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Abstract

Significant research has been directed into defining best-practice anticoagulant management of thromboembolic events and
optimal strategies for determining the safety and efficacy of therapy. Similarly, improved patient outcomes have been realised
through the development of novel management strategies such as self-monitoring and self-management. Considerably, less
energy has been directed towards developing and evaluating the best mechanisms for delivery of patient education. This is in
spite of the fact that numerous confounders to stable therapy confront warfarinised patients on a daily basis. That patients
requiring warfarin therapy should be educated with respect to that therapy has never been questioned. However, relatively
little attention appears to have been paid to the development of robust models of patient education in the setting of oral
anticoagulant therapy. This paper reviews the current literature with respect to warfarin education interventions before
recommending strategies that may facilitate determination of the impact educating patients about warfarin therapy has upon
clinical outcomes.
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Introduction interventions that take a multidisciplinary approach
and are implemented “face-to-face” are reportedly
associated with greatest success [12,13]. Clinicians
likely invest significant time and energy towards
patient education. However, rarely does anyone assess
whether such educational interventions actually
achieve their desired outcome.

This review aims to critique published education
interventions aimed at increasing patient understand-
ing of warfarin therapy. Recommendations will be
made with respect to future directions that may
improve the efficacy of warfarin education delivery to

The level of knowledge the patient and family have
regarding warfarin therapy is reported to be indirectly
proportional to their risk of complications, primarily
major bleeding [1,2]. Educational programs that
inform families of techniques to reduce bleeding risk
are of significant importance. The risk of bleeding due
to warfarin therapy is closely related to the adequacy
of warfarin control [3—-6]. The control of warfarin
therapy has been shown to improve in patients who
have received written and verbal warfarin education
[2,5,7,8]. More food and drug interactions have been

) . atients.
reported for warfarin than for any other prescription P
medication [9]. Understanding these interactions can
improve warfarin control [10].
P [10] Methods

Historically, strategies employed by health pro-
fessionals to educate patients about their health varied A search of published literature was conducted using
widely and were rarely evaluated [11]. Educational the Medline search engine, between 1966 and 2004.
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Key terms used to guide the search included: warfarin,
patient education, patient teaching, warfarin edu-
cation, patient knowledge, education, education
program and oral anticoagulation and anticoagulant
therapy. The search was limited to humans and the
English language. The bibliographies of all articles
identified were reviewed in an attempt to optimise
identification and retrieval of relevant material.

Publications referring to “warfarin education” were
identified. All papers were classified according to their
educational content. Publications that did not report
the implementation of an education intervention were
excluded from further analysis.

Education interventions targeting patients requiring
warfarin therapy were reviewed with respect to their
process of development, use of educational principles
or models and the outcome of the intervention. For the
purpose of this review, educational interventions were
categorised as being “structured”, “semi-structured”
or “unstructured”. Structured programs adhered to a
regimented program that was uniformly implemented
by a select individual or small group of individuals.
Semi-structured programs were those not uniformly
implemented or conducted according to a pre-
determined time-frame, were not staffed by individuals
specifically assigned to such a role but did incorporate a
checklist of educational objectives. Unstructured
programs were those that did not possess any
characteristics that would ensure the consistent
communication of knowledge to participants.

Results

One hundred and ten papers were identified from the
Medline search. Fifty-three papers referring to the
concept of warfarin education but that did not provide
any further details were excluded from further
analysis. Papers that reported checklists of key topics
for warfarin education (= 28) [5,10,14-34] and
papers that reported patient knowledge outcomes not
within the context of an education intervention
(n=06) [33-38] were also excluded from further
analysis. Seventeen papers reported studies that
incorporated an educational intervention aimed at
improving patient understanding of warfarin therapy
[2,4,39-53]. In seven of these publications, this
intervention was one part of a broader study, with one
paper investigating the impact of patient knowledge
on compliance with therapy [41], and six papers
reporting the implementation of warfarin self-man-
agement programs [2,4,40,42,45,47].

Ten publications reported the outcomes of a
structured educational intervention, employing a
regimented program implemented by selected indi-
viduals [2,4,39,42,43,45,48-50,53]. Some form of
randomisation to various clinical management strat-
egies was common to six of these papers
[2,4,39,43,45,49]. Whilst sixty percent of structured

educational interventions clearly stated the learning
objectives of their intervention [2,39,43,45,49,53],
only one paper reported patient knowledge outcomes
with respect to predetermined stated learning objec-
tives [53].

Determination of post-intervention patient under-
standing was conducted in 70% of the structured
interventions [39,42,43,48-50,52,53]. Three of these
seven papers reported baseline knowledge assessments
to facilitate determination of improvement in the level
of patient understanding post-intervention [48-50].
Two papers reported that participants demonstrated
improved understanding of key warfarin-related issues
[48,50], with one paper reporting a significant
increase in global warfarin knowledge after com-
pletion of the intervention [49]. However, one of these
baseline knowledge assessments was conducted after
the patients had participated in the educational
intervention, raising significant questions regarding
the impact of recall bias on participants’ baseline
knowledge [48].

