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Patient costs in anticoagulation
management: a comparison of primary and
secondary care
David Parry, Stirling Bryan, Kirsten Gee, Ellen Murray and David Fitzmaurice

Introduction

THE expansion of clinical indications for warfarin (notably
for non-rheumatic atrial fibrillation) has led to an increase

in the number of patients suitable for warfarin therapy.
Warfarin is currently underprescribed for atrial fibrillation1,2

and the number of patients receiving warfarin continues to
rise exponentially.3 One important consequence of this ris-
ing demand is the increased pressure now being placed on
the existing, largely hospital-based, service provision.4 In
response, various efforts have been made to provide care in
non-hospital settings, both in general practice and in the
patient’s own home.5,6 While recent research has shown that
the different models of care offer similar control of patients’
anticoagulation regimes, little consideration has thus far
been given to questions of efficiency.7 Therefore, the full
costs borne by both the health service and patients in alter-
native settings remain unclear.

Patients frequently incur out-of-pocket expenses when
using health care services, most notably in terms of expen-
ditures on travel to and from the clinic or hospital. However,
most economic evaluations fail to take into consideration
these sometimes substantial costs. The costs considered in
an economic evaluation can be divided into three cate-
gories:

1. National Health Service (NHS)/provider costs — to
include the costs of staff time, consumables, investiga-
tions, and accommodation;

2. patient/family costs (also referred to in the medical liter-
ature as private costs) — to include the travel, time, and
medication costs of the patient and, if significant, the
patient’s family; and

3. other costs — to include the costs incurred in other sec-
tors of the economy as a result of the health care inter-
vention, such as social services or the voluntary sector.

Most evaluations use the costs in Category 1 alone and
conduct an evaluation from the NHS perspective; yet, guid-
ance on good practice in economic evaluation suggests that
all evaluations should be conducted using the societal per-
spective in the first instance.8,9 This involves considering cat-
egory 1, 2, and 3 costs together. Previous studies which
have adopted the societal perspective have demonstrated
that patient costs — and, more rarely, other costs — are not
negligible.10,11

This paper addresses two related questions:

1. How different are the costs incurred by patients receiv-
ing anticoagulation therapy in a traditional hospital
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SUMMARY
Background: The demand for anticoagulation management is
increasing. This has led to care being provided in non-hospital
settings. While clinical studies have similarly demonstrated good
clinical care in these settings, it is still unclear as to which alter-
native is the most efficient.
Aim: To determine the costs borne by patients when attending an
anticoagulation management clinic in either primary or sec-
ondary care and to use this information to consider the cost-
effectiveness of anticoagulation management in primary and sec-
ondary care, both from the National Health Service and patient
perspectives.
Design of study: Observational study comparing two cohorts of
patients currently attending anticoagulation management clinics.
Setting: Four primary care clinics in Birmingham and one in
Warwickshire, and the haematology clinics at the University of
Birmingham Hospitals Trust and the City Hospital NHS Trust.
Method: The survey of patients attending the clinics was used to
ascertain patient costs. This information was then used in con-
junction with the findings of a recent randomised controlled trial
to establish cost-effectiveness.
Results: Patient costs were lower in primary care than in sec-
ondary care settings; the mean (standard deviation) costs per
visit were £6.78 (£5.04) versus £14.58 (£9.08). While a pre-
vious cost-effectiveness analysis from a health sector perspective
alone found a higher cost for primary care, the adoption of the
societal perspective lead to a marked change in the result: a sim-
ilar total cost per patient in both sectors.
Conclusion: There are significantly higher costs borne by
patients attending secondary care anticoagulation management
clinics than similar patients attending primary care clinics. This
study also demonstrates that the perspective adopted in an eco-
nomic evaluation can influence the final result.
Keywords: cost-effectiveness analysis; anticoagulation, war-
farin, primary care, secondary care.



setting compared with a general practice setting?
2. If there are setting-specific differences in patient costs,

does the adoption of a broader perspective, including
patient costs, lead to a different efficiency conclusion
when compared with a narrower NHS perspective?

Multi-centre and local ethical approval was obtained for
the study.

