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Abstract
Warfarin has been the leading oral anticoagulant agent for managing thromboembolic diseases for several decades. The

number of patients receiving warfarin over the years has increased substantially with the elderly comprising a sizeable proportion.

Polypharmacy is common in the elderly population; thus, these patients need to be well informed about warfarin and its various
interactions with other medications. This retrospective research attempted to assess the general knowledge of warfarin in patients

who had been treated with warfarin for six months to one year compared to patients treated with warfarin for more than one year.

The results of this study indicated that there was a trend toward increasing knowledge with increasing duration of warfarin use in
elderly patients. Also, the study suggested that continuing education regarding warfarin may further increase knowledge of the drug
and its interactions with other medications in the elderly population over time.
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Introduction

There are currently about 35 million people in the United States who are older than 65 years of age. This number comprises 12.6% of

the total population. The U.S Census Bureau estimates that this number will increase to 54 million (16.5%) by the year 2020, making this
demographic the fastest growing age group [1].

Over the past several decades, warfarin has been the principal oral anticoagulant agent for managing thromboembolic diseases; such

as chronic atrial fibrillation, mechanical valve replacement, deep vein thrombosis, pulmonary embolism, and vascular heart disease [2].

The number of patients receiving warfarin has increased substantially with the elderly comprising a sizeable share. Polypharmacy is
common in the elderly population [3]. Thus, it is imperative that elderly patients are knowledgeable regarding warfarin’s interactions
with medications and diet in order to ensure the drug’s safety and efficacy.

Some studies have suggested that the elderly were less knowledgeable about warfarin than younger patients. Therefore, it is vital

for the clinician to give due attention to the elderly patient regarding warfarin. Tang et al. (2003) conducted a study at the Warfarin
Clinic within a 1400- bed general teaching hospital. The researchers focused on the first eight weeks after patients had begun warfarin
therapy and were returning for follow-up. This study evaluated both younger and older patients between 44–75 years of age. A set of nine

questions assessed patient knowledge of warfarin. The researchers concluded that there was an inverse relationship between age and the
knowledge score of the patient (r = 0.43; p < 0.001) [4].
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A study by Hu et al. (2006) concluded that patients’ knowledge—as well as drug compliance—improved after patient education

became part of the discharge management [5]. In-hospital warfarin patient education played a role in increasing patients’ knowledge
resulting in successful anticoagulation [5]. Beier and Ackerman (2005) also suggested that prior knowledge about a topic was a critical

and significant predictor of knowledge acquisition in the elderly [6]. Thus, in the hospital setting, asking patients about their warfarin
knowledge can improve their understanding by reinforcing and building upon their prior knowledge of the drug.

The purpose of this study was to determine if elderly patients’ knowledge about warfarin improves over time. The results from this

study can be used to identify which areas to focus on when educating the elderly population about warfarin.

This retrospective study was performed at Lakeland Regional Medical Center (LRMC); a licensed 851 bed, community, not for profit,

tertiary care hospital. The Joint Commission National Patient Safety Goal (NPSG.03.05.01) for anticoagulant therapy stated: “patient

education is a vital component of an anticoagulation therapy program” [7]. The corresponding element of performance (EP #7) requires

that patient education include the importance of follow-up monitoring, compliance, drug-food interactions, and potential for adverse
drug interactions [7]. In order to meet this Joint Commission’s directive, LRMC’s goal is to educate all patients who are admitted and are
taking warfarin.

Discussion
Methods

This study was a retrospective chart review of hospitalized patients at LRMC. The Institutional Review Board (IRB) approved this

study. A multidisciplinary group of nurses, dieticians, pharmacists, prescribers, and social workers developed a warfarin knowledge
screening tool (questionnaire). This screening tool (Figure 1 and 2) was used to assess patient knowledge of warfarin based on specific

predetermined questions, which were deemed the minimum amount of patient knowledge for effective and safe warfarin use. These
questions included patients knowing 1) their indication for warfarin, 2) why consistent INR (international normalized ratio) blood testing
is essential, 3) the side effects of warfarin, 4) why it is crucial to speak with their physician before taking any new medications or herbal
supplements, 5) and why patients should call their physician or clinic if they make significant changes to their diet.

Figure 1: Lakeland Regional Medical Center screening tool for warfarin.
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1.
2.

Age
Gender
a. Male
b. Female
3. History of Warfarin Use
a. 6 months-1year
b. >1 yeae
4. Why are you currently taking Coumadin/Warfarin?
a. Atrial Fibrillation
b. Heart Valve Replacement
c. Heart Failure
d. DVT
e. PE
f. Unsure
5. Why is consistent INR blood testing at your Clinic important?
a. Make sure my Coumadin/Warfarin/INR is not too high or low.
b. Unsure
6. What are the side effects of Coumadin/Warfarin?
a. Easy bruising, excessive bleeding, or red/dark stools.
b. Unsure
7. Why should you speak with your Physician/Clinic before taking any new medications or herbal
supplements? (e.g. OTC pain relievers or herbals recommended by a friend)
a. It can affect my Coumadin/Warfarin/INR levels.
b. Unsure
8. Why should you call your Physician/Clinic if you make drastic changes to your diet (e.g. starting a
new weight loss diet or sick/unable to eat for >3-4 days)
a. It can affect my Coumadin/Warfarin/INR levels.
b. Unsure
9. English as primary language
a. Yes
b. No
10. Discharged to a Coumadin Clinic
a. Yes
b. No

Figure 2: Data collection form.

