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ABSTRACT

Background: Warfarin is widely used for long-term anticoagulation management in low resource health settings
but it has a narrow therapeutic index. Patients’ knowledge on warfarin use promotes optimal anticoagulation and
adherence. Objective: To evaluate the effect of a designed warfarin based patient education program on oral
anticoagulation knowledge, adherence and level of control among adult outpatients on warfarin therapy at Kenyatta
National Hospital. Methodology: A pre-test/post-test single group quasi study. Participants: forty-five outpatients
aged > 18 years at anticoagulation clinics. Main outcome measures: Level of knowledge, adherence and
anticoagulation control. Methods: Ethical approvals were sought from institutional review board (reference
KNH/ERC/A/151) and study sites. Eligible participants were enrolled during clinic appointments. A predesigned
data collection tool was used to collect information on sociodemographics, baseline oral anticoagulation
knowledge, adherence and the most recent international normalized ratios, after which a designed warfarin based
education program was provided to participants. Patients were given a warfarin education booklet for further
reference. The effect of the designed education program on knowledge of anticoagulation, level of adherence and
anticoagulation control was assessed thirty days post the intervention using the the same tools administered at
baseline data. Data was analyzed using Statistical Package for Social Sciences version 21 software at 95%
confidence level. Results: The mean participants’ age was 42.9(+13.7) years and majority were females (86.7%).
There was a significant improvement between the pre-test and post-test anticoagulation knowledge mean scores
(p<0.001) as well as adherence (p<0.001). Conclusion: Pharmacist-led warfarin based education program
improves patient knowledge and adherence in warfarin anticoagulation therapy. Future studies should correlate
patients’ knowledge with adverse drug reactions.
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INTRODCUTION Studies have revealed that patient education increases
adherence and decreases warfarin toxicity.!"
Researchers have suggested that the anticoagulation
education program should embrace signs and symptoms
of bleeding, impact of diet, drug-drug interactions,
missed dose and target International Normalized Ratio
(INR). Furthermore, the education program has been
shown to be important for a successful long-term
warfarin therapy.™ Although patient education is an
important component of warfarin therapy, published
reports on anticoagulation education vary greatly with
strategy and content due to the time required in providing
an effective patient education.™

Warfarin has been used clinically for over seventy years
and remains the oral anticoagulant of choice in low and
medium income countries!™ probably because it is cheap
and readily available.”? However, the narrow therapeutic
index, inter-patient variabilities®] and tendency to
interact with food and other drugs limits its use.
Furthermore, studies have indicated that it is one of the
top three drugs that increase patient morbidity and
mortality due to adverse effect such as hemorrha?ic
complications and thrombotic recurrence.®
Subsequently, use of this drug requires frequent
laboratory and clinical monitoring in order to attain

- i i [3]
optimal anticoagulation control. Studies have found that there is a positive relationship

between patients’ knowledge and optimal
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anticoagulation control.***! Furthermore, one study

found that patient knowledge level increased by 50%
after an individualized education intervention in patients
who had just started oral anticoagulants.'® Another
study found that one of the effective risk reduction
strategies that helps in promoting patient safety and
improving the quality of life for patients is provision of
an education program on warfarin therapy.*! Available
studies, though, have been conducted among the patients
in high income countries. The present study, therefore,
sought to assess the effect of a designed pharmacist-led
warfarin based education program on patients’
knowledge, level of adherence and anticoagulation
control in resource constrained settings, Kenyatta
National Hospital (KNH).

MATERIAL AND METHODS

Study design, site and area

This was a pre-post-test single group quasi experimental
design carried out among outpatients’ aged>18 years
who were undergoing long term anticoagulation therapy
at the anticoagulation clinics of KNH, which is the
largest teaching and referral hospital in East and Central
Africa. The specialized anticoagulation clinics included
the cardiac, hemato-oncology and cardiothoracic clinics
which serve as the central points for all patients
undergoing long-term anticoagulation in the hospital.
The clinics also serve as referral centres for coagulation
management of patients from peripheral facilities.

Study Population

Outpatients aged> 18 years , on oral anticoagulation
therapy (OAT), who consented to participate in the study
and whose next regular appointment did not exceed 4
weeks to allow time for assessing the intervention.
Warfarin treatment naive patients and those with
cognitive impairment were excluded from the study
owing to the challenges in assessing and leveling the
knowledge among them.

3 Sample size and sampling procedure

The sample size was calculated using the formula for
difference in mean scores in knowledge on pre-post
education intervention."®¥ Using this formula, the
estimated sample size was forty-one participants based
on a difference of seven in the mean scores between the
pre-test and post-test as has been documented,™™® and a
standard deviation of 16 from a study done at KNH.*"
Due to expected attrition of the participants during
follow-up, the sample size was adjusted upwards by 10%
to give a total of forty-five participants. Convenience
sampling was used until the sample size was achieved.
On clinic days, patient files were perused and screened.
All eligible patients were taken through the consent
explanation and asked to sign the consent form before
being enrolled into the study.