Method
The costs incurred by patients (and companions) when
attending an anticoagulation management clinic were
assessed. The research design was an observational study
comparing two cohorts of patients currently attending anti-
coagulation clinics (i.e. patients attending for the first time
were excluded from the sample, since the focus for the
research was on recurring costs). In both primary and sec-
ondary care, all consecutively attending patients were invit-
ed to take part in the study and those that agreed were
recruited. The secondary care sites at which patients were
recruited were the Haematology Clinic at the University of
Birmingham Hospitals Trust (UBHT) and the Haematology
Clinic at the City Hospital NHS Trust (CH). Patients receiving
anticoagulation management in primary care were recruited
from four primary care clinics in Birmingham and one in
Warwickshire. These were practices which participated in an
earlier clinical study conducted by the authors7 and which
were still running anticoagulation clinics.

The questionnaire was piloted in one of the hospital sites
(CH). The pilot and main surveys were conducted using a
self-completion questionnaire, with a researcher/nurse avail-
able to provide assistance if required. All patients were
assured that their individual responses would be treated as
confidential. For patients unable to complete the question-
naire owing to reading or other difficulties, the researcher
administered the questionnaire as a face-to-face interview.
The survey was carried out in the spring of 1999.

Data were collected on the three main categories of cost
shown in previous research to be incurred by patients when
consuming health care: transportation costs, time costs
(travelling time and time in clinic) and other self-reported
costs.12 Patients were also asked whether or not they had a

companion with them and if that companion had an appoint-
ment in the hospital/primary care clinic. Companion costs
were excluded from this study if the companion also had an
appointment at the hospital/surgery. The data collected from
each patient related to a single visit only.

Transportation costs
Data were collected on the mode of transport used in travel-
ling to the clinic. Patients who travelled by car were asked to
estimate the approximate distance travelled (in miles) which
was multiplied by an average motoring cost per mile of
£0.41.13 This provided an estimate of the full running cost to
the patient/companion of the car journey, including running
costs, such as petrol, and depreciation in the value of the car
owing to the higher mileage. Patients who travelled by taxi or
public transport were asked to report their normal fare. Data
on the use of, and associated out-of-pocket costs associat-
ed with, any other form of transport (e.g. ambulance, walk-
ing, cycling) were also collected. The total travel cost
incurred by each patient (and companion) in the sample
was then estimated.

Time costs
Patients were asked to estimate approximately the time
involved in their journey door-to-door and time spent in the
clinic. In addition, patients provided an indication of what
they and their companion would have been normally doing
if they had not been attending the clinic. When work time
had been given up, the time estimate was costed using an
average wage rate of £9.53 per hour.14 Non-working time
(leisure time) was valued at £3.41 per hour,15 adopting the
principle that non-working time should be valued regardless
of the age of the individual.

NHS costs
The NHS costs reported in this paper are based on the
results of a separate economic evaluation of primary versus
secondary care provision of anticoagulation clinics.16 This
analysis used data from a randomised controlled trial where
data on key NHS resource use items, such as the number of
visits per patient per year, were collected on all trial patients.
The costs incorporated ambulance transfer, building and
overheads, equipment, postage, quality assurance, staff
time, and test consumables. The published NHS cost esti-
mates have been adjusted for this analysis to reflect current
routine practice and equipment costs (i.e. 40 patients per
practice and a coagulation machine at £400 and near-
patient testing software at £500). This gives a mean per
patient per year cost of £97.00 (£93.66 for non-domicilliary
patients and £130.84 for domiciliary patients). This is shown
in Table 1. 

Perspective
The question of the importance of perspective for this cost
analysis was addressed by initially reporting NHS costs
alone and then subsequently broadening the perspective to
include the costs incurred by both the NHS and patients
(since there were no important category 3 costs). The
patient samples from the main trial and the patient cost sur-
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HOW THIS FITS IN

What do we know?
Antiocoagulation management is 
increasingly being provided in primary care-
based clinics. Such clinics can provide care of a similar quality
to hospital-based services. The overall cost picture, when
health sector and patient costs are considered, is unclear.

What does this paper add?
Patient costs associated with attendance at anticoagulation
clinics are higher where clinics are hospital-based. Estimates
of total annual clinic costs are highly sensitive to the number
of clinic visits per patient per year. The results of cost analyses
can be strongly influenced by the breadth of the perspective
adopted. 



vey were different and so an assumption of statistical inde-
pendence between the cost elements was made.

