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Abstract
Background and Aim: The reduction in coronary heart disease (CHD) mortality in Europe has been associated with a
reduction in coronary risk factors, including dyslipidaemia. Statins reduce blood cholesterol levels and the risk of coronary
events. Their utilization has substantially increased over the years. Although statins should be prescribed according to clinical
guidelines, doctors’ decisions about treatment are usually made subjectively and are influenced by the population risk level.
The aim of this study was to investigate the relation between the time trend of population risk level and statin utilization in two
areas with different levels of coronary risk in the population.
Methods: CHD mortality, as a proxy of population coronary risk level, and statin utilization trends in the period 2001-2011,
were compared between a relatively high-risk CHD area, Stockholm county, and a low-risk area, Sicily.
Results: There was a reduction in CHD mortality and an increase in statin utilization in both areas. The mean annual reduction
in CHD mortality rate/100,000 was greater in Stockholm than in Sicily (-4.6, 95% CI -5.3 -4.0, and -1.9 95% CI -2.6 – 1.2,
respectively). The mean annual increase in statin DDD/TID utilization was larger in Sicily than in Stockholm (5.1, 95% CI 4.8 –
5.3, and 3.7, 95% CI 3.2 – 4.1, respectively). In Stockholm the increase in statin use was mainly due to increased utilization of
simvastatin, whereas it included a greater variety of statins in Sicily.
Conclusion: The relations between time trends of CHD mortality and statin utilization in Stockholm and in Sicily were
different. A larger increase in statins was observed in the low-risk area, associated with a slower reduction in CHD mortality,
whereas a smaller increase in statins was observed in the high-risk area, associated with a greater reduction in CHD mortality.
Other factors apart from the actual risk of the patients may explain these observations, such as differences in socioeconomic
factors, adherence to treatment, policies of drug cost-containment, and population CHD risk profiles.
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Introduction
During the last four decades, coronary heart disease (CHD)
mortality has decreased substantially in Western European
countries1, 2. The greatest contribution to the decrease
comes from the reduction in major CHD risk factors including
dyslipidaemia, one of the strongest predictors of the
development of coronary disease3-6.
Statins, the most used lipid-lowering agents, are associated
with a decrease in CHD events and mortality in both primary
and secondary prevention7-11. The use of statins has increased
in most European countries, though with wide variations12-14.
This has raised some debate on the appropriateness of
the prescribing pattern, especially for primary prevention in
otherwise healthy individuals, i.e. the risk-benefit balance
between lower mortality from aggressive lipid-lowering
treatment and the adverse effects15-18.
According to current guidelines, the decision to start lipidlowering treatment for CHD prevention should be based on
the assessment of the individual’s global risk of developing

CHD19, 20. This should be translated into more frequent use of
statins in high-risk countries, compared to low-risk countries,
partly due to higher levels of coronary risk factors in the former.
Few studies have investigated the relation between coronary
risk levels and utilization of statins in large populations21-24.
Comparisons between CHD death rates in different countries25
and statin utilization in the year 200012, show wide variability in
statin utilization, independent of CHD mortality rates. However,
such studies have been cross-sectional, focusing on a single
year without accounting for the appropriateness of the increase
to the change in the population cardiovascular risk.
Doctors’ subjective perception of risk may have an influence
on the prescription of statins. We have previously observed
that the doctors’ estimate of the coronary risk in a single
patient with a specified set of risk factors seems to be related
to the coronary risk in the general population. In our study26
the estimates were inversely related to the population risk
level in the two areas studied. This unexpected result may
be associated with inappropriate prescribing of lipid-lowering
drugs.
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n° of
mortality
deaths
rates

100

n° of mortality rates
deaths

Sicily

2001

3111

110.6

5435

71.5

1.5

2002

2942

102.3

5660

72.7

1.4

2003

2940

99.7

5950

74.2

1.3

2004

2703

91.1

5131

63.6

1.4

2005

2522

83.5

5105

61.8

1.3

2006

2625

84.4

5383

61.8

1.2

2007

2644

83.4

5520

61.9

1.2

2008

2481

78.0

5541

59.9

1.1

2009

2173

67.3

5584

58.8

0.9

2010

2211

67.9

5399

55.2

1.0

2011

2026

60.8

4433

47.5

1.1

Mean annual
reduction

-4.6 (-5.3, -4.0)

-1.9 (-2.6, -1.2)

Mortality rates are expressed as standardised rates/100.000
(95% CI). OR: odds ratio

An analysis of the time trends in both coronary risk and statin
utilization could increase our understanding of the relation
between the two, especially if we compare patterns between
areas with different coronary risk levels. This study aimed
to assess the relation between the trends over time in statin
utilization and the changes in the population coronary risk
levels, expressed as CHD mortality, and to assess whether
different levels of coronary risk in the population may be
associated with differences in the utilization of statins. We also
evaluated the variation over time in the choice of substances
prescribed. Since different substances induce different degrees
of cholesterol lowering27, a small increase in more potent statins
would theoretically have the same cholesterol-lowering effect
in the population as large increase in utilization of less potent
drugs.