Data Collection

Authority to conduct the study was granted by Kenyatta
National Hospital/University of Nairobi-Ethics and
Research Committee (KNH/UoN-ERC) vide reference
KNH-ERC/A/151 and the Heads of Departments
governing the anticoagulation clinics. Additionally, the
study was registered by Department of Research and
Programs at KNH under reference number KNH/AD-
MED/428/VOL.1. Baseline data was collected by
administration of a pre-designed structured questionnaire
to the patients to obtain information about patients’ level
of knowledge and adherence to anticoagulation therapy.
The patients’ most recent INRs were also recorded for
assessment of the level of anticoagulation control.

Knowledge on anticoagulation was determined by
administering seventeen questions adapted from the Oral
Anticoagulation Knowledge (OAK) test. This is a widely
used and validated tool designed for testing the patients
knowledge on warfarin.'® Each question was rated one
(1) if correct and zero (0) if incorrect. Therefore, the total
highest score was seventeen (17) and lowest zero (0).
Scores above 12 were considered satisfactory while those
between 9 and 12 were considered fair and below 9 were
considered below average.

Adherence of patients to warfarin was determined by the
8-point Morisky tool.¥ This is a validated tool that
checks for adherence of medications. It contains eight
yes/no questions that assess intentional and non-
intentional non-adherence. A score of eight indicated
high adherence, 6-8 indicated moderate adherence and
less than 6 indicated low adherence.

An education program describing the indications,
precautions, side-effects and monitoring of warfarin was
then provided directly to individual patient. Participants
were also given a warfarin education booklet for further
reference. Evaluation of the knowledge, adherence and
level of anticoagulation control was later conducted
thirty days after providing the education intervention to
establish the outcome of the program.

Data Entry and Statistical Analysis

The raw data was entered into Microsoft Access version
2010, cleaned and exported to IBM Statistical package
for social sciences version 21.0 for analysis. Student t-
test was used to compare the knowledge, adherence level
and anticoagulation control pre and post education
intervention at 95% confidence level. P-value of < 0.05
was considered statistically significant.
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RESULTS

Socio-demographic characteristics of study participants

Table 1: Social demographic characteristics of the study participants (N=45).

Variable/Category N | Percent (%)
Age in Years

19-37 17 37.8
38-57 22 48.9
>58 6 13.3
Gender

Male 6 13.3
Female 39 86.7
Marital status

Single 11 24.4
Married 30 66.7
Widowed 4 8.9
Education level

Informal 4 8.9
Primary 9 20.0
Secondary 27 60.0
Tertiary 5 11.1
Occupation

Unemployed 17 37.8
Casual jobs 10 22.2
Formal jobs 12 26.7
Retired 6 13.3
Duration since last anticoagulation clinic visit

30 days 18 40.0
31-60 days 10 22.2
> 60 days 17 37.8

Patients had a mean age of 42.8 £13.7 years (range 19-78
years) and almost half were aged between 38 and 57
years. Majority were females, 39 (86.7%) and married 30
(66.7%) with at least secondary level of education, 27
(60.0%). Almost two thirds of the participants had
visited the clinic in the past two months prior to the
study.

Knowledge on Warfarin Anticoagulation
A paired sample t-test was used to compare the mean
level of knowledge scores of patients before and after the

education intervention. There was a significant
difference in the pre-test scores (Mean score=11.9 +2.0)
and post-test scores (Mean score=15.622.2) [t 45 = -
8.615; 95% CI: -4.496- -2.792, p< 0.001].

Knowledge levels were compared pre and post the study
and the findings are shown in Figure 1.
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Figure 1: Comparison of knowledge scores pre and post education of warfarin anticoagulation.
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Only 1 participant got below average scores on warfarin
anticoagulation knowledge on both pre and post
education intervention. Thirty-two (71.1%) and 6
(13.3%) had fair knowledge pre and post education,
respectively, while 12 (26.7%) and 38 (84.4%) had good
knowledge pre and post education, respectively (Figure
1).

Figure 2 gives a breakdown of how the participants
averagely performed in each of the questions of the oral
anticoagulation knowledge test before and after the
intervention.
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Figure 2: Comparison of responses in the assessment of knowledge pre ad post warfarin based education

program.

The best answered questions on pre-warfarin education
was items on indications of warfarin (question 1),
purpose of INR test (question 2), effect of alcohol
consumption on warfarin (question 6), what to do when
warfarin dose is missed (question 15) and foods high in
vitamin K (question 17). Poor knowledge was noted in
questions related to use of pain killers and interacting
medication (questions 8 and 11), question pertaining to
dietary habits (question 10) and symptoms that required
seeking medical attention (question 16) (Figure 2).

