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Who is responsible for the care of patients 
treated with warfarin therapy?
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Health care

about 30% of patients commencing therapy
being aged over 70 years.2 Despite its efficacy,
warfarin remains a major contributor to
potentially preventable medication-related
adverse events.3,4 Annual rates of major
bleeding range from 1% to 7%, with minor
bleeding in 16% of patients with atrial fibril-
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ABSTRACT

Objective: To identify potential weaknesses in the system of managing warfarin therapy.
Design, participants and setting: A structured interview-based study of 40 community-
dwelling patients taking warfarin and with an international normalised ratio � 6.0 and 36 
of their treating doctors (35 general practitioners and 1 specialist), conducted between 
July and November 2007. Patients all received services from and were recruited 

entially by a large, private metropolitan pathology provider in Melbourne.
 outcome measures: Patients’ demographic, clinical, cognitive and psychosocial 
cteristics, warfarin knowledge, medication complexity and adherence; and 

ors’ experience with, approach to and involvement in warfarin management, and 
 perception of responsibility for warfarin management and patient education.
lts: Interviews revealed multiple difficulties, including cognitive dysfunction, 
ible depression, and medication non-adherence, in 30 of 40 patients. Of 36 doctors 

interviewed, 12 were unaware of these difficulties in their patients. Five doctors 
considered they had sole responsibility for their patients’ anticoagulation, while 15 
confirmed a mutual relationship with the pathology service, and 16 deferred total 
responsibility to the pathology provider. Only 14/36 doctors reported conducting 
patient education at commencement of warfarin therapy, with the other 22 stating this 
was the responsibility of the initiating specialist, pathology service or dispensing 
pharmacist.
Conclusions: There is a need for improved role clarification in coordinating warfarin 
management. We propose exploring the possibility of a Warfarin Suitability Score to 
assist better recognition of patients in whom treatment may be problematic, along with 

MJA 2009; 190: 674–677

a model of care using practice nurses with GPs to facilitate optimal patient care.

See also pages 659 and 704
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 arin is the predominant anti-

agulant for protection against
oke in patients with atrial fibril-

lation and/or mechanical valve replacement.
It is also used for management of venous
thromboembolism. In Australia, warfarin use
is rising at a rate of 9% per annum,1 with

lation.5,6 A major determinant of bleeding is
over-anticoagulation, as reflected by a high
international normalised ratio (INR).

Previous research has focused on drug,
genetic and patient factors known to increase
risk of either sub- or supra-therapeutic
response. However, it is increasingly recog-
nised that system of care and qualitative fac-
tors such as medication compliance,
cognition, warfarin knowledge, and social
support7-10 have a major role in determining
the safety of warfarin use.

Anticoagulation therapy with warfarin
encompasses a variety of care models, includ-
ing specialist anticoagulation clinics, pharma-
cist-assisted care, and point-of-care
monitoring. In some Australian states, it typ-
ically involves sharing of clinical responsibility
between specialists, general practitioners and a
pathology service. Within this model, the GP
is commonly the care coordinator, while also
providing day-to-day management of episodic
and chronic conditions.

We proposed to investigate potential weak-
nesses in management of warfarin therapy, by
exploring the possible contributing factors to
elevated INRs in community-dwelling
patients. The data are qualitative and hypothe-
sis-generating in nature and provide the foun-
dation for a larger project investigating the
relative contribution of patient and warfarin
care system variables that contribute to over-
anticoagulation.

METHODS

Participants
Previously stabilised patients, who subse-
quently developed an INR � 6.0, were
recruited sequentially by a large, private met-

ropolitan pathology provider between July and
November 2007. Stabilised patients were
defined as those who had completed initial
dose titration and had INRs within their target
range (± 0.2 INR units) for a subsequent period
of at least 3 months. Eligible patients were
aged �18 years and were community-dwell-
ing in metropolitan Melbourne. Exclusion cri-
teria included elevated INRs occurring during
hospitalisation or in nursing homes. Eligible
patients and their treating doctors were con-
tacted by the pathology provider for consent to
be interviewed by the researchers.