Methods
This was an ecological study comparing trends in CHD
mortality with statins utilization, in the period 2001-2011, in the
regions of Stockholm county (2.054.343 inhabitants in 2011)
in Sweden, and Sicily (5.051.075 inhabitants in 2011) in Italy.
Stockholm is the capital of Sweden, a country with relatively
high CHD mortality levels25, although in recent years the risk
has decreased to low-moderate28 and total cholesterol levels
are now lower than in Italy29. Sicily is part of Italy, a country with
lower CHD mortality30. Both countries have similar public health
system with universal coverage, based on direct taxation of the
inhabitants.
CHD mortality. This was used as expression of population
coronary risk level since it has less diagnostic variance than
measurement of risk factors. Several studies have consistently
demonstrated that changes in CHD mortality are associated
with changes in risk factors31-33.
We used data from The Swedish National Board of Health and
Welfare (Socialstyrelsen)34, a government agency in Sweden
under the Ministry of Health and Social Affairs, and from Istituto
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Figure 1: Changes in standardised CHD mortality rates/100.000
and estimated values from multiple regression model (lines) in
Stockholm (black squares) and Sicily (empty squares).
Superiore di Sanità for CHD mortality in Sicily35. Sicilian data
2009-2011, which are not provided on the web-site, were
made available by Istituto Superiore di Sanità before publication
(Luigi Palmieri, personal communication). In Stockholm the
causes of death were selected according to the international
version of the disease classification (ICD-10), from codes I20
to I25 (ischaemic heart diseases), whereas in Sicily the ICD-9
codes 410-414 were used until 2005, and ICD-10 codes I20-I25
thereafter. Corrections were made to the Sicilian mortality data
from 2001 to 2005, to account for the changes in the causes of
death classification from ICD-9 to ICD-10. The changes from
the old coding system to the new one have been assessed by
bridge-coding studies. These have shown good comparability
for CHD mortality between the two systems36, 37 with a
comparability ratio for ischaemic heart disease of 1.0318. This
means that 3.18% more deaths are classified to this group in
ICD-10 compared to ICD-9. Accordingly, these percentages of
deaths were added to the number of CHD deaths in Sicily, for
each year from 2001 to 2005. All ages were included. To take
into account the possible bias of different age classes in the
two areas of the study, mortality data were age-standardised
according to the population of Europe, and expressed as
rates/100,000.
Statin utilization. Only the changes in the use of statins were
analysed since these drugs account for more than 90% of lipidlowering drugs prescribed in both countries.
The data were extracted from the Swedish Prescribed Drug
Register of the National Board of Health and Welfare38,39
and from the Sicilian Assessorato Regionale della Salute40.
Both these databases have complete records of all drugs
dispensed to the inhabitants in the regions. To enable
international comparisons in different periods, we used the
Anatomical Therapeutic Chemical (ATC) classification and
the standard international method for estimating drug use
across populations, the Defined Daily Dose (DDD) per one
Thousand Inhabitants per Day (DDD/TID). DDD is the assumed
average maintenance dose per day for a drug used for its
main indication in adults41, 42. Analyses in this study were
based on the 2009 DDDs update for all the time periods. The
ATC codes were C10AA (statins) and C10AA01, 03, 04, 05
and 07 (simvastatin, pravastatin, fluvastatin, atorvastatin and
rosuvastatin, respectively).

142

|

March 2014 - Issue 3

30
20

DDD/TID

10
0

40
30
20

2001

2003

2001

2003

2005

years

2007

2009

2011

Figure 2: Changes in statin utilization, expressed as DDD/TID,
and estimated values from multiple regression model (lines) in
Stockholm (black squares) and Sicily (empty squares).
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Figure 3A: Changes in utilization of different statins in
Stockholm, expressed as DDD/TID.
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Statistical analysis. CHD mortality rates and volumes (DDD/TID)
of dispensed statins in Stockholm and in Sicily between 20012011 were tabulated and mean values with 95% confidence
intervals were calculated. The odds ratios of CHD mortality
between Stockholm and Sicily were computed for each year.
Multiple linear regression was used to investigate the trends
and the overall differences in CHD mortality and statin utilization
in the two areas. An interaction term between year and area
was included in both models to ascertain whether the effect of
time on the two outcomes, death rates and statin utilization,
was different in the two areas. Statistical analyses were carried
out using STATA 11. Analytic weights (Stata aweights) were
used in the regression analysis to adjust for the different
population sizes in the two regions.
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Figure 3B: Changes in utilization of different statins in Sicily,
expressed as DDD/TID.

Results
The overall CHD mortality rates were higher in Stockholm
than in Sicily for each of the years studied (Table 1). A greater
rate of reduction in CHD mortality (p<0.001) was observed in
Stockholm compared to Sicily (Figure 1). Between 2001 and
2011, the odds ratio of CHD mortality in Stockholm compared
to Sicily, decreased from 1.5 (95% CI 1.4-1.6) to 1.1 (95% CI
1.0-1.2).
The overall utilization of statins was higher in Stockholm, at
least until 2009 (Table 2), and increased steadily over the years
in both regions (Figure 2). The interaction between time and
area in statin utilization was statistically significant (p<0.001) in
the two areas, with Sicily having a steeper increase.
The analysis of the time trend of Individual substances showed
a marked increase of simvastatin in Stockholm (mean annual
increase 3.4 DDD/TID) compared to the other statins (mean
annual increase < 1 DDD/TID) (Figure 3A). In Sicily there was
a more homogeneous increase: atorvastatin showed the
greatest increase rate over time, followed by rosuvastatin
and simvastatin (mean annual increase 1.9, 1.7, 1.1 DDD/TID
respectively) (Figure 3B).

