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What is already known about this subject
• Use of statins is growing worldwide and costs represent a

burden to public budgets.
• The introduction of simvastatin generics, generic

substitution and price regulations have contributed to
price reductions and resulted in overall cost reductions of
statin use in Norway.

What this study adds
• New reimbursement regulations for statins in Norway in June

2005, making simvastatin the drug of choice, had a great
impact on physicians’ prescribing of statins.

• Nearly 40% of the atorvastatin users switched to simvastatin
during the 13-month period after implementation of the new
regulations.

• Among the new users of statins the proportion receiving
simvastatin increased from 48% in May 2005 to 92% in
June 2006.

• The new regulations have reduced costs of statins, even
though the prevalence of statin use has increased.
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Aims
To assess the changes in prescribing of statins in Norway after implementation of the
new reimbursement regulations for statins in June 2005.

Methods
Data were retrieved from the Norwegian Prescription Database covering the total
population in Norway (4.6 million). Outcome measures were the proportion
of atorvastatin users switching to simvastatin and changes in the proportion of new
statin users receiving simvastatin. Based on retail costs for all statin prescriptions dis-
pensed in Norway, expenditure was measured in Norwegian currency.

Results
One-year prevalences of statin use increased from 6.3 to 6.8% for women and from
7.5 to 8.1% for men from the year before to the year after the new statin regulations.
Of atorvastatin users (N = 131 222), 39% switched to simvastatin during the
13-month period after the implementation. The proportion of switching was higher in
women (41%) than in men (36%). In May 2005, 48% of the new statin users
received simvastatin. The proportion of new users receiving simvastatin increased
rapidly after implementation of the new regulations to 68% in June 2005 and reached
92% in June 2006. Expenditure was reduced from €120 million to €95 million when
comparing the year before with the year after the new statin regulations.

Conclusions
The new reimbursement policy for statins has had a great impact on physicians’
prescribing of statins in Norway. Physicians in Norway acknowledge the importance of
contributing to cost containment.
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Introduction
Many studies showing the benefits of statin use on car-
diovascular morbidity and mortality have been pub-
lished since the results of the first pivotal trial were
published in 1994 [1]. The use of statins has been
steadily increasing worldwide, but is higher in Norway
compared with other European countries [2]. The costs
of statin use are mainly covered by the Norwegian
National Insurance Administration through the reim-
bursement scheme system [3]. Membership in this
national insurance programme is mandatory for all
Norwegian citizens.

Since 2003, introduction of simvastatin generics,
generic substitution and price regulations have contrib-
uted to price reductions and reduced costs of statins in
Norway [4–6]. However, the price regulations alone
have had no influence on simvastatin’s proportion of
total sales measured in number of doses [6]. In June
2005, the Norwegian Medicines Agency introduced
new reimbursement regulations for lipid-modifying
agents to improve cost containment further. According
to the new reimbursement regulations, all new users of
statins should be prescribed simvastatin and present
statin users switched to simvastatin at their first
medical visit and within a 1-year transition period. Pre-
scribing of other statins should be reserved for indi-
viduals only with solid medical reasons, including
pharmacokinetic and/or interaction considerations.
Physicians should clearly indicate the reasons for using
other statins in the medical records. Norway is the first
country to introduce such national restrictions on statin
prescribing, and we are not aware of other studies pre-
senting nationwide data.

The aim of this study was to assess the changes in
prescribing of statins in Norway after the new regula-
tions were introduced.

Methods
The Norwegian Prescription Database (NorPD) covers
the entire population of Norway (4.6 million inhabit-
ants). From January 2004 all Norwegian pharmacies
have been obliged to send in data electronically on all
prescriptions dispensed on a monthly basis to NorPD at
the Norwegian Institute of Public Health. NorPD con-
tains basic demographic information from all individu-
als having a prescription dispensed, reimbursed or not,
at Norwegian pharmacies and includes details on
items dispensed [7]. The variables used in the present
study are: patient’s unique encrypted identifying
number, sex, age, date of dispensing and information on
items dispensed [number of packages, tablet strength,
Anatomical Therapeutic Chemical (ATC) code, retail

cost]. All medicines in Norway are classified according
to the ATC classification system [8, 9].

Study population
All individuals were included having a prescription of a
statin (ATC group C10AA) dispensed in Norway from
January 2004 to June 2006. Only prescriptions covered
by the reimbursement regulations were included in the
analysis, representing 99% of total statin costs. The fol-
lowing statins are marketed in Norway: simvastatin,
atorvastatin, pravastatin, fluvastatin and lovastatin.