Data collection and analysis
Data were collected through structured inter-
views using both forced-response and open-
ended questions. Patient interviews were con-
ducted in their homes and focused on demo-
graphic and clinical characteristics,
psychosocial risk factors, and ability to manage
complex medication and understand issues
relating specifically to warfarin. Patients were
assessed with standardised measures including

the Montreal Cognitive Assessment,11 the five-
item Geriatric Depression Scale,12 Duke Social
Support Index,13 Barthel Index of functional
independence,14 Medication Regimen Com-
plexity Index,15 and Morisky Medication
Adherence Scale.16

Doctors of recruited patients were inter-
viewed independently at their practices. Doc-
tors’ appreciation of the patient’s status and
record of current medications was compared
with details gained from the patient interview,
to determine the level of concordance
between the two. Information was also
sought about the doctors’ experience with,
approach to and involvement in warfarin
management.

The study protocol was approved by
Monash University’s Standing Committee on
Ethics in Research Involving Humans and the
Cabrini Human Research Ethics Committee.

RESULTS

Forty of 56 eligible patients (response rate,
71%) and 36 of their 40 treating doctors (35
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GPs and one specialist physician; response
rate, 90%) were recruited (Box 1).

Doctors’ experience with and approach 
to warfarin management
Twenty of the 36 doctors reported caring for
more than 20 patients taking warfarin. All
stated that specialists routinely initiate ther-
apy and refer patients back to the GPs for
ongoing management. Although many doc-
tors (23/36) stated that they were comforta-
ble in prescribing warfarin, more than a
third (13) reported never making a unilat-
eral decision to prescribe warfarin, prefer-
ring referral to a specialist (Box 2). All
doctors provided routine prescriptions.
Pathology services were used for monitoring
and dosing by 32 doctors, primarily due to
their time constraints. All doctors reported
receiving timely notification of results from
the pathology service.

Responsibility for routine warfarin 
management
Five of 36 doctors considered they had sole
responsibility for routine management, 15
regarded management as involving a
mutual relationship with the pathology
service, and 16 deferred total responsibility
to that service (Box 2). In contrast, most
patients (33/40) regarded the pathology
service to be their first port of call for any
anticoagulation concerns. In instances
requiring “after hours” medical interven-
tion due to an elevated INR, 22 GPs
expected to be collaboratively involved,
while 14 had an understanding that the
pathology service haematologist would
contact the patient directly with the recom-
mended intervention.

Although routine warfarin prescriptions
were provided by treating doctors, 35/40
patients reported never having discussed their
warfarin with their treating doctor until this
instance of an elevated INR.

Patient education
Fourteen GPs reported that they were respon-
sible for patient education at the time of
treatment initiation, while 22 believed this to
be the responsibility of the initiating specialist,
pathology service or local pharmacist. No doc-
tors reported regular follow-up of patient war-
farin education.

Of the 40 patients, 23 recalled receiving
warfarin education, predominantly in the form
of verbal information upon initiation of therapy
(17/23). Patients’ knowledge was rudimentary
— 37 patients had no understanding that
warfarin could interact with other medications.

Concordance between doctors’ medical 
records and patient characteristics
Demographic, clinical, cognitive and psycho-
social characteristics of patients are shown in
Box 3 and Box 4. These revealed that 30 of the
40 patients had multidimensional difficulties,
including cognitive dysfunction, possible
depression, and medication non-adherence.
There was discordance between the doctors’
and researchers’ assessment of patients, with

12/36 doctors unaware of the measurable defi-
cits in their patient’s cognition, mood and/or
social connectedness. In addition, 25 doctors’
medication history records for their patients
were inconsistent with the patients’ reported
medication use, including absence of current
prescription and complementary medications
or retention of obsolete therapies in the record.

DISCUSSION
Three-quarters of this group of patients dem-
onstrated measurable psychosocial factors pre-
sumed to contribute to risk of medication
management-related adverse events, such as
cognitive dysfunction, depression, social isola-
tion and self-reported medication non-adher-
ence. Although this study could not determine
whether the association with elevated INR was
causal, it is noteworthy that most of these
patients had one or more psychosocial deficits,
and this was not recognised by a third of
managing GPs.

