adhere (p = 0.003). A significantly higher rate of complications was found in patients who
stopped using warfarin without their doctor’s recommendations (p = 0.001). Table 1 presents the rates of complications
regarding warfarin anticoagulation therapy.
The statistical analysis revealed that patients who received
medical information were aware of the rationale for warfarin
use (p = 0.001), the risks of incorrect dosage (p = 0.028), the
significance of follow-up visits (p = 0.001) and the rationale of
INR (p = 0.028) (Table 2).

We established the patient group in this descriptive and
cross-sectional study by scanning the archives of all city hospitals
as well as our outpatient clinics to include the maximum number
of cases (those at least 18 years old, had mechanical mitral valve
replacement surgery and were under warfarin anticoagulation).
Patients were excluded from the study if their medical notes
showed anticoagulant therapy with non-warfarin drugs or indications other than mechanical mitral valve replacement.
Out of the initially identified 226 patients who met the
study criteria, 170 patients who were contacted by phone or
home visit gave their informed consent to participate in the
study. Either the patient or a first-degree relative who knew
about the surgery was directly interviewed face-to-face at their
homes. Two patients were lost during the study, and their data
was excluded from the results. The institutional ethics committee approval was obtained before the start of the study.

Study method
As the previously published questionnaires in studies similar to ours were not applicable to the current study design, and
partly due to the language barriers of the participants, a self-developed questionnaire was used in the assessment. The respondents’ answers to the verbally directed questions were immediately recorded. When the need arose or when a request was
made to repeat the question(s), more comprehendible explanations were provided to the participants. When the response
given to a particular question did not correspond to the record
on the medical file, the latter information gathered directly from
the participant during the study was included in the study data.
The questionnaire consisted of four sections comprising
mostly of dichotomous response (yes/no) questions. Data on
demographics, such as age, gender and education, was collected
in the first section. The second and third sections provided data
on the surgery and warfarin anticoagulation as follows: the date
of operation, medical history, indication of surgery, the medical
features of perioperative period, rationale of warfarin use, adherence to prescription (dose and timing) and follow-up visits,
levels of INR, food interactions of warfarin, warfarin recognition
among other prescriptions, regularity of warfarin use, risks associated with incorrect dosage and any cessation of warfarin
use (either by physicians’ recommendation or self-decision).
The final section was developed for warfarin-related complications, such as post-op stroke and bleeding (gingival, gastric,
blood in urine, meno/metrorrhagia and easy bruising). The participants were also questioned about their attitudes when complications occurred.

Statistical analysis
The descriptive statistics for the continuous variables were
presented as the mean ± standard deviation, and median and
minimum–maximum values were provided when required. The
categorical variables were presented as the number and percentage and compared using the chi-square or Fisher’s exact
test. The statistical analyses were performed using SPSS 17.0

Results
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Table 1. Rates of complications regarding warfarin anticoagulation therapy (mean ± SD)
Complications
Absent

Present

n (%)

n (%)

Recognition of warfarin
no
yes

23 (15.2)
128 (84.8)

2 (11.8)
15 (88.2)

Rationale for warfarin use
no
yes

48 (31.8)
103 (68.2)

10 (58.8)
7 (41.2)

Knowledge of the risks of
incorrect warfarin dosage
no
yes

48 (31.8)
103 (68.2)

3 (17.6)
14 (82.4)

Adherence to prescription
adhered as recommended 49 (32.5)
non-adherence, took
random doses outside of
the prescription
83 (55.0)

p

0.520

0.028*

0.179

9 (52.9)
0.131

16 (10.6)
135 (89.4)

7 (41.2)
10 (58.8)

0.003*

Knowledge of INR
no
yes

119 (78.8)
32 (21.2)

15 (88.2)
2 (11.8)

0.287

Knowledge of interactions of
warfarin with foods
no
yes

139 (92.1)
12 (7.9)

17 (100.0)
0 (0.0)
0.265

Stopped using warfarin
no
135 (89.4)
yes, doctor’s recommendation
5 (3.3)
yes
11 (7.3)

3 (17.6)
4 (23.5)
10 (58.8)

0.001*

*A p-value < 0.05 is statistically significant.

Table 2. Association of medical information and anticoagulation
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Medical information
provided

p

No

Yes

Recognition of warfarin
no
yes

0 (0.0)
15 (100.0)

25 (16.3)
128 (83.7) 0.079

Rationale for warfarin use
no
yes

15 (100.0)
0 (0.0)

43 (28.1)
110 (71.9) 0.001*

Knowledge of risks of incorrect warfarin dosage
no
yes

1 (6.7)
14 (93.3)

50 (32.7)
103 (67.3) 0.028*

Adherence to prescription
adhered as recommended 13 (86.7)
non-adherence, took
random doses outside of
the prescription
0 (0.0)
irregular use
2 (13.3)

45 (29.4)
88 (57.5)
20 (13.1)

15 (100.0)
0 (0.0)

Stopped using warfarin
no
12 (80.0)
yes, doctor’s recommendation
0 (0.0)
yes
3 (20.0)

141 (92.2)
12 (7.8)
0.313
126 (82.4)
9 (5.9)
18 (11.8)

0.442

*A p-value < 0.05 is statistically significant.