Period (1 year) prevalence of statin use was calculated
by identifying all individuals having at least one statin
prescription dispensed during the following two periods:
1 year before the intervention (June 2004 to May 2005)
and 1 year after the intervention (June 2005 to May
2006). Prevalence was calculated using gender-specific
distribution of the population in Norway as of 1 January
2005 for the year before and 1 January 2006 for the year
after. If an individual had more than one type of statin
dispensed during a period, the latest statin dispensed was
selected when calculating the distribution of the various
statin users. Switching to simvastatin was studied among
atorvastatin users only. The proportion of switching in
the group of atorvastatin users was calculated for the
13-month period after implementation of the new statin
regulations.

Individuals using many cardiovascular drugs may rep-
resent patients at increased cardiovascular risk. The
proportion of atorvastatin users receiving other cardio-
vascular drugs (measured for separate subgroups in ATC
group C, excluding C05, C06 and C10) was calculated
for those who switched to simvastatin and compared
with those who continued to use atorvastatin in the
13-month period after the new regulations.

New users were defined as individuals who had no
statin dispensed during 2004 and who received a statin
for the first time during the period January 2005 to June
2006.

Based on retail costs, total expenditures in Norwegian
currency (NOK) were retrieved for the year period
before (June 2004 to May 2005) and the year after
(June 2005 to May 2006) implementation of the new
regulations.

Results
Statin users before and after new regulations
The 1-year prevalence of statin use before the new
regulations (June 2004 to May 2005) was 6.3%
(N = 145 810) for women and 7.5% (N = 170 783)
for men. One year after the new regulations (June
2005 to May 2006) the prevalences of statin use
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increased to 6.8% (N = 159 184) for women and 8.1%
(N = 185 736) for men. Table 1 shows the proportion of
simvastatin, atorvastatin and other statin users in the
year before and after implementation of the new statin
regulations.

Expenditure on statin use
Total expenditure on statins was reduced from 959
million NOK (€120 million) in the year before to 762
million NOK (€95 million) in the year after the new
regulations. Expenditure on simvastatin, atorvastatin
and other statins is given in Table 1.

Switching from atorvastatin to simvastatin
Overall, 142 405 individuals were users of atorvastatin
during the 1 year before the new regulations (Table 1).
Of these atorvastatin users, 8% had no statin dispensed
(N = 10 840) or received other statins (pravastatin, lov-
astatin or fluvastatin, N = 343) in the 13 months after
implementation of the new regulations. The remaining
92% (N = 131 222, 60 777 women and 70 445 men) of
atorvastatin users had at least one atorvastatin or simv-
astatin prescription dispensed in the 13 months after
implementation of the new regulations. Switching to
simvastatin was studied among these atorvastatin users:
50 616 atorvastatin users (39%) switched to simvastatin,
whereas 80 606 (61%) continued to use atorvastatin
during the 13-month period after the new regulations.
The proportion of switching was somewhat higher in
women (41%) than in men (36%) and was highest in
individuals previously using 10 mg or 20 mg atorvasta-
tin (Figure 1). The switching proportions in patients
using 40 mg and 80 mg atorvastatin were 31% and 17%,
respectively. The proportion of atorvastatin users receiv-
ing other cardiovascular drugs was 72% in the group of
users who switched to simvastatin, compared with 74%
in the group who continued to use atorvastatin (Table 2).

New users of statins
During the 13-month period after implementation of the
new policy, 55 145 individuals were new users of statins

(26 109 women and 29 036 men; Figure 2). Among new
statin users, the atorvastatin proportion decreased from
64% in January 2005 to 44% in May 2005, whereas the
simvastatin proportion increased from 25 to 48%. The
proportion of new users receiving simvastatin increased
rapidly after implementation of the new regulations to
68% in June 2005 and reached 92% in June 2006. Small
gender differences in the proportion of simvastatin pre-
scribed to new users were observed. The total number of
new atorvastatin users gradually decreased after imple-
mentation of the new statin regulations (Figure 2).
Among new atorvastatin users, the proportion receiving
80 mg increased from 9% (total number of new atorv-
astatin users, N = 1734) in May 2005 to 25% (total
number of new atorvastatin users, N = 287) in May
2006.

Discussion
The new reimbursement policy for statins has had a great
impact on physicians’ prescribing of statins in Norway.

Table 1
Number of users of and expenditure
(NOK) on statins in the year before
(June 2004 to May 2005) and the
year after (June 2005 to May 2006)
the new reimbursement regulations.
Norwegian Prescription Database

Total (%)
Simvastatin
(%)

Atorvastatin
(%)

Other
statins (%)

Number of users
June 2004 to May 2005 316 593 (100) 123 033 (39) 142 405 (45) 51 155 (16)
June 2005 to May 2006 344 917 (100) 210 960 (61) 97 713 (28) 36 244 (11)

Expenditure in million NOK
June 2004 to May 2005 959 (100) 186 (19) 578 (60) 195 (20)
June 2005 to May 2006 762 (100) 187 (25) 482 (63) 92 (12)
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Figure 1
Proportion (%) of atorvastatin users who switched to simvastatin in the

period June 2005 to June 2006, related to dose (tablet strength) of
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Among atorvastatin users, 39% switched to simvastatin
during the 13 months after implementation of the new
regulations. In June 2006, 92% of new statin users
received simvastatin.