Specialists recommending warfarin may
have limited knowledge of a patient’s psycho-
social circumstances. After referring the patient

1 Recruitment process of eligible 
patients with an INR � 6 and their 
treating doctors

INR = international normalised ratio. ◆

Eligible patients (n = 56)

Refusals (n = 16):
• Not interested (n = 10)
• Doctor’s recommendation (n = 6)

Recruited doctors (n = 36)Recruited patients (n = 40)

2 Doctors’ experience with and approach to warfarin management

INR = international normalised ratio. * 35 GPs and one specialist physician. ◆

Variable
Doctors 
(n = 36)*

Initiation of warfarin

Never by the general practitioner without referral to a specialist 13

Routine management of monitoring and dosing

Pathology service only 32

GP and pathology service 4

Communication process between pathology service and GP regarding notification of 
INR results or non-attendance

Notification of routine and abnormal results 36

Abnormal results requiring intervention after hours

GP expects to be contacted by pathology service, and then GP manages patient 22

GP expects pathology service to contact patient directly 14

GP’s impression of who is responsible for patients’ anticoagulation

GP has sole responsibility 5

Pathology service has sole responsibility 16

GP and pathology service have shared responsibility 15

GP’s opinion on who is responsible for delivering warfarin education

GP is responsible at the time of treatment initiation with warfarin 14

Others (specialists, pathology services, pharmacies, etc) 22

Routine follow-up of education carried out by GP 0

How GP feels warfarin would be managed in an ideal world

Collaboratively between specialist, GP and pathology service 8

By GP, due to global knowledge of patient 10

By pathology service 14

By an anticoagulation clinic or self-management by patient with “point of care” devices 4
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back to the GP for initiation of treatment and
ongoing care, management may then be
devolved to a pathology provider without
transfer of this crucial information. This divi-
sion of responsibility may be acceptable for
many patients, but it allows room for error in
high-risk patients who may not have the
capacity for managing medication with small
safety margins such as warfarin. Our findings
suggest a need for clarification of the relative
responsibilities in the coordination of warfarin
management. All involved parties should
ensure they are aware of a patient’s psycho-
social circumstances, to appropriately inform
the risk–benefit ratio of therapy for the indi-
vidual. Appropriate patient assessment and
collaborative discussion between the GP and

specialist before the commencement of ther-
apy could empower both in the clinical deci-
sion and enhance coordination of care. In the
absence of such discussion, the GP may feel
medicolegally obliged to fulfil a treatment plan
initiated by a specialist, despite having reserva-
tions about the risk.

There is also a need for a more systematic
approach to facilitate comprehensive assess-
ment of individual risk, such as establishing a
warfarin risk score. Validated bleeding-risk
assessments, including CHADS2

17 and
HEMORR2HAGES,18 consider numerous clin-
ical characteristics but neglect psychosocial
factors. We are currently developing a Warfarin
Suitability Score that takes into account vari-
ables including contraindications, age, comor-
bid illnesses, intellectual function, depression,
social supports, complexity of medication reg-
imens, and medication management capabil-
ity. This score may improve recognition of
patients for whom treatment is more likely to
be problematic and who may require assist-
ance with warfarin management.

When high-risk patients are identified, the
appropriate model of shared care should be
considered. Responsibility may best be con-
fined to a single provider who can explore
suitable measures, including simplifying medi-
cation regimens and enlisting family help and
the assistance of pharmacists or other agencies.
A practical approach to service provision
would be for the GP to take on this role.
Interviews highlighted doctors’ time con-
straints as a factor that made the efficiency and
reliability of the pathology service an attractive
option. Time limitations are recognised as a
barrier to the holistic care of elderly complex
patients.19,20 One solution may be to delegate
responsibility for education and follow-up of
high-risk patients to a practice nurse, rather
than referral to an external pathology provider.
Patient education currently provided by the

participating pathology service includes writ-
ten information regarding warfarin at the time
of initiation and an understanding of the serv-
ice provided. Appropriate scheduled remuner-
ation of nurses and/or pathology services may
improve existing, and facilitate future, quality
care systems.

Division of responsibility for providing edu-
cation must be clear. Although it is plausible
that education was provided, almost half the
patients in our study perceived they had never
received any warfarin education — the major-
ity reported no regular discussion with their
doctor, and most showed measurable ignor-
ance about anticoagulation. The possibility of
recall bias in the patients as a result of cogni-
tive deficits cannot be excluded. The contribu-
tion of insufficient education and knowledge
to poor anticoagulation control has been dem-
onstrated,21-23 and patient report of absence of
medication information has been identified as
an independent predictor of future adverse
events.24

Although the service policy of the partici-
pating pathology provider is comparable to
those of other providers in Melbourne, no
formalised contract of care is obtained outside
the initial referral. Issues with non-compli-
ance, instability and warfarin reversal are con-
sidered the responsibility of the referring
doctor and are dealt with by the pathologist in
consultation with both the patient and referrer.
An appreciation of individual roles and
responsibilities may be unclear in the absence
of previous consultation or need for patient
intervention. Similarly, agreement to patient
care plans (infrequently requested of the
pathology service) rarely fleshes out issues of
responsibility for more complicated patients or
those needing non-routine care. Clearer defini-
tions, both at patient enrolment into anticoag-
ulation services and by general practice care
plans, could be of value.