Inclusion criteria
Subjects for inclusion were identified from a Cerner report of patients 65 years of age or older who received warfarin for nine months

(from January 2010 to September 2010). Approximately 900 patients on warfarin therapy were identified. However, only those patients
who had a warfarin screening tool in their record (indicating they had been screened and educated) were included. For patients with

multiple admissions, only the first qualifying admission was considered. Patients were assigned into two groups: those who had been

on warfarin for six months to one year and those who had been on warfarin for longer than one year. This six-month cut-off was chosen

to allow time for patients to visit a warfarin clinic or refill their prescriptions, allowing them an opportunity to learn more about their
warfarin therapy.

Exclusion criteria
Patients admitted from or discharged to nursing homes and long-term care facilities were excluded from this study since they would

be cared for by other healthcare providers. This exclusion limited the study population to patients who would benefit most from warfarin
education.

Data collection
Answers to questions 2–6 on the screening tool were used to determine each patient’s knowledge (Figure 1). A patient correctly

answering all five questions was considered knowledgeable. The average score for each group was calculated based on the total number
of questions (out of the five questions) that were answered correctly. The patient medical profiles were reviewed further to determine the
indication for warfarin therapy, gender, history of warfarin use, patient’s primary language, and whether or not they were being referred
to a warfarin clinic.
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Efficacy and safety endpoints

The primary endpoint was to assess the overall knowledge of patients based on a set of five questions. The secondary endpoint was to

analyze the knowledge of each question individually.
Statistical analysis

The two groups were compared using Chi-Squared (X2) analysis with significance defined as P ≤ 0.05. Descriptive statistics were used

to report patient demographics and responses to questions between the two groups. Also, the two groups were compared to determine

how they answered each question. One hundred and fifty patients were needed to detect a 5% difference at the 95% confidence level. The
questions were further evaluated to determine which questions patients missed the most.

Results

Approximately 58% of patients in the 6-months to ≤ 1-year group and 70% of patients in the > 1-year group were knowledgeable

about warfarin; with a p-value of 0.53. Overall knowledge difference, for gender, was similar between the two groups, with both groups
improving over time (Figure 3).

Figure 3: Percent of patient knowledge by duration of therapy.

The mean age for the 6-months to ≤ 1-year group and the > 1-year group was 72.4 ± 5.17 and 72.7 ± 5.8, respectively (Table 1). Patients

who were on warfarin for atrial fibrillation (the second highest indication for warfarin) were 27% and 40% for the 6-months to ≤ 1-year
group and the > 1-year group, respectively. Those patients on warfarin for heart failure were 33% and 41% for the 6-months to ≤ 1-year

group and the > 1-year group, respectively. Those patient uncertain why they were on warfarin were 17% and 6% in the 6-months to ≤
1-year group and the > 1-year group, respectively.
Parameter

6 months to ≤ 1 year
Men (n = 39)

Women

Total

Women

(n = 37)

(n = 75)

(n = 36)

Age (Mean ± 5D)

72.7 ± 4.81

72 ± 6.13

Heart Valve Replacement

1 (3%)

3 (8%)

Indication, n (%)
Atrial Fibrillation
Heart Failure
DVT

9(24%)

13 (34%)
6 (16%)

> 1 yr

11(30%)
12(32%)
2 (5%)

72.35 ± 5.5 72.7 ± 6.43
20 (27%)

13 (33%)

8 (11%)

1 (3%)

4 (5%)

25 (33%)

4 (10%)

17 (44%)

Total (n = 75)

72.75 ± 5.07

72.7 ± 5.8

1 (3%)

5 (7%)

17 (47%)
14 (39%)
2 (6%)

30(40%)
31(41%)
3 (4%)
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PE

Other

English as primary language
Yes
No

Discharged to a Coumadin /
Warfarin Clinic
Yes
No

2 (5%)

7 (18%)

3 (8%)

0 (0%)

72 (96%)

37 (95%)

33 (92%)

70(93%)

32 (43%)

17 (44%)

17 (47%)

33(44%)

13 (17%)

1 (3%)

3 (4%)

36(97%)

17 (45%)

15(41%)

21 (55%)

0 (0%)

6 (16%)

36 (95%)
2 (5%)

5 (7%)

22(59%)

43 (57%)

4 (10%)
2 (5%)

22 (56%)

2 (6%)
3 (8%)

19 (53%)

Table 1: The demographics for patients on warfarin 6 months to ≤ 1 year and > 1 year.

0

6 (8%)
5 (7%)

42(56%)

Patients in the > 1-year group answered each question correctly, more than patients in the 6-months to ≤ 1-year group (Figure 4).

