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Who receives anticoagulant treatment with warfarin and why?
A population-based study in Finland
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Abstract

Objective. To ascertain the age and gender distribution of patients receiving anticoagulant (AC) treatment with warfarin,
and to establish the prevalence of AC treatment and its indications among the Finnish population. Design. A cross-sectional
study in which the patients were identified from the patient records of health centres. Serzing. Primary health care in the
Hospital District of South Ostrobothnia in Finland. Pazients. Those inhabitants of 15 municipalities in the study area who
received AC treatment with warfarin on 1 April 2004. The total number of inhabitants was 132 621 at the end of 2003.
Main outcome measures. Patient age and gender distributions, the prevalence of AC treatment in the study area, and indica-
tions for AC treatment. Results. Altogether 2389 patients were identified, 51.4% of them men. The mean age of the patients
was 72.4 years. The prevalence of AC treatment was 1.8%; when age-adjusted to match the Finnish population it was
1.64%. The proportion of men receiving AC treatment was higher than that of women in all age groups. Atrial fibrillation
(AF) was the most common main (60.2%) and second (7.2%) indication for AC treatment. Conclusion. Compared with
Finnish figures 12 years earlier the prevalence of AC treatment has more than doubled, and the proportion of AF among
indications has increased from 47% to 67%. New current care guidelines on AF and the increasing proportion of the
elderly among the population are probable explanations.
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Warfarin, a coumarin derivative, produces an antico- Material and methods
agulant effect by inhibiting the vitamin K conversion
cycle [1]. The clinical effectiveness of oral anticoagu-
lants has been established by well-designed clinical
trials in a variety of disease conditions, e.g. for the
prevention of systemic embolism in patients with
atrial fibrillation. In 1992 the prevalence of antico-
agulant (AC) treatment was 0.65% in a Finnish pop-

ulation study [2]. The most common main indication

The study covered those inhabitants of 15 munici-
palities in the Hospital District of South Ostroboth-
nia who received AC treatment with warfarin on 1
April 2004. The number of inhabitants in these
municipalities was 132 621 at the end of 2003. These
municipalities were served by eight health centres.
The health centre doctors, who were also mem-

for this treatment was atrial fibrillation (38%) [3].

The aim of this study was to establish the age and
gender distributions of patients receiving AC treat-
ment, and the prevalence of AC treatment in the
study population. A further aim was to examine the
indications for AC treatment.

bers of the research group at that time, gathered data
from the patient records of their own health centre.
The list of patients with name and identification
number remained within the health centre. The
patient data were entered in the pooled research data
without personal identification.
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According to a Finnish study in 1992 the prev-
alence of anticoagulant (AC) treatment was
0.65% when age-adjusted to match the Finnish
population. Atrial fibrillation was the most
common main indication.

e According to the present study the preva-
lence of AC treatment has since more than
doubled, being 1.64%.

e The proportion of atrial fibrillation among
the indications for AC treatment has
increased from 47% to 67%.

e About half of the patients were 75 years old
or older.

The patients were identified as follows: the health
centre doctors (n = 9 at the time) drew from the
electronic files of their own health centre a list of all
patients whose INR had been examined during the
period 1 January 2004-31 March 2004. They con-
firmed from patient records that the subject was on
warfarin treatment on 1 April 2004. The data gathered
included for example patient’s year of birth, gender,
municipality, health centre, main indication for AC
treatment (International Classification of Diseases,
version 10, the code with three characters), and sec-
ond indication for AC treatment when needed. The
latter was used only when it had really contributed to
the initiation of AC therapy. A patient may for exam-
ple have had atrial fibrillation (AF) for a longer time,
but AC treatment had not been started before cerebral
thrombosis occurred. The latter was the main indica-
tion and AF the second. The two latest INR values
and the interval between them were registered, as well
as whether the patients had a prosthetic valve.

Frequency distributions and cross-tabulations
were used in statistical analysis. The prevalence of
AC treatment in the study population was age-
adjusted to match the Finnish population as follows:
the prevalence figure in each five-year age group was
multiplied by the number of inhabitants in that age
group and divided by the total number of inhabit-
ants. These figures were then summed up.