Discussion
We found a higher overall CHD mortality and utilization of
statins in Stockholm than in Sicily. If we accept CHD mortality
as a marker for CHD risk level, the results are compatible with
a hypothesis that high cardiovascular risk in general leads to a
great need for risk-lowering actions, e.g. prescription of lipidlowering drugs.
The mortality declined in both regions between 2001 and 2010
and the gap between the two areas decreased over time. During
the same period, statin utilization increased in both areas, with
a steeper increase in Sicily.
The relation between coronary risk and statin utilization may
be considered from two angles: as an effect of statins on
cardiovascular risk, or as changes in statin utilization following
changes in risk levels. If we find a large increase in statins over
time in an area with a rapid reduction in coronary disease,
this may support the concept of statins as an important factor
behind reduction in coronary disease. If the reverse is found,
a larger increase in statin utilization in an area with slower
reduction in coronary disease, we should consider other factors
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of statins discontinuation is probably lower in Sweden than in
Italy.

Table 2: Utilization of statins in Stockholm and Sicily
Year

Stockholm

Sicily

2001

20.3

10.5

2002

26.3

15.3

2003

31.6

20.7

2004

36.0

25.4

2005

38.9

32.5

2006

41.9

37.3

2007

45.8

39.8

2008

50.2

44.5

2009

54.9

50.9

2010

56.8

56.9

2011

55.9

61.3

3.7 (3.2-4.1)

5.1 (4.8-5.3)

Mean annual increase DDD/TID
(95%CI)

behind changes in statin utilization, e.g. attitudes among
doctors, and other factors within society and the medical
community26. The increase in statin utilization we observed in
both areas, with a corresponding decrease in mortality, may
suggest that statins exert a powerful effect on CHD mortality.
In this case, changes in statin utilization and mortality should
be “concordant”, i.e. a larger increase in statins should
accompany a faster reduction in mortality. However, we found a
“discordant” relation, i.e. larger increase in statins accompanied
a slower reduction in mortality, which supported the idea that
there are other factors than risk levels behind the rise in statin
utilization. Although it is widely recognised that a decrease in
population total cholesterol makes a large contribution to CHD
mortality reduction43, the trend we observed cannot be entirely
attributed to statins since mortality rates in these countries
started to reduce in the ‘70s, several years before statin therapy
became available44, 45. Moreover, both in Sweden and Italy, more
than half of the decrease in CHD mortality between 1980 and
2000 is attributable to a reduction in major risk factors, mainly
cholesterol, blood pressure and smoking prevalence46, 47.
Moreover, statins cannot fully explain the reduction in CHD
deaths observed in more recent years48. Clinical trials show that
their contribution to absolute reduction of CHD mortality ranges
from <1% to 3.5% in both primary and secondary prevention49.
A comparison of CHD age-standardised mortality rates in two
neighbouring Nordic countries, Denmark and Norway, shows
no difference despite a fourfold wider use of statins in Norway12,
25
. Studies in Sweden and England demonstrated that a large
increase in statin prescriptions was associated with no effect
or only a modest reduction in admission rates for myocardial
infarction21, 50. In the present study, it seems unlikely that the
statins made a large contribution to CHD mortality reduction
at a population level since the large increase in statins in Sicily
was associated with a smaller reduction in mortality, compared
to Stockholm.
Observational studies have documented a large discrepancy
between guideline recommendations and clinical practice,
and a substantial proportion of patients do not achieve the
guidelines target51-53. This may be partly explained by poor
patient adherence to treatment. Discontinuation of statins is
linked to increased risk of CHD events54, 55, whereas higher
adherence is associated with lower CHD mortality56-58. The rate