Five papers reported educational interventions that
were not uniformly implemented or conducted
according to a pre-determined time-frame
[41,44,46,51,52]. Semi-structured interventions
were most commonly delivered by registered nurses
and/or pharmacists. Two papers reporting semi-
structured interventions clearly stated their learning
objectives [46,52], however, only one of these
reported patient knowledge outcomes with respect to
predetermined objectives [52]. Wilson et al. was the
only paper in this category to report any knowledge-
specific outcomes related to their education interven-
tion [52].

Two publications did not possess any characteristics
that would ensure the consistent communication of
key principles to participants [40,47]. Neither of these
papers stated their programs’ learning objectives or
assessed participants’ knowledge following the edu-
cation intervention.

Several approaches to providing warfarin-specific
education were identified within the reviewed publi-
cations. Rankin and Clark used programmed instruction
as the foundation for their education interventions
[39,43]. Programmed instruction is said to be
characterised by a written, logically sequential
program that guides the learner through the edu-
cational content at their own pace [39,43]. Both
authors found that patients requiring warfarin therapy
who were educated using programmed instruction
achieved a statistically significantly higher score on
their global warfarin knowledge assessment compared
to their respective control groups [39,43]. Further-
more, Rankin found that retention of warfarin
knowledge was greater amongst participants in the
programmed instruction arm [43].

Beyth et al. report a multi-component study aimed
at reducing the rate of bleeding complications in a



population of older patients. One component of this
study was a patient education program grounded in
social learning theory and experimental evidence [2].
This approach maintains that patient education alone
does not improve clinical outcome but that partici-
pation in one’s own care can achieve such improve-
ment. This study’s endpoints included major bleeding
events, death and recurrent thrombosis, but not
patient knowledge outcomes. The authors of this
paper concluded that their multi-component inter-
vention (inclusive of patient education) was associated
with improved outcomes as measured by major
bleeding rates. They acknowledge that the study did
not assess the individual components of the study and
specifically whether this model of education con-
tributed to improved patient outcomes. The ability of
interventions grounded in social learning theory and
experimental evidence to improve patient under-
standing of warfarin therapy remains unknown.

The Predisposing, Reinforcing and Enabling Causes in
Educarnional Diagnosis and Evaluation (PRECEDE)
model of health education was used as the foundation
to Wyness’ warfarin education intervention [53]. This
model acknowledges that success of an education
intervention depends upon more than simply identify-
ing the desired outcome (i.e. increasing knowledge).
The model facilitates the design, development and
evaluation of a robust educational intervention. In this
report, patients who received warfarin education
based upon the PRECEDE model understood more
about their warfarin therapy than patients educated
via an unstructured model [53].

Stone et al. found that patients who received
warfarin education via a videotape presentation
achieved similar knowledge outcomes to patients
educated “face-to-face” and that the former was
associated with significantly less teaching time [49].
This study randomised patients to receive warfarin
education via a video presentation prepared specifi-
cally for this study or through the conventional means
of a face-to-face encounter. All participants were
provided with a question time at the end of their
presentations. This study suggests that “face-to-face”
educational interventions are not associated with
improved knowledge outcomes but its conclusions are
limited by its sample size (n = 22) which limits the
generalisability of its findings. Singla et al. report that
group-based warfarin education sessions can improve
patient understanding of warfarin therapy, reduce
personnel time directed to patient education and are
preferred by patients [48]. However, her conclusions
are significantly limited by the retrospective assess-
ment of patients’ baseline warfarin understanding and
the lack of control group comparisons.

None of the publications that incorporated edu-
cational interventions into studies investigating a
primary intervention other than patient knowledge
reported any discrete knowledge outcomes of their

Warfarin education for patients 439

study. These publications report their findings with
the assumption that provision of an education
intervention is associated with improved patient
understanding.

Several important limitations were identified
amongst papers reporting outcomes of education
interventions aimed at improving patients’ under-
standing of warfarin therapy. Most frequently ident-
ified, was the lack of baseline knowledge assessments
to facilitate determination of a program’s success.
When assessment occurred, there was poor uniformity
of patient knowledge assessments, with key knowledge
outcomes such as understanding of confounders to
stable therapy largely overlooked. Where knowledge
was shown to improve following an intervention, only
two publications reported whether that improved level
of understanding was retained over time. Finally, no
publication has proven a direct causal link between
improving patient knowledge of warfarin therapy and
improvement in warfarin-related outcomes.

Discussion

A considerable investment of time, finances and energy
has been directed to optimising the outcomes of
patients requiring oral anticoagulant therapy, particu-
larly over the last two decades [54]. Clinicians are now
more knowledgeable about optimal treatment intensity
and duration, and have been able to improve the quality
of life in patients requiring oral anticoagulant therapy
through the development and evaluation of self-
monitoring and management programs. Despite
these advances, comparatively little effort has been
directed towards optimising the process of educating
patients about their oral anticoagulant therapy. This
paper reviewed the medical literature pertaining to
warfarin education in an effort to identify strategies
that may improve our ability to adequately educate
patients about their anticoagulant therapy.