There was an improvement in knowledge for each question over time. Awareness of the impact that diet had on warfarin had the lowest

score initially but was most improved over time. The impact diet had on warfarin was recognized by 82% of males in the > 1-year group

compared to 70% of females in the same group (Figure 5 and 6). About 67% of males in the > 1-year group knew why consistent INR
monitoring was essential compared to about 79% of females within the same group. In the 6-months to ≤ 1-year group, 60% of males knew

the importance of speaking with their doctor or pharmacist before starting any over-the-counter (OTC) medication or herbal supplement
compared to 70% of females within the same group.

Figure 4: Overall patient knowledge of warfarin by question.
Note. Definitions of Abbreviations. Ind (Q 2): Why are you currently taking coumadin/warfarin? INR (Q 3): Why is consistent
INR blood testing at your clinic important? SE’s (Q 4): What are the side effects of coumadin/warfarin? DI (Q 5): Why should you
speak with your physician or clinic before taking any new medications or herbal supplements (e.g. OTC pain relievers or herbal
supplements)? DIET
(Q 6): Why should you call your physician or clinic if you make drastic changes to your diet (e.g. starting a new weight-loss diet or are
sick or unable to eat for more than 3-4 days)?
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Figure 5: Male patient knowledge of warfarin by question.
Note: Definitions of Abbreviations. Ind (Q 2): Why are you currently taking coumadin/warfarin? INR (Q 3): Why is consistent INR
blood testing at your clinic important? SE’s (Q 4): What are the side effects of coumadin/warfarin? DI (Q 5): Why should you
speak with your physician or clinic before taking any new medications or herbal supplements (e.g. OTC pain relievers or herbal
supplements)? DIET (Q 6): Why should you call your physician or clinic if you make drastic changes to your diet
(e.g. starting a new weight-loss diet or are sick or unable to eat for more than 3-4 days)?

Figure 6: Female patient knowledge of warfarin by question.
Note: Definitions of Abbreviations. Ind (Q 2): Why are you currently taking coumadin/warfarin? INR (Q 3): Why is consistent
INR blood testing at your clinic important? SE’s (Q 4): What are the side effects of coumadin/warfarin? DI (Q 5): Why should you
speak with your physician or clinic before taking any new medications or herbal supplements (e.g. OTC pain relievers or herbal
supplements)? DIET (Q 6): Why should you call your physician or clinic if you make drastic changes to your diet
(e.g. starting a new weight-loss diet or are sick or unable to eat for more than 3-4 days)?
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The screening tool used to assess patients was not a validated tool. The sample size might not have been adequate to achieve power.

Also, the number of questions patients needed to answer correctly—in order to be deemed knowledgeable—was not validated. Patients

were required to answer all five questions correctly in order to be deemed knowledgeable. The investigators assumed that, by six months,
patients would have had the opportunity to visit a warfarin clinic, visit their doctor’s office, or have their medications refilled at a local
pharmacy; thus gaining additional familiarity with warfarin from the staff at such places.

Summary

This study helped determine how knowledgeable elderly patients (admitted to LRMC) were regarding warfarin. The results of this

study indicated that, in elderly patients, there was a trend toward an expanded understanding of warfarin with longer duration of its

use; although the results were not statistically significant. Seventy percent of patients on warfarin for greater than one year were more
knowledgeable compared to 58% of patients on warfarin for 6 months to ≤ 1 year, with a p-value of 0.53.

Overall knowledge of warfarin was higher in patients on warfarin for > 1 year for all questions (Figure 4). Patients on warfarin for 6

months to ≤ 1 year, answered questions incorrectly more often than those on warfarin for > 1 year. More patients in the 6-months to ≤
1-year group did not recognize the impact that diet had on warfarin therapy. The average score for patients on warfarin for 6 months to
≤ 1 year and those on warfarin >1 year was 57% and 72%, respectively. Approximately 21% of the patients in the > 1-year group did not

know the importance of consulting with their physician or clinic personnel before taking new medications or herbal supplements. The

importance of INR testing was unknown to 24% of patients in the > 1-year group. Forty- three percent of patients in the 6-months to ≤
1-year group and 44% of patients in the > 1-year group were discharged to a warfarin clinic.

Conclusion

Warfarin is the anticoagulant of choice for the management of various thromboembolic diseases. With polypharmacy common in the

elderly population, these patients need to be well informed about warfarin and its various interactions with other medications. Thus,
patients’ “warfarin knowledge” is fundamental to the success of warfarin therapy, especially in the elderly.

The Joint Commission NPSG regarding anticoagulation reasons that the use of a standardized practice that includes patient involvement

can reduce the risk of adverse events related to warfarin use. This retrospective study utilized a standardized screening tool and involved
patients during warfarin education. An improvement in warfarin knowledge was noted in patients on warfarin more than one year. Thus,
efforts should be made by healthcare providers to educate and inform elderly patients regarding their warfarin therapy continually.

Although there were limitations to this study and some findings were not statistically significant, the overall results suggested that

continuing education regarding warfarin use may further improve knowledge in the elderly population over time and contribute to the
drug’s efficacy and safety in this at-risk population.
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