Adherence to warfarin therapy

The best answered questions during the post warfarin
education (100% scores) were questions on ideal INR
range (question 5), effect of alcohol intake on warfarin
(question 6) and foods rich in vitamin K (question 17).
The rest of the questions were scored correctly by more
than 70% of the participants after the education
intervention. The question that had the least score (73%)
was based on interacting medication (question 11)
(Figure 2).
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Figure 3: Adherence score at pre and post education intervention on warfarin anticoagulation.
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Before the education intervention, majority of patients
(71.1%) were not adherent to warfarin therapy (score of
< 8). On conducting the education, only 33.3% of
patients were non-adherent. Adherence level more than

Level of warfarin anticoagulation control

doubled (Score >8) on education intervention (Mean
adherence scores; pre=6.3+1.6, post=7.4+1.0, t 5 = -
3.811, 95% ClI: -1.665- -0.513, p <0.001) (Figure 3).

Table 2: Comparison of INR levels during pre and post test.

INR level Pre-intervention Post intervention n % n %

Therapeutic range (2-3)

1533.3 | 23511

Out of range (<2 or >3)

3066.7 | 2248.9

Only 15 (33.3%) participants had therapeutic INR range
before the intervention. This number increased to 23
(51.1%) participants after the intervention (Table
3).However, comparison of the mean level of INR
among the participants pre and post education program,
revealed no significant difference (Mean INR
pre=2.38+£1.01; Mean INR Post= 2.39£1.02), p>0.05).

DISCUSSION

This study has characterized the level of knowledge,
adherence and anticoagulation control among 45 patients
who  underwent a  pharmacist-led  warfarin
anticoagulation education in a tertiary teaching and
referral hospital in Kenya. Patients were mainly in the
middle level ages and were married, which is comparable
with related studies.!"3?

Research has shown that patient level of knowledge on
anticoagulation is directly proportional to level of
anticoagulation  control.”)  Furthermore, providing
patient education has been shown to improve
anticoagulation.”?? For instance, available local studies
showed that only 10.1% of patients had adequate
knowledge,"*" which contrasts our study at 26.7% before
education intervention. This deviation could be attributed
to the differences in pass marks assigned for study
participants. For instance, whilst Kizito et al pass mark
was set at 75%, a lower cut-off of 70% was used to
define adequate knowledge in the present study. Other
related studies have used different cut-off pass mark,
including Egypt at 60%."% and Illinois, 78%. ! Our
findings, however, are close to the study done in Egypt
whereby 23.9% of patients had satisfactory knowledge
scores before education intervention.™® Education
intervention, however, improved knowledge with more
than 90% of participants surpassing the set score mark,
which tallies with 84.4% in related studies.’?”

During the pre-test, most participants exhibited good
knowledge in the use of warfarin, role of INR test and
effects of alcohol consumption on anticoagulation but
there was lack of knowledge about dietary measures to
be observed and interacting medication. This finding
mirrors other similar studies which showed that most
patients did not have enough knowledge on interacting
medication and diet.”>*! During posttest, all the poorly
performed pretest questions had significant improvement
suggesting that these aspects of warfarin knowledge

require education intervention in order to improve
anticoagulation. The improvement in knowledge scores
after intervention may be attributed to the handbook that
was provided for the patients and counseling by the
pharmacist which have been supported by related
studies.!*>%"]

There was a significant improvement is knowledge
scores after education intervention which corroborates a
similar study that was carried out in Cairo, Egypt, that
showed a significant increase in the patient mean
scores.™¥ A prospective randomized controlled study
carried out in India, with 40 participants in the control
group and 40 in the intervention group found out that
there was a significant increase in the patients’
knowledge scores from 5.6+3.2 to 13.8+0.94 (P < 0.001)
after counseling by a clinical pharmacist.[*!
Additionally, another study, carried out in Sudan, found
a sixty five percentage improvement in the knowledge
scores after a clinical pharmacist education
intervention. !

In the present study, there was poor adherence (33.3 %)
to warfarin therapy before education intervention as has
been supported locally among patients undergoing long
term anticoagulation™ but this improved to 66.7% after
the intervention. This is comparable with another study
that indicated that 69.8% of patients were adherent after
the intervention.*"!

Although there was no significant difference in the mean
INR levels at pre and post education program (p>0.05),
the proportion of patients with therapeutic INRs were
higher after the intervention. These finding are similar to
a study that was done in Saudi Arabia whereby no
relationship was found between patients knowledge of
warfarin and anticoagulation control.”! Related study
found that patient education was effective in INR control
during the start of the therapy but not on long term
therapy.! Similarly, a study done in Egypt found that
the higher INRs associated with bleeding greatly reduced
after an education intervention.™*! In contrast, there was
no significant relationship between knowledge and INR
control in other studies.” These conflicting variations
could be due to the different study populations and
frequency of INR measurements among the study
participants.
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The main limitations of our study were that elderly
patients, though few, might have had difficulty in
comprehending the education intervention. Secondly,
how often the prescribers adjusted warfarin doses were
not measured and this could have impacted on the INR
levels and anticoagulation control.

CONCLUSION

There is significant improvement in patients’ level of
warfarin anticoagulation knowledge, adherence and level
of anticoagulation after the education intervention. This
suggests that provision of a designed, well organized
warfarin education program can improve long-term
anticoagulation. Future studies should be aimed at
improving knowledge on interacting medications and
diet.
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