Even though the 1-year prevalence of statin use
increased from 6.3 to 6.8% in women and 7.5 to 8.1% in
men, the expenditure on statins was reduced by nearly
200 million NOK (€25 million) from the year before the
new regulations compared with the year after. The esti-
mated reduced costs are attributed both to price reduc-
tions and an increased proportion of simvastatin users.

Many European countries discuss how switching to
the cheaper generics of simvastatin could save money
for the public budgets [10], but very few have yet imple-
mented a switching policy as part of their national regu-
lations or recommendations. Already in December 2004,
the Norwegian health authorities distributed the drafted
new regulations to interested parties. The increased pro-
portion of simvastatin prescribed to new users observed
in the period January to May 2005 reflects that physi-
cians adjusted their prescribing before the new regula-
tions were implemented.

Table 2
Proportion (%) of atorvastatin users
receiving at least one cardiovascular
drug (ATC group C) in the 13 months
after implementation of new regulations
in June 2005. Comparison of atorvastatin
users who switched to simvastatin with
users who continued on atorvastatin.
Norwegian Prescription Database

ATC groups
Atorvastatin users,
switched†(N = 50 616)

Atorvastatin users,
not switched†
(N = 80 606)

C* Cardiovascular system 72% 74%
C01 Cardiac therapy 15% 18%
C02 Antihypertensives 2% 2%
C03 Diuretics 18% 19%
C07 b-Blocking agents 40% 45%
C08 Calcium channel blockers 23% 22%
C09 Agents acting on the

renin–angiotensin system
47% 46%

*Excluding C04, C05 and C10. †The range of the 95% confidence interval is <1%
for all the Anatomical Therapeutic Chemical (ATC) groups.

Figure 2
Monthly number of new statin users in

Norway from January 2005 to June 2006.

Norwegian Prescription Database. Other statins
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Some patients with established coronary heart disease
(CHD) or at high risk of developing CHD may benefit
from initiating statin therapy with a high dose of atorv-
astatin [11–13]. While the overall number of new ator-
vastatin users gradually decreased after the new
regulations (Figure 2), the proportion of the new atorv-
astatin users receiving 80 mg increased. This trend may
reflect a tendency towards reserving atorvastatin for new
patients considered to need aggressive treatment.

Switching to simvastatin was studied only in the
population of previous users of atorvastatin. However,
the number of other statin users has also decreased after
the new regulations, indicating that switching to sim-
vastatin has also occurred among these users (Table 1).
Individuals using 20 mg atorvastatin should be switched
to 40 mg simvastatin according to recommendations
given by the Norwegian Medicines Agency [5]. Our
study has shown that switching decreases with increas-
ing doses of atorvastatin used, reflecting that physicians
consider switching to be less appropriate in the higher
dose range. The maximum approved recommended dose
for simvastatin is 80 mg, and it is therefore not possible
to double the simvastatin dose when switching from a
dose of 80 mg atorvastatin. Nevertheless, 17% of
patients using 80 mg atorvastatin were switched to sim-
vastatin. Clinical considerations related to achievement
of lipid treatment goals or tolerance issues could be
reasons for switching from 80 mg atorvastatin to simv-
astatin, rather than the new reimbursement regulations.

A slightly lower proportion received other cardiovas-
cular drugs in the group of atorvastatin users who
switched to simvastatin, compared with those who con-
tinued on atorvastatin (Table 2). However, it is difficult
to judge whether these differences reflect a true differ-
ence in overall cardiovascular risk in these two groups.

The strength of this study is that it provides detailed
information about all dispensed prescriptions of statins
to individuals in the total population in Norway. The
NorPD contains information that makes it possible to
follow each individual over time in order to study
changes in pharmacological treatment. This approach
eliminates the possibility of selection and recall bias.
Several other countries have healthcare databases con-
taining information on drug prescriptions. However,
many of these are based on insurance plans which cover
only parts of the population, which may introduce selec-
tion bias.

The lack of information about baseline clinical char-
acteristics (e.g. lipid levels, patient cardiovascular risk)
as well as clinical outcome measures in the population of
statin users is a limitation of our study. The follow-up
period after the new statin regulations was too short to

assess changes in treatment outcomes. However, it
would be important to follow the population of statin
users in the future to ensure that the new statin regula-
tions have no negative impact on cardiovascular morbid-
ity or mortality. Compliance with and persistence of
statin treatment related to switching of statins have not
been studied.

The success of a new reimbursement policy depends
on collaboration with the physicians. Our study indi-
cates that physicians acknowledge their responsibility to
contribute to cost containment in Norway.

Competing interests: None declared.
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