Previous studies have shown discontinuation rates of
about 20% and 50% respectively, during the first year of
treatment58-61. Moreover, It has been observed that poor
adherence is associated with lower income status62, 63. Since
the gross domestic product per capita in Sicily is about one
third that of Stockholm (14,100 Euros per inhabitant in 2001
and 16,800 in 2010, compared to 38,800 in 2001 and 50,700
in 2010)64, this may have contributed to the slower decrease in
CHD mortality observed in Sicily compared to Stockholm.
The variation between the two regions in total statin use might
in part be explained by the rise in relative use of more potent
statins in Sicily. DDDs of statins are not equipotent and the
lipid-lowering effect per unit varies for different statins65. At
a dose equivalent to one DDD there is a gradient in lowering
LDL cholesterol. Clinical trials have shown that reductions of
LDL cholesterol for rosuvastatin, atorvastatin, simvastatin,
pravastatin and fluvastatin, are about 46%, 43%, 39%, 30%,
23%, respectively66, 67. Consequently, the use of more potent
statins could result in a larger reduction in LDL cholesterol
with a smaller increase in DDDs. Our results contrast with
this possibility since more potent statins accounted for a
larger proportional increase in DDD/TID in Sicily compared to
Stockholm.
However, if there is a trend favouring the use of a high
dosage of a statin whose DDD is set at a low dose, there will
be a disproportionate number of DDDs of that substance.
Consequently, the volume of that statin will increase much
more than the number of patients. This may be the case with
atorvastatin in Sicily. Without information on prescribed daily
doses we cannot exclude this possibility to explain the rapid
rise of statin prescriptions in Sicily.
Restrictive regulations about reimbursement of statins
were introduced in Sweden in 2009 as cost-containment
measures60. Reimbursement was excluded completely for
atorvastatin 10 mg and rosuvastatin 5mg as well as for branded
simvastatin, whereas reimbursement for the higher strengths
of atorvastatin and rosuvastatin was restricted to patients not
reaching goals with generic simvastatin. The new scheme
resulted in decreasing utilization of low-doses atorvastatin and
rosuvastatin, switching to higher doses of generic simvastatin
and an increase in discontinuation of treatment. However,
such changes occurred quite late in this study period. In Italy
there was full reimbursement of statins for patient with 10year cardiovascular risk ≥20%, according to the European
guidelines68, until 200369. Reimbursement criteria were revised in
2004. The main change was the introduction of a new national
scoring system70. This produced a slight decrease in statin use,
since the absolute risk in the Italian population is lower than in
the European population71. However, it is important to recognize
that the country difference in the choice of statins may be
attributable to other differences in pharmaceutical policies
between the countries. In Sweden, generic substitution was
introduced in 2002, whereas in Italy the patent for simvastatin
expired in 200713, 14. This resulted in very low prices for generic
simvastatin in Sweden, leading to substantially larger price
differences between the different statins than in Italy72.
The lack of correspondence between the rate of reduction in
coronary mortality and the rate of increase in statins use could
be related to differences in the doctors’ risk judgement in the
two areas studied. Although treatment decisions should be
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based on global assessment of the patients’ risk, changes over
time in single risk factors may influence the decision about
treatment. Observational studies in the northern Swedish
population in the last 20 years, have shown a reduction in
blood pressure, total cholesterol and smoking, a slight increase
in body weight, and a stable incidence of diabetes73, 74. On
the other hand, in the same period, observations in different
areas of Italy, including Sicily, have documented an increase
in cholesterol and body weight75. These trends in single risk
factors may have influenced the use of statins independently
from the global risk of the patients.
It has previously been observed that statins are overused in
individuals with low cardiovascular risk, whereas are underused
in those at high risk76, 77. The decision about treatment should
follow the estimate of cardiovascular risk, so risk estimation
is a crucial task for physicians. Despite the development of
specific tools for risk assessment, their use in clinical practice is
limited and the risk estimate for a single patient is usually made
subjectively78. In our previous study of risk estimates made by
primary care doctors from Stockholm and Sicily we found that
the risk estimates tended to be inversely related to the average
cardiovascular risk in the population26, and that Swedish doctor
tended to underestimate high-risk patients79. Moreover, doctors
in Stockholm were less likely to start lipid-lowering treatment
even when their estimate of the risk was above the threshold at
which guidelines recommend that pharmacological treatment
should start26. In a separate study we found that treatment of
hyperlipidaemia in Stockholm was initiated at higher levels
of cholesterol than in Sicily80. These observations may have
clinical implications, as patients at high coronary risk may be
undertreated and at risk of cardiovascular morbidity, whereas
low-risk patients may be unnecessarily treated, generating
adverse effects and increasing costs. However, the linkage
between the time trends in the present study and differences
in doctors’ risk estimates and willingness to prescribe statins is
not wholly clear as we have no data on time trends in doctors’
judgments.
There are some limitations to our study. Data on prescriptions
of statin according to age, gender and socioeconomic status
was not available for either region. Moreover, there are
demographic differences between Stockholm, which is a large
city, and Sicily, more rural. The farm labour force in Stockholm
is 0.2% of population, compared to 8.5% in Sicily81. The
corresponding values for Sweden and Italy (1.5% and 5.6%,
respectively) indicate that both Stockholm and Sicily are only
partially representative of the entire country. Some studies
have shown higher prescription rates of statins in the elderly24
and for women82. A socioeconomic gradient in the utilization
of statins has also been observed22, 23, 83. Patients with higher
income and educational level are more prone to start statin
treatment compared to patients with lower income, especially in
secondary prevention. A different distribution of these patients
in the two regions we studied, might have affected the statins
prescribing pattern.
Another possible weakness was the limited information on
statin prescription according to indication, whether primary or
secondary prevention, and on the level of cardiovascular risk in
the areas of the study. Some national data show that in Italy the
prevalence of statin utilization in primary prevention is double
that of secondary prevention71, whereas in Sweden it is equally
distributed84. A Danish study showed an increasing use of statin
in asymptomatic individuals, and in patients with diabetes or
peripheral atherosclerosis85. The relative contribution of the
growth of treatment of these latter types of atherosclerotic
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patients to the rise in statin prescribing in Stockholm and Sicily
is not known.

Conclusions
In the period 2001 to 2011, CHD mortality in Stockholm
decreased more than in Sicily, whereas the rise in statin
utilization was greater in Sicily. The greatest contribution to the
statins increase was from simvastatin in Stockholm, whereas
in Sicily more statins contributed. The inverse relation between
CHD mortality which reflects the cardiovascular risk in the
population, and statin utilization pattern in the two areas, may
be partly explained by factors outside the global risk level of
the patients, such as differences in adherence to treatment,
the socioeconomic gradient between Stockholm and Sicily,
different trends in single risk factors, and differences in doctors’
coronary risk management in geographical areas with different
population risk profiles.