Analysis
Analysis was conducted using the software SAS (version
6.12) and Stata (version 5). Total patient costs were calcu-
lated by summing costs associated with travel, time, and
other expenses. All costs were converted to a common price
year of 1998. The principal comparison between secondary
care and primary care was in terms of patient costs and
involved testing for a difference between means using an
unpaired t-test.17 The validity of using the parametric t-test
was verified by comparison with 1000 bootstrap re-
samples.18 In addition, the two cohorts of patients were com-
pared in terms of the mode of transport used and the pro-
portion of patients accompanied on their clinic attendance
(both involving a χ2 test).17 Missing cost data (7% of cases)
for car costs were imputed using linear regression with age,
sex, treatment location, and duration of journey as the inde-
pendent variables.

Sensitivity analysis was carried out on the value of time.
For work time, the value was varied between £5 and £15 per
hour and for non-working time the value was varied between
£0 and £5 per hour. In addition, the robustness of the result
towards variation in the mean number of patient visits per
year was explored. Data from the clinical trial suggest that
primary care provision of services was associated with a sig-
nificantly higher number of visits, as shown in Table 1.
However, this difference has not been maintained in post-
trial routine practice and so the sensitivity analysis consid-
ered the impact of assuming no difference between groups
in the number of visits per year.

Results
In primary care, a total of 49 consecutive patients were
recruited into the survey and 104 patients from secondary
care. Table 1 provides a summary of the data collected and
the results. Complete data were obtained for 46 patients in
primary care and 95 in secondary care, giving an overall
response rate of 92%. No statistically significant differences
were found in terms of age, sex or occupational status
between the primary and secondary care groups. While
patients in primary care were less likely to have a compan-
ion with them than patients in secondary care, this difference
was not statistically significant (P = 0.11).

The patient cost per visit was significantly higher in the
secondary care arm. The mean (standard deviation) patient
cost per visit in primary care was £6.78 (5.04) versus £14.58
(9.08) in secondary care. This finding was driven, in part, by
a statistically significant difference in travel time (in primary
care the average return journey time was 24 minutes versus
49 minutes in secondary care) but also by a greater tenden-
cy to travel by car or public transport to secondary care clin-
ics (Table 2). Similarly, primary care patients also spent less
time in the clinic in comparison with patients in secondary
care: mean (SD) = 23 minutes (8.62 minutes) versus 34 min-
utes (13.86 minutes). The ‘other costs’ reported by patients
were negligible in both groups.

The earlier economic analysis found that the NHS cost per
visit was similar for primary and secondary care (i.e. £9.70
and £9.86 respectively) but that the number of visits per year
was greater in primary care than in secondary care (i.e. 10
and seven visits respectively). As a result, the NHS cost per
patient per year was significantly higher for primary care (i.e.
£97 and £69 respectively; P<0.001). Bringing together the
NHS and patient costs, there is no statistically significant dif-
ference between primary and secondary care in the overall
cost per patient per year. Costs to the patient account for
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Table 1. NHS and patient costs: main findings and sample information.

Primary care Secondary care P-value  

Costs to the NHSa

Resource costs per year     
Software, coagulation machine, maintenance, training 14.46 1.80 <0.001  
Test consumables 4.00 5.84 <0.001  
Staff costs 34.65 34.33 0.98  
Overheads, postage 22.92 8.02 <0.001  
Quality control 17.63 0.22 <0.001  
Domicilliary, ambulance 3.38 18.87 <0.001  

Mean NHS cost per year (£) 97.00 69.00 <0.001  
Mean number of visits per year 10 7 <0.001  
Mean NHS cost per visit (£) 9.70 9.86 0.48  
Patient cost survey results     

Number of patients 46 99   
Female:male ratio 20:26 50:49 0.25  
Mean age (years) 70.2 67.5 0.25  
With companion (%) 32 46 0.11  
Mean travel time (minutes) 24 49 <0.001  
Mean travel cost (£) 1.81 4.67 <0.001  
Mean time in clinic (minutes) 23.4 34.3 <0.001  
Mean time cost (£) 4.00 8.97 <0.001  
Mean patient cost per visit (£) 6.78 14.58 <0.001  
Mean patient cost per year (£) 67.76 102.07 <0.001  
Mean NHS plus patient cost per year (£) 164.76 171.07 0.52  

aCosts based on an economic evaluation of a randomised controlled trial.16



41% of the overall cost in primary care and 60% in sec-
ondary care.

In the sensitivity analysis the non-working time cost per
hour of the patients and companions was set to zero. While
the absolute level of the NHS plus patient cost in both arms
was sensitive to this change, the policy implication of the
result remained unchanged: there was still no statistically
significant difference between costs in primary or secondary
care (Table 3). The same pattern of findings was seen when
the non-working time cost per hour increased to £5, the
working time cost per hour was reduced to £5, and the work-
ing time cost per hour increased to £15. The results were,
however, highly sensitive to variation in the between-group
difference in the mean number of visits per patient per year.
An assumption of no difference (i.e. seven visits per year in
both groups) resulted in a significantly higher societal cost
per patient for secondary care (Table 3).