3 Demographic and clinical 
characteristics of 40 patients with 
an elevated INR (� 6)

INR = international normalised ratio. * Figures 
represent number of patients unless otherwise 
indicated. † 34 patients had > 1 condition. ◆

Variable No.*

Age in years, mean (range) 75.5 
(45.0–92.5)

Female 22

English as a first language 36

Completed secondary school 14

Working status

Full-time worker 3

Retired 37

Living alone 13

Comorbid chronic conditions†

Degenerative joint disease 16

Cardiovascular disease 25

Ophthalmic problems 14

Respiratory disease 5

Diabetes 3

Primary indication for 
anticoagulation

Atrial fibrillation 19

Valve replacement 11

Pulmonary embolus 5

Deep vein thrombosis 5

Warfarin duration in years, 
mean (range)

6.5 
(0.2–21)

<2 years 6

2 to <5 years 11

5 to <10 years 14

�10 years 9

INR, mean (range) 7.3 
(6.0–9.7)

4 Cognitive and psychosocial profile of 40 patients with an elevated INR (� 6)

INR = international normalised ratio. ◆

Variable No. Mean score (range)

Montreal Cognitive Assessment11

Mild cognitive impairment (score < 26) 26 21 (0–30)

Geriatric Depression Scale – 5 item12

Possible depression (score � 2) 16 1.3 (0–5)

Duke Social Support Index13 

Self-reported social isolation (score � 80) 9 85 (49–100)

Barthel Index14

Functional dependence requiring assistance with activities of 
daily living (score � 75)

6 90 (65–100)
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Our study is limited by absence of a control
arm to assess psychosocial deficits in patients
with stable anticoagulation levels. Patients
commencing warfarin for atrial fibrillation are
generally elderly2 and may be uniformly
affected by cognitive and social variables. The
relative contribution of these variables will be
assessed in a subsequent case–control study by
our group. Further, we can make no compari-
sons or assumptions about patients managed
within public pathology services or independ-
ently by their primary care doctors, or whether
the factors examined contribute to instability
of anticoagulation in hospital inpatients or
patients in residential care. The system of care
discussed and our recommendations for
change may not be generalisable to areas
where private pathology providers do not
assume a similar role (eg, in other Australian
states where the service provides INR testing
but not dosage) or where there are stated
policies for warfarin management. A better
study design would have been to randomly
select patients from randomly selected GPs.
However, although doctors in this sample
were identified by their association with
patients experiencing an episode of significant
over-anticoagulation, they also managed
patients whose anticoagulation levels were
stable. This suggests their recorded experi-
ences are likely to be representative of other
practitioners.

Despite these limitations, to our knowledge
this study is the first to investigate community-
based warfarin care from both the treating
doctor’s and the patient’s perspective, inter-
viewing doctors at their practices and patients
in their homes, with most other studies gather-
ing information from databases or medical
records.

The emergence of newer anticoagulant
alternatives may result in reduced reliance on
warfarin, however there are currently insuffi-
cient data supporting their use, cementing
warfarin as the mainstay of anticoagulation
therapy for now. Future directions may need
to include pharmacokinetic assessment along-
side systematic use of a risk assessment tool
such as a validated Warfarin Suitability Score.
There is also a need for role clarification when
pathology services become more involved,
perhaps by default, in warfarin dosing issues in
patients they have presumably never met face
to face in consultation. Additionally, collabora-
tive assistance from practice nurses for time-
poor GPs should be considered in the care of
high-risk and elderly patients. This role would
incorporate not only psychosocial dynamics,
but continual education, monitoring of medi-
cation use including over-the-counter and

herbal medications, review of regular INR test-
ing, and liaison with the treating GP before
provision of repeat prescriptions.
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