Correspondence to:
Dr Federico Vancheri MD
Department of Internal Medicine
Catanissetta, Sicily
Email: federico.vancheri@ki.se

References
1. Kesteloot H, Sans S, Kromhout D. Dynamics of cardiovascular and allcause mortality in Western and Eastern Europe between 1970 and 2000.
European Heart Journal. 2006;27(1):107-13.
2.	Levi F, Chatenoud L, Bertuccio P, Lucchini F, Negri E, La Vecchia C.
Mortality from cardiovascular and cerebrovascular diseases in Europe and
other areas of the world: an update. European Journal of Cardiovascular
Prevention & Rehabilitation. 2009;16(3):333-50.
3.	Yusuf S, Hawken S, Ôunpuu S, Dans T, Avezum A, Lanas F, et al. Effect
of potentially modifiable risk factors associated with myocardial infarction
in 52 countries (the INTERHEART study): case-control study. The Lancet.
2004;364:937-52.
4. Kuulasmaa K, Tunstall-Pedoe H, Dobson A, Fortmann S, Sans S, Tolonen
H, et al. Estimation of contribution of changes in classic risk factors
to trends in coronary-event rates across the WHO MONICA Project
populations. The Lancet. 2000;355(9205):675-87.
5.	Di Cesare M, Bennett JE, Best N, Stevens GA, Danaei G, Ezzati M. The
contributions of risk factor trends to cardiometabolic mortality decline
in 26 industrialized countries. International Journal of Epidemiology.
2013;42(3):838-48.
6.	Greenland P, Knoll M, Stamler J, et al. Major risk factors as antecedents of
fatal and nonfatal coronary heart disease events. JAMA. 2003;290(7):8917.
7. Cholesterol Treatment Trialists’ (CCT) Collaborators. The effects of
lowering LDL cholesterol with statin therapy in people at low risk of
vascular disease: meta-analysis of individual data from 27 randomised
trials. The Lancet. 2012;380(9841):581-90.
8. Brugts JJ, Yetgin T, Hoeks SE, Gotto AM, Shepherd J, Westendorp RGJ,
et al. The benefits of statins in people without established cardiovascular
disease but with cardiovascular risk factors: meta-analysis of randomised
controlled trials. BMJ. 2009;338:b2376.
9. Heart Protection Study Collaborative Group. MRC/BHF Heart
Protection Study of cholesterol lowering with simvastatin in 20536
high-risk individuals: a randomised placebo-controlled trial. The Lancet.
2002;360(9326):7-22.
10.	Taylor F, Huffman MD, Macedo AF, Moore TH, Burke M, Davey Smith G, et
al. Statins for the primary prevention of cardiovascular disease. Cochrane
Database Syst Rev. 2013;1:CD004816.
11.	Tonelli M, Lloyd A, Clement F, Conly J, Husereau D, Hemmelgarn B, et al.
Efficacy of statins for primary prevention in people at low cardiovascular
risk: a meta-analysis. Canadian Medical Association Journal.
2011;183(16):E1189-E202.
12.	Walley T, Folino-Gallo P, Schwabe U, van Ganse E. Variations and
increase in use of statins across Europe: data from administrative
databases. BMJ. 2004;328(7436):385-6.
13.	Godman B, Shrank W, Wettermark B, Andersen M, Bishop I, Burkhardt
T, et al. Use of Generics—A Critical Cost Containment Measure for All
Healthcare Professionals in Europe? Pharmaceuticals. 2010;3(8):2470-94.
14.	Godman B, Shrank W, Andersen M, Berg C, Bishop I, Burkhardt T, et
al. Policies to enhance prescribing efficiency in Europe: findings and
future implications. Frontiers in Pharmacology. 2011; doi: 10.3389/
fphar.2010.00141.