Results
Who

Altogether 2389 patients who received AC treatment
with warfarin were identified. Of these, 51.4% were
men. The overall age range was 4-99 years; mean age
was 72.4 years. The mean age of men was 70.0 years;
median age 72.0 years. The corresponding figures for
women were 75.7 years and 78.0 years. The propor-
tion of patients 59 years or younger was 13.2%. The

prevalence of AC treatment in the study population
was 1.8%. In different study municipalities the prev-
alence varied between 1.28% and 2.32%. When this
was age-adjusted with the population of Finland at
the end of the year 2003, the prevalence of AC
therapy was 1.64%.

When the prevalence of AC therapy was studied by
five-year age groups the figure was found to be highest
in the age group 85-89 years old (Figure 1). For women
the prevalence was highest in this same age group,
while among men it was highest in the oldest (95+
years) group, 31%. This may be due to chance, as the
number of patients in this group was small (n = 4) and
the number of inhabitants of that age was also small
(n = 11). The prevalence of AC treatment was higher
among men than among women in all age groups.

A total of 27 patients (1.1%) had a longer than
90-day interval between the two latest INR tests. It is
thus likely that some patients who actually received AC
therapy on 1 April are missing from the material.

Why

The main indication was found in almost all cases
(99.9%) (Table I), and the second was recorded for
25.5% of patients. There were altogether 70 different
indications for AC treatment. Altogether 33 indica-
tions were recognized as both main and second indi-
cations. The most common main indication was AF
(Table I). This was also the most common second
indication, which means that AF was the indication
for AC treatment in 67.4% of patients. AF was also
the most common indication for AC treatment in the
age group “under 60 years” (Table I). One-fifth of
the patients in this age group had deep vein throm-
bosis as main or second indication.

Altogether 169 (7.1%) patients had a prosthetic
valve. Of these 63% were men; 69% were 60 years
or older. The most common main indication was
lesions of aortic valve. Thirteen patients had AF as
main indication while the AC treatment had been
started because of this before the valve operation.

Some 1611 patients had AF and AC treatment,
which constitutes 1.2% of the population. The pro-
portion of such patients was highest (10.3%) in the
age group 85 — 89 years (Figure 2). This proportion
was in all five-year age groups higher among men
than among women. Among patients who had AF
and AC treatment 89.3% had AF as main indication
and 10.7% as second indication.

Discussion

The prevalence of AC treatment with warfarin had
more than doubled from 1992 to 2004. The share of
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5-year age groups

Figure 1. Prevalence of AC treatment in the population of 15 municipalities in South Ostrobothnia as at 1 April 2004 by five-year age
groups and gender. (For men 95 years and older the prevalence was 31%.)

AF as the main indication had increased from 38% The material included nearly all AC-treated
to 60%. The mean age of all patients was now 3.5 patients. Using the electronic patient records all
years higher than that in 1992 (68.9 years) [2]. patients whose INR had been examined during a

The results can be compared with the earlier period of three months could be identified. Some
Finnish study. The data were gathered in the same patients are followed up at hospital policlinics for,
way, but from patient records on paper [2]. In 1992 e.g., their heart disease, but the INR tests are taken
the study area included 18 municipalities. Of the 15 in the laboratory of the health centre, and health
municipalities in the present study, six were the same centre doctors adjust the warfarin dose. Some
and others were situated in the vicinity. The services patients may have visited only private doctors. How-
offered by the health centres, and the population do ever, since they mostly use the health centre labora-
not differ considerably from the average in Finland. tory for INR testing, there should be no impact on
Thus the prevalence of AC treatment age-adjusted prevalence figures. Self-monitoring of care was very
to match the Finnish population can indicate the rare in 2004. Also these patients used the health cen-
situation in the whole country. tre laboratory for quality control of monitoring.

Table I. Distribution of main and second indications for AC treatment of all AC patients by age group in 15 municipalities
in South Ostrobothnia in Finland, 1 April 2004.