Discussion
This survey has demonstrated that the costs to patients in
receiving anticoagulation management are significantly lower
in primary care. The main factors influencing this finding were
the shorter journey to the primary care clinic, the subsequent
higher use of ‘free transport’ (i.e. walking and cycling) by pri-
mary care patients, and the shorter duration of a visit in pri-
mary care. These findings reflect the fact that primary care
clinics are more geographically widespread and there is a
greater likelihood that a patient will live closer to their primary
care clinic than their secondary care clinic. They also indicate
that, when a service is provided centrally for a large area by
secondary care, there is likely to be more pressure on the
service than if it were provided locally by primary care, with a
consequence of longer waiting times in the clinic.

This study is the first instance of an economic evaluation
of anticoagulation services which provides analysis using
both a narrow health sector perspective and a broader per-
spective to include patient costs. In this instance, for the
base-case analysis, the adoption of the NHS perspective

alone resulted in a lower cost for secondary care, whereas,
from the broader perspective, there was no cost advantage
for secondary care. It is important to remember that infor-
mation on costs represents only part of the data required to
address questions of efficiency. Patient preferences relating
to alternative locations have not been explored in this
research but remains an important area for future study.

The results of this economic analysis are highly sensitive
to variation in the difference between primary and secondary
care in the number of clinic visits per patient per year. In rou-
tine practice in primary care, if the number of visits is similar
to that in secondary care, as appears to be the case from the
post-trial follow-up data, then the health sector costs are not
significantly different. This in fact has proven to be the case
in a follow-up study, with routine recall being around 35 days
in both hospital and primary care clinics.19 However, the
adoption of the broader perspective including patient costs,
under the assumption of no difference in the number of vis-
its per year, results in a significantly lower cost for primary
care provision.

A potential weakness of this paper is that the analysis of
patient costs was not based on data from a randomised
controlled trial. It is therefore possible that the patients we
observed attending at primary care were from practices who
had self-selected to provide anticoagulation monitoring
because they are furthest away from secondary care cen-
tres. If this is the case then this represents a bias in the data
we report. However, we do not believe that there is a strong
bias owing to practice selection, for two reasons. First, the
selection of practices was undertaken from practices initial-
ly recruited to participate in an Medical Research Council
funded trial where generalisation was extremely important.
These practices thus represented a broad spread of inner-
city, urban, and rural environments. Second, for the person-
al characteristics variables collected in this study, no statisti-
cally significant differences between groups were found.
Another possible weakness of this patient cost study is that
it relied entirely upon data provided by patients. Data on
such variables as travel distance may be inaccurate,
although there is no reason to expect errors systematically
in one direction. The data were checked for clear outliers
and none were found.

The analysis reported in this paper demonstrates that the
broadening of the perspective of an economic analysis
beyond the health sector can bring about a marked change
in the nature of the result. This is an important finding that
challenges researchers investigating issues at the interface
of primary and secondary care to consider explicitly the
issue of perspective in economic analysis. We would argue
that anything other than a full societal perspective requires
detailed justification. From a health sector policy or decision-
making point of view, the implications of this finding are less
clear. The resources at the disposal of such policy makers
are solely for the provision of health care services and so
their decisions will primarily be driven by a concern to max-
imise health gain with the given health care budget.
However, in the context of decisions between programmes
that are finely balanced, the additional information provided
by adopting a broader perspective may clarify the appropri-
ate choice to be made.
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Table 2. Mode of travel.

Primary care Secondary care   

Frequency % Frequency %  

Car 22 45 58 53  
Taxi  6 12 14 13  
Public transport 6 12 24 22  
Ambulance 0 0 7 6  
Walk 12 24 0 0  
Missing data 3 6 6 6

Table 3. Sensitivity analysis of NHS plus patient cost per year (£).

Primary care Secondary care P-value  

Leisure time = £0 121.48 116.83 0.51  
Leisure time = £5 197.57 206.19 0.32  
Working time = £5 170.36 170.56 0.98  
Working time = £15 176.99 186.45 0.29  
Mean number of visits 
per patient per year 
= 7 in both arms 115.36 171.07 <0.001 
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