5 (29.4)

Adherence to follow-up visits
no
yes

Knowledge of interactions of
warfarin with foods
no
yes

0.001*

Adherence to follow-up visits
no
yes

12 (80.0)
3 (20.0)

11 (7.2)
142 (92.8) 0.001*

Knowledge of INR
no
yes

15 (100.0)
0 (0.0)

119 (77.8)
34 (22.2) 0.028*

Discussion
This study was undertaken to obtain the current understanding of the knowledge profile of patients who were on
warfarin anticoagulation therapy due to mechanical mitral
valve replacement surgery and to evaluate the consequences
of patients’ knowledge about anticoagulation therapy. The success and safety of anticoagulation therapy are directly affected
by the anticoagulant, the dosage, the physician’s experience,
compliance and adherence, close monitoring, follow-up visits
and the education provided to the patient. Among these factors, patient education is considered a key factor for safe and
optimal anticoagulation therapy [8, 9, 14]. Literature is rich
with research on the adherence, satisfaction and outcome of
patients on anticoagulation therapy [4, 9]. Most investigations
have been performed on a range of patients on anticoagulants
but have not focused on the mechanical heart valve [15]. A clear
conclusion is difficult to reach when a single study investigates
multiple variables, such as numerous indications [16–18] and
anticoagulants [14]. For clarity, we designed our study to focus
on a single group of patients on a single anticoagulant. Here,
we investigated the knowledge profiles of patients who had
mechanical mitral valve replacement and who were on warfarin
anticoagulation therapy and identified the relationship between
anticoagulation and complications.
The age of the patients in this study ranged from 18 to 83,
with a mean value of 61.76 ± 9.35 years, and females (n = 89)
outnumbered males (n = 79). Only one-quarter of the patients
attended middle and high school, and the majority (75%) graduated from elementary school. The duration of warfarin anticoagulation therapy was between 6 months and 5 years, and the
majority (n = 139) had been on warfarin for 1–4 years.
In a study on patients with a mean age of 60.42 ± 13.4, knowledge about warfarin was found to be poorer in the elderly [19].
A similar association between older age (mean = 47.9 ± 13.9 and
60 ± 14.6 years) and poor knowledge was found in two other
studies [11, 14]. An age older than 61 years was found to be a significant factor in determining patient knowledge [20]. In all the
studies reviewed, the older age groups significantly lacked knowledge about most facets of anticoagulation therapy [9, 12, 13,
16–18, 21, 22]. The mean age in these studies was similar to ours;
thus, poor knowledge about warfarin anticoagulation in the current study is consistent with literature. As previously suggested
[19], we assumed that the level of knowledge in the elderly was
poor due to a decline in cognitive skills. Additionally, it is possible
that relevant education was given to the caregivers.
We did not notice any consensus among the studies on
the association between gender and warfarin anticoagulation
knowledge. Nevertheless, a relationship between gender in
predominantly female populations and poor anticoagulation
knowledge was found [13, 17, 21]. As our study group mostly
consisted of female patients, the poor knowledge level we observed was consistent with previous literature. The relationship
between education and anticoagulation knowledge has been
extensively researched. As demonstrated by our results, a lower
level of education seems to be linked to poor anticoagulation
knowledge. Although there is conclusive research in favour of
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a rate of 20% and haemorrhage as the most common (37.1%)
complication [22]. In another study, the complication rate was
more than twice that of our rate (27%), and one-third of the incidents were gastrointestinal events [18]. Sonuga et al. reported
a frequency of 14% for haemorrhagic events [25]. Moreover,
58.5% of the patients who had complications went to see a physician, and 23.5% of them stopped taking warfarin. Taken together, 82% of the patients who developed complications knew
the appropriate actions to be taken. This result is consistent
with the rate from similar studies (66.9–95.5%) [9, 14, 18, 22].
In this study, we did not observe any relationship between
complications and the medical knowledge of patients (p = 0.464)
or between complications and the knowledge about the type of
surgery (p = 0.522). We found a significant decrease in complication rates in patients who were informed about the rationale
of warfarin (p = 0.028) and who adhered to follow-up visits (p =
0.003). A higher risk of complications was demonstrated in patients who did not adhere to warfarin prescriptions (p = 0.001).
The statistical analysis revealed that patients who received
medical information were aware of the rationale for warfarin
use (p = 0.001), the risks of incorrect dosage (p = 0.028), the significance of follow-up visits (p = 0.001) and the rationale of INR
(p = 0.028) (Table 2). Most of the studies we reviewed presented
a total score for anticoagulation knowledge but did not provide
detailed information on the subdomains. Therefore, it seems irrelevant to compare the current results with such data obtained
using a different methodology, various patient education methods and different sources of patient recruitment [15]. Nevertheless, we can safely conclude that our results showed a poor
level of knowledge on warfarin anticoagulation in patients who
were not given sufficient and appropriate medical information.
Moreover, we found that providing medical information had
a significant positive effect on adherence while decreasing the
frequency of complications related to warfarin anticoagulation.
This study has its limitations and strengths. The descriptive
and retrospective nature of the study design, the use of a selfdeveloped questionnaire that lacks validation and internal consistency studies and a one-time assessment that is prone to
recall bias can be considered limitations of this research. Conversely, the strengths of this study include the moderate size
of the study population, the recruitment of participants from
multiple hospitals covering a wide region, thus enforcing the
generalisability of the results, a study protocol with face-to-face
interviews and research focused on a single type of indication
for anticoagulation (mechanical mitral valve replacement surgery) and a single type of anticoagulant (warfarin).

Conclusions
In conclusion, regardless of the reason that led to the poor
level of knowledge in our study population, we found a considerable gap between the ideal conditions and the current status.
We tend to view these results from an optimistic perspective
and suggest that this study should serve as a first step towards
identifying the domains of knowledge that require more and
immediate improvement. The significant associations found between the provided medical information on warfarin and the
lower complication rates are promising and can pave the way
for larger and more focused research studies that can ultimately
lead to standardised educational tools for patient education on
anticoagulation.

Source of funding: This work was funded from the authors’ own resources.
Conflicts of interest: The authors declare no conflicts of interest.
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