March 2014 - Issue 3

|

Original articles

15.	Thompson A, Temple NJ. The case for statins: has it really been made?
Journal of the Royal Society of Medicine. 2004;97(10):461-4.
16.	Petursson H, Getz L, Sigurdsson JA, Hetlevik I. Can individuals with
a significant risk for cardiovascular disease be adequately identified
by combination of several risk factors? Modelling study based on the
Norwegian HUNT 2 population. Journal of Evaluation in Clinical Practice.
2009;15(1):103-9.
17. Alla VM, Agrawal V, DeNazareth A, Mohiuddin S, Ravilla S, Rendell M. A
Reappraisal of the Risks and Benefits of Treating to Target with Cholesterol
Lowering Drugs. Drugs. 2013;73(10):1025-54.
18. Mansi I, Mortensen E. The controversy of a wider statin utilization: why?
Expert Opinion on Drug Safety. 2013;12(3):327-37.
19.	Perk J, De Backer G, Gohlke H, Graham I, Reiner Ž, Verschuren M, et
al. European Guidelines on cardiovascular disease prevention in clinical
practice (version 2012): The Fifth Joint Task Force of the European Society
of Cardiology and Other Societies on Cardiovascular Disease Prevention
in Clinical Practice (constituted by representatives of nine societies and by
invited experts)Developed with the special contribution of the European
Association for Cardiovascular Prevention & Rehabilitation (EACPR).
European Heart Journal. 2012;33(13):1635-701.
20.	Stone NJ, Robinson J, Lichtenstein AH, Merz CNB, Blum CB, Eckel RH,
et al. 2013 ACC/AHA Guideline on the Treatment of Blood Cholesterol
to Reduce Atherosclerotic Cardiovascular Risk in Adults: A Report of
the American College of Cardiology/American Heart Association Task
Force on Practice Guidelines. Circulation. 2013. DOI: 10.1161/01.
cir.0000437738.63853.7a
21. Majeed A, Aylin P, Williams S, Bottle A, Jarman B. Prescribing of lipid
regulating drugs and admissions for myocardial infarction in England. BMJ.
2004;329(7467):645.
22.	Selmer R, Sakshaug S, Skurtveit S, Furu K, Tverdal A. Statin treatment
in a cohort of 20 212 men and women in Norway according to
cardiovascular risk factors and level of education. British Journal of Clinical
Pharmacology. 2009;67(3):355-62.
23.	Thomsen RW, Johnsen SP, Olesen AV, Mortensen JT, Bøggild H, Olsen
J, et al. Socioeconomic gradient in use of statins among Danish patients:
population-based cross-sectional study. British Journal of Clinical
Pharmacology. 2005;60(5):534-42.
24. Kildemoes HW, Hendriksen C, Andersen M. Drug utilization according
to reason for prescribing: a pharmacoepidemiologic method based
on an indication hierarchy. Pharmacoepidemiology and Drug Safety.
2012;21(10):1027-35.
25. Müller-Nordhorn J, Binting S, Roll S, Willich SN. An update on regional
variation in cardiovascular mortality within Europe. European Heart Journal.
2008;29(10):1316-26.
26. Vancheri F, Strender L-E, Bring J, Montgomery H, Skånér Y, Backlund
LG. General practitioners’ coronary risk assessments and lipid-lowering
treatment decisions in primary prevention: comparison between two
European areas with different cardiovascular risk levels. Primary Health
Care Research & Development. 2008;9(04):248-56.
27.	Walley T, Folino-Gallo P, Stephens P, Van Ganse E, EuroMedStat g.
Trends in prescribing and utilization of statins and other lipid lowering
drugs across Europe 1997–2003. British Journal of Clinical Pharmacology.
2005;60(5):543-51.
28. Nilsson PM. Risken för hjärt-kärlsjukdom allt lägre för svensk befolkning.
Läkartidningen. 2012;109(23):1150-1.
29. Farzadfar F, Finucane MM, Danaei G, Pelizzari PM, Cowan MJ, Paciorek
CJ, et al. National, regional, and global trends in serum total cholesterol
since 1980: systematic analysis of health examination surveys and
epidemiological studies with 321 country-years and 3·0 million participants.
The Lancet 2011;377(9765):578-86
30. Conroy RM, Pyörälä K, Fitzgerald AP, Sans S, Menotti A, De Backer G, et
al. Estimation of ten-year risk of fatal cardiovascular disease in Europe: the
SCORE project. European Heart Journal. 2003;24(11):987-1003.
31. Menotti A, Lanti M, Kromhout D, Blackburn H, Nissinen A, Dontas A, et
al. Forty-year coronary mortality trends and changes in major risk factors
in the first 10 years of follow-up in the seven countries study. European
Journal of Epidemiology. 2007;22(11):747-54.
32. Capewell S, Ford ES, Croft JB, Critchley JA, Greenlund KJ, Labarthe DR.
Cardiovascular risk factor trends and potential for reducing coronary heart
disease mortality in the United States of America. Bulletin of the World
Health Organization. 2010;88:120-30.
33.	Wijeysundera HC, Machado M, Farahati F, Wang X, Witterman W, Van
der Velde G, et al. Association of temporal trends in risk factors and
treatment uptake with coronary heart disease mortality, 1994-2005. JAMA.
2010;303(18):1841-7.
34.	The National Board of Health and Welfare. Cause of death statistics.
Available at: http://www.socialstyrelsen.se.
35. Istituto Superiore di Sanità: Epidemiologia Sorveglianza e Promozione della
Salute. La mortalità per causa in Italia: 1980-2003 e 2006-2008. Available
at http://www.iss.it/site/mortalita/ Accessed December 15 2012. Data
were standardised according to the European population.
36. Istituto Nazionale di Statistica. Analisi del bridge coding Icd-9 - Icd-10 per
le statistiche di mortalità per causa in Italia. Metodi e Norme n° 50. http://
www3.istat.it/dati/catalogo/20111020_01/. 2011.