The Seventh American College of Chest Physicians
(ACCP) Conference on Antithrombotic and Throm-
bolytic Therapy: Evidence Based Guidelines rec-
ommend the incorporation of patient education into
the systematic management of patients requiring oral
anticoagulant therapy [55]. This recommendation
supports the widespread assumption that teaching
patients about warfarin will be associated with an
improvement in  warfarin-related outcomes
[1,2,5,7,8,10]. However, practices regarding the
provision of that education vary widely with the
majority of programs being implemented without
consideration to process design. Programs are rarely
evaluated with respect to the outcomes of the education
process and for most there is no evidence of any
association with improved warfarin-related outcomes.

This review assessed published warfarin education
interventions according to the level of structure the
programs incorporated. Structured programs
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[2,4,39,42,43,45,48—-50,53] incorporated steps to
ensure a systemic approach to education and were
more likely to report the outcomes of their interven-
tion than semi-structured [52] or unstructured
programs [40,47]. Patients who were educated using
strategies based upon established models of education
(programmed instruction [39,43], PRECEDE [53])
did appear to achieve improved levels of knowledge
than patients educated using unstructured programs.
However, as less than 25% of papers reviewed
presented education outcomes against measures of
baseline understanding, it is not possible to conclude
which approach to patient education achieved the best
improvement in patient knowledge. Educational inter-
ventions may be delivered with the best of intentions
yet fail to incorporate the structural planning to ensure
that interventions are delivered consistently. Several
authors have challenged the likelihood of such
interventions ever achieving their desired outcome
[11,56,57], suggesting structured plans are required.

Two of the papers reviewed explored mechanisms
by which warfarin education can be delivered in a
more time-efficient manner [48,49]. Stone’s con-
clusion that patient understanding of warfarin therapy
did not vary according to whether they were educated
via video-tape or face-to-face interventions [49]
contradicts that reported by studies investigating
outcomes of Asthma education. Education programs
aimed at improving patient understanding of asthma
invariably take a multidisciplinary approach to patient
education and yield greatest success when interven-
tions are made “face-to-face” [12,13]. These findings
support Beyth’s premise of developing an educational
intervention based upon social learning theory which
enables the patient to be an active participant in their
care, rather than a passive observer [2]. To that end,
the group education sessions proposed by Singla [48]
require further investigation as they may well facilitate
the provision of face-to-face, structured educational
interventions that are associated with improved time
efficiency.

This paper reviewed all articles published between
1966 and 2004 that were identified through a Medline
search relating to “warfarin education”. All effort was
made to include relevant search terms in the Medline
query, and the bibliographies of all identified articles
were reviewed to maximise completeness. However,
this review may have excluded some articles relating to
warfarin education that were not within the para-
meters of the database search terms used. It is
therefore, possible that a warfarin educational
program that has been systematically developed and
evaluated is currently being utilised, but was not
identified by this review.

The findings of this report lend themselves to two
recommendations for practice and one recommen-
dation for future research. First, this review suggests
that educational processes aimed at increasing

patients’ understanding of warfarin therapy should
be assessed to determine whether they are actually
achieving their goal of increasing patient under-
standing of warfarin therapy. Second, the use of
educational interventions based upon established
models of education may have greater success in
achieving their objectives than those that don’t. Any
service seeking to develop or review a program for
educating patients about oral anticoagulant therapy
should not only consider the content of the program,
but also the process of program development and
implementation.

The relationship between adverse event rates and
objective measures of patient knowledge has not been
confirmed to date and requires further research.
There is a generalised acceptance in the medical
literature that patients who have a good understanding
of warfarin therapy will experience fewer compli-
cations with therapy [12]. Given the number of factors
that can confound stable anticoagulant therapy, it is
logical to conclude that if patients are more knowl-
edgeable about their therapy they will be more stable.
However, the relationship between knowledge and
frequency of complications needs to be confirmed to
justify the resources devoted to warfarin education.

The development and conduct of robust research
aimed at improving our understanding of oral anti-
coagulant therapy has facilitated the development
of clinical guidelines that are truly evidence-based
[54,58-61]. This level of robust investigation does not
appear to have transferred into the domain of patient
education, with the majority of interventions reported
not adequately assessing whether their warfarin edu-
cation initiatives are actually improving patient under-
standing. There is evidence to suggest that the design of
the educational intervention is likely to impact upon the
effectiveness of any intervention [11]. To date, such
evidence appears to have been largely overlooked with
respect to the development and implementation of
warfarin education programs. Only once the knowledge
outcomes of structured educational interventions have
been established will it be possible to objectively confirm
the effect of increased patient knowledge on factors such
as stability of therapy, frequency of adverse events and
compliance with management strategies.
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