Age < 60 years n = 317 Age = 60 years n = 2072 All n = 2389
Main Second Main Second Main Second

Indications ICD 10 code indication indication indication indication indication indication
and name (%) (%) (%) (%) (%) (%)
148 Atrial fibrillation 32.5 4.4 64.5 7.6 60.2 7.2
180 Deep vein thrombosis 18.3 2.5 8.1 1.1 9.4 1.3

of lower extremity
163 Brain infarction 8.5 0.6 7.0 4.3 7.2 3.8
126 Pulmonal emboli 8.2 3.2 5.7 1.4 6.0 1.6
135 Lesions of aortic valve 15.5 1.6 4.3 1.0 5.8 1.1
165 Occlusion and stenosis 0.6 0.6 2.3 0.8 2.1 0.8

of precerebral arteries

which has not caused

brain infarction
Other diagnoses 16.1 14.9 8.0 8.9 9.2 9.7
No indication 0.3 72.2 0.1 74.9 0.1 74.5

Altogether 100 100 100 100 100 100
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Figure 2. Proportion of patients who had atrial fibrillation and AC treatment in the population of 15 municipalities in South Ostrobothnia

as at 1 April 2004 in five-year age groups by gender.

There were 27 patients who had a longer than 90-day
interval between the two latest INR tests. It is thus
likely that the prevalence of AC treatment was in
reality a little higher than the found 1.8%.

The health centre physicians in the research group
themselves drew the requisite data from the patient
records. The data gathered — especially information on
main and second indications — is thus of good quality.
There are few other studies to compare our results con-
cerning prevalence of AC treatment. In a Swedish study
with 170 AC patients the prevalence of AC treatment
was 0.52% in 1997 [4]. When this was age-adjusted to
the Swedish population, the prevalence was 0.88%.

Concerning patients who had AF and AC treat-
ment our results can be compared with two Swedish
studies where the prevalence was much lower. In pri-
mary health care in Stockholm 827 patients were on
warfarin treatment for AF; the prevalence in the pop-
ulation was 0.41%. [5]. Among a population regis-
tered in five primary health care centres in Stockholm
419 patients with AF were found, giving a prevalence
of 0.60% [6]; 50.4% of these patients received war-
farin treatment (0.28% of the population).

In the earlier Finnish study it was estimated that
less than half of AF patients received AC treatment
[3]. At that time, for example the prevalence of AF
patients treated with AC was 1.3% in the age group
65-74, and 2.5% in the group over 74 [3].The prev-
alence of AF in the corresponding age groups was
2.8% and 9.0% [7]. There are no newer data regard-
ing the prevalence of AF in Finland. While the prev-
alence of AF patients treated with AC in the present
study was 12% among men aged 80-84 and 85-89,

and about 10% among women in the same age
groups, it may be assumed that the majority of elderly
AF patients receive AC treatment.

In Finland a current care guideline concerning
AF was given at the end of 2005 [8]. It was recom-
mended to administer warfarin (INR 2-3) to all
patients with AF except those with lone AF and aged
less than 60 years [9]. The treatment of AF had been
a theme in many continuing educational events for
physicians for a couple of years before the current
care guideline was given. Also the health centre phy-
sicians were thus aware of the coming new guide-
lines. It is in fact surprising how quickly the change
took place. Formerly old age was regarded as a con-
traindication for AC treatment. It is not self-evident
that physicians follow clinical guidelines. This is usu-
ally interpreted as indicating that the clinicians are
not “good enough” [10]. It is also possible to argue
that perhaps the guidelines are not good enough.
Here the health centre doctors probably saw the new
guidelines as reasonable in their work.

AC treatment entails a considerable workload for
primary health care. Self-monitoring and self-adjust-
ing medications have been found to be effective
methods of monitoring oral AC therapy, but the
patients in question must be appropriately selected
[11]. Some do not wish to make health-related mea-
surements at home [12]. In the present study nearly
70% of AC patients were aged 70 years or older.
Patient education is a challenge even if it does not
include self-testing and adjustment of medication.

During the last few years new anticoagulant drugs
have come onto the market to take the place of



warfarin [13-16]. Even though some seem to be
promising, there are problems. The experience with
these drugs is rather short and they do not have a
specific antidote to be used in emergency situations
like vitamin K is for warfarin. Thus warfarin will
probably remain in use for many years.

Among patients treated with warfarin, age has
been shown to be continuously and independently
associated with increased bleeding risk [17]. It is esti-
mated that the proportion of old persons in the pop-
ulation will rise considerably in the near future [18],
and the age-adjusted incidence of AF is expected to
increase significantly [19]. AF can thus be seen as a
growing public health problem. It is a huge challenge
to primary health care to offer safe and high-quality
care for patients needing oral AC treatment.
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