145

37.	Statistics Canada. Comparability of Icd-10 and Icd-9 for Mortality Statistics
in Canada. Ottawa: Statistics Canada, 2005 (Catalogue n° 84-548-XIE).
http://www.statcan.gc.ca/pub/84-548-x/84-548-x2005001-eng.pdf.
38.	The National Board of Health and Welfare. The Swedish drug
registry. http://www.socialstyrelsen.se/register/halsodataregister/
lakemedelsregistret. 2011.
39.	Wettermark B, Hammar N, MichaelFored C, Leimanis A, Otterblad
Olausson P, Bergman U, et al. The new Swedish Prescribed Drug
Register—Opportunities for pharmacoepidemiological research and
experience from the first six months. Pharmacoepidemiology and Drug
Safety. 2007;16(7):726-35.
40. Assessorato Regionale della Salute Servizio 7 Farmaceutica. http://www.
regione.sicilia.it/sanita/. 2013.
41. Merlo J, Wessling A, Melander A. Comparison of dose standard units
for drug utilisation studies. European Journal of Clinical Pharmacology.
1996;50(1-2):27-30.
42.	WHO Collaborating Centre for Drug Statistics Methodology. ATC/DDD
index 2013. http://wwwwhoccno/atc_ddd_index/WHO 2013.
43. Ford ES, Capewell S. Proportion of the decline in cardiovascular mortality
disease due to prevention versus treatment: public health versus clinical
care. Annual Review of Public Health. 2011;32(1):5-22.
44.	Sans S, Kesteloot H, Kromhout D. The burden of cardiovascular diseases
mortality in Europe. European Heart Journal. 1997;18(8):1231-48.
45. Allender S, Scarborough P, Peto V, Rayner M, Leal J, Luengo-Fernandez
R, et al. European cardiovascular disease statistics. Britsh Heart
Foundation Health Promotion Research Group, Health Economics
Research Centre, Department of Public Health, University of Oxford 2008.
46. Björck L, Rosengren A, Bennett K, Lappas G, Capewell S. Modelling the
decreasing coronary heart disease mortality in Sweden between 1986 and
2002. European Heart Journal. 2009;30(9):1046-56.
47.	Palmieri L, Bennett K, Giampaoli S, Capewell S. Explaining the decrease in
coronary heart disease mortality in Italy between 1980 and 2000. American
Journal of Public Health. 2010;100(4):684-92.
48. Capewell S, Ford E. Why have total cholesterol levels declined in most
developed countries? BMC Public Health. 2011;11(1):641.
49. Naci H, Brugts JJ, Fleurence R, Tsoi B, Toor H, Ades A. Comparative
benefits of statins in the primary and secondary prevention of major
coronary events and all-cause mortality: a network meta-analysis of
placebo-controlled and active-comparator trials. European Journal of
Preventive Cardiology. 2013;20(4):641-57.
50. Henricson K. Pharmacoepidemiology of Antibiotics, Weak Opioids and
Statins with Special Reference to Socioeconomic Aspects: An Ecological
Approach: Lund University; 2003.
51. Hartz I, Eggen AE, Grimsgaard S, Skjold F, Njølstad I. Whom are we
treating with lipid-lowering drugs? Are we following the guidelines?
Evidence from a population-based study: the Tromsø study 2001.
European Journal of Clinical Pharmacology. 2004;60(9):643-9.
52. Banegas JR, López-García E, Dallongeville J, Guallar E, Halcox JP,
Borghi C, et al. Achievement of treatment goals for primary prevention
of cardiovascular disease in clinical practice across Europe: the EURIKA
study. European Heart Journal. 2011;32(17):2143-52.
53. Kotseva K, Wood D, De Backer G, De Bacquer D, Pyorala K, Keil U, et
al. Cardiovascular prevention guidelines in daily practice: a comparison
of EUROASPIRE I, II, and III surveys in eight European countries. Lancet.
2009;373(9667):929-40.
54. Zhang H, Plutzky J, Skentzos S, Morrison F, Mar P, Shubina M, et al.
Discontinuation of Statins in Routine Care SettingsA Cohort Study. Annals
of Internal Medicine. 2013;158(7):526-34.
55. Rasmussen JN, Chong A, Alter DA. Relationship between adherence to
evidence-based pharmacotherapy and long-term mortality after acute
myocardial infarction. JAMA. 2007;297(2):177-86.
56.	Simpson SH, Eurich DT, Majumdar SR, Padwal RS, Tsuyuki RT, Varney
J, et al. A meta-analysis of the association between adherence to drug
therapy and mortality. BMJ. 2006;333(7557):15.
57. Bouchard M-H, Dragomir A, Blais L, Bérard A, Pilon D, Perreault S. Impact
of adherence to statins on coronary artery disease in primary prevention.
British Journal of Clinical Pharmacology. 2007;63(6):698-708.
58. Corrao G, Scotti L, Zambon A, Baio G, Nicotra F, Conti V, et al. Costeffectiveness of enhancing adherence to therapy with statins in the setting
of primary cardiovascular prevention. Evidence from an empirical approach
based on administrative databases. Atherosclerosis. 2011;217(2):479-85.
59.	Deambrosis P, Saramin C, Terrazzani G, Scaldaferri L, Debetto P, Giusti P,
et al. Evaluation of the prescription and utilization patterns of statins in an
Italian local health unit during the period 1994–2003. European Journal of
Clinical Pharmacology. 2007;63(2):197-203.
60.	Pettersson B, Hoffmann M, Wändell P, Levin L-Å. Utilization and costs of
lipid modifying therapies following health technology assessment for the
new reimbursement scheme in Sweden. Health Policy. 2012;104(1):84-91.
61.	Larsen J, Vaccheri A, Andersen M, Montanaro N, Bergman U. Lack of
adherence to lipid-lowering drug treatment. A comparison of utilization
patterns in defined populations in Funen, Denmark and Bologna, Italy.
British Journal of Clinical Pharmacology. 2000;49(5):463-71.
62.	Lemstra M, Blackburn D, Crawley A, Fung R. Proportion and risk indicators

146

of nonadherence to statin therapy: A meta-analysis. Canadian Journal of
Cardiology. 2012;28(5):574-80.
63. Chan DC, Shrank WH, Cutler D, Jan S, Fischer M, Liu J, et al. Patient,
Physician, and Payment Predictors of Statin Adherence. Medical Care.
2010;48(3):196-202.
64.	Eurostat. http://ec.europa.eu/eurostat Regional economic accounts. Gross
domestic product indicators.
65. Illingworth DR, Erkelens DW, Keller U, Thompson GR, Tikkanen MJ.
Defined daily doses in relation to hypolipidaemic efficacy of lovastatin,
pravastatin, and simvastatin. The Lancet. 1994;343(8912):1554-5.
66. Jones PH, Davidson MH, Stein EA, Bays HE, McKenney JM, Miller E, et al.
Comparison of the efficacy and safety of rosuvastatin versus atorvastatin,
simvastatin, and pravastatin across doses (STELLAR Trial). The American
Journal of Cardiology. 2003;92(2):152-60.
67. Jones Md P, Kafonek Md S, Laurora PharmD I, Hunninghake
Md D. Comparative Dose Efficacy Study of Atorvastatin Versus
Simvastatin, Pravastatin, Lovastatin, and Fluvastatin in Patients With
Hypercholesterolemia (The CURVES Study). The American Journal of
Cardiology. 1998;81(5):582-7.
68.	Wood D, De Backer G, Faergeman O, Graham I, Mancia G, Pyörälä K.
Prevention of coronary heart disease in clinical practice. Recommendations
of the Second Joint Task Force of European and other Societies on
Coronary Prevention. European Heart Journal. 1998;19(10):1434-503.
69. Ministero della Salute. Guida all’uso dei farmaci. 2003;2.
70.	Progetto CUORE. Carte del rischio cardiovascolare. Available at: http://
www.cuore.iss.it/.
71.	Trifirò G, Alacqua M, Corrao S, Moretti S, Tari D, Galdo M, et al. Lipidlowering drug use in Italian primary care: effects of reimbursement criteria
revision. European Journal of Clinical Pharmacology. 2008;64(6):619-25.
72.	Godman B, Wettermark B, Hoffmann M, Andersson K, Haycox A,
Gustafsson LL. Multifaceted national and regional drug reforms and
initiatives in ambulatory care in Sweden: global relevance. Expert Review
of Pharmacoeconomics & Outcomes Research. 2009;9(1):65-83.
73.	Eriksson M, Holmgren L, Janlert U, Jansson JH, Lundblad D, Stegmayr
B, et al. Large improvements in major cardiovascular risk factors in the
population of northern Sweden: the MONICA study 1986–2009. Journal of
Internal Medicine. 2011;269(2):219-31.
74. Norberg M, Danielsson M. Overweight, cardiovascular diseases and
diabetes: Health in Sweden: The National Public Health Report 2012.

Original articles

|

March 2014 - Issue 3

Chapter 7. Scandinavian Journal of Public Health. 2012;40(9 suppl):135-63.
75.	Palmieri L, Lo Noce C, Vanuzzo D, Dima F, Donfrancesco C, Pilotto L, et
al. Osservatorio Epidemiologico Cardiovascolare: andamento temporale
dei fattori di rischio cardiovascolare. Giornale Italiano di Cardiologia.
2010;11(Suppl 3 al n. 5):31S-6S.
76. van Staa T-P, Smeeth L, Ng ES-W, Goldacre B, Gulliford M. The efficiency
of cardiovascular risk assessment: do the right patients get statin
treatment? Heart. 2013;99(21):1597-602.
77. Ko DT, Mamdani M, Alter DA. Lipid-lowering therapy with statins in highrisk elderly patients. JAMA. 2004;291(15):1864-70.
78.	Eichler K, Zoller M, Tschudi P, Steurer J. Barriers to apply cardiovascular
prediction rules in primary care: a postal survey. BMC Family Practice.
2007;8(1):1.
79. Backlund L, Bring J, Strender L-E. How accurately do general practitioners
and students estimate coronary risk in hypercholesterolaemic patients?
Primary Health Care Research & Development. 2004;5(02):145-52.
80.	Danielsson B, Vancheri F, Åberg H, Strender L-E. Hyperlipidaemia:
Differences in management practices and attitudes in two regions
in Europe – Sicily and the Stockholm area. European Journal of
Epidemiology. 1998;14(5):477-82.
81.	Eurostat. http://ec.europa.eu/eurostat, Regional agriculture statistics. Farm
labour force and management. Labour force: number of persons and farm
work.
82.	Savoie I, Kazanjian A. Utilization of lipid-lowering drugs in men and women:
a reflection of the research evidence? Journal of Clinical Epidemiology.
2002;55(1):95-101.
83. Rasmussen JN, Gislason GH, Rasmussen S, Abildstrom SZ, Schramm
TK, Køber L, et al. Use of statins and beta-blockers after acute myocardial
infarction according to income and education. Journal of Epidemiology and
Community Health. 2007;61(12):1091-7.
84.	Silwer L, Lundborg CS, Petzold M. Prevalence of purchase of
antihypertensive and serum lipid-reducing drugs in Sweden—individual
data from national registers. Pharmacoepidemiology and Drug Safety.
2008;17(1):37-42.
85. Kildemoes HW, Vass M, Hendriksen C, Andersen M. Statin utilization
according to indication and age: A Danish cohort study on changing
prescribing and purchasing behaviour. Health Policy. 2012;108(2–3):21627.

