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ABSTRACT  
Purpose: The Dutch national guideline for Cardiovascular Risk Management advised in 2006 

initiation of statin therapy in new patients with simvastatin. After the introduction of this 
guideline several measures were taken to increase the prescription of simvastatin in general 
practice. The aim of this paper is to describe the trend and interpractice variation in the relative 
share of simvastatin in statin prescription over a 7-year period (2003–2009) in Dutch general 
practices.  

Methods: Data were used from the National Registration Network of General Practice (LINH) 
in the Netherlands. We used multilevel logistic regression analysis with individuals nested 
within practices. We evaluated the variance at different time points by the intra-class 
correlation (ICC).  

Results: The share of simvastatin prescriptions of all statin prescriptions increased from 40% 
in 2003 to 82% in 2009. While the ICC was above 20% during the periods 2005 to 2007, it 
decreased rapidly from 25% in 2007 to only 9% in 2009.  

Conclusion: Our results indicate that a combination of several intervention measures seems to 
have been successful. While it seems like the implementation of the guidelines alone had some 
effect, there was an additional effect when reimbursement measures were implemented. 
Furthermore, the practice seemed to have affected the adoption of the national CVRM 
guideline as the variation initially increased after the guideline implementation. By including 
information on both the proportion of simvastatin prescribed and interpractice variation, we 
achieved a more complete evaluation of how simvastatin prescription developed over time and 
how it was related to the different measures taken.  

INTRODUCTION 
Statin use has considerably increased over the last few decades {Walley, 2005 #2} [1, 2]. Statins (3 - 

hydroxy −3 - methyl glutaryl coenzyme A reductase inhibitors) are effective in lowering lipid levels and 
decrease the incidence of major coronary events, major cerebrovascular events, and revascularization [3, 4]. 
While their efficacy seems similar [5] prices of statins vary considerably. Patents for simvastatin and 
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pravastatin have expired and this is accompanied by lower prices. To reduce costs, the prescription of 
cheaper statins has been promoted in several countries, primarily by reimbursement measures.  

In Norway simvastatin is the first-line lipid-lowering therapy [6] and since 2005 it has also been the only 
statin reimbursed for new users. Those patients who were prescribed a different statin when the measure 
became effective had to switch within a 1-year transition period [7]. Other statins are only reimbursed in 
cases in which there are solid medical reasons. The share of simvastatin rapidly increased later. While in 
May 2005, 48% of all new users were prescribed simvastatin, this figure increased to 62% a month after the 
measure had become effective (1 June 2005) and to 92% in 2006 [7]. In 2006, Finland introduced a 
restricted reimbursement policy on statins similar to the Norwegian measure. As in Norway, there was an 
increase in the prescription of simvastatin [8]. Also, measures in other countries (such as Austria, Sweden, 
and Denmark) where expensive statins are not or only partly reimbursed show increasing trends toward the 
prescription of cheaper statins [8].  

Another way to stimulate the prescription of preferred statins is to include them in guideline 
recommendations, as was done for example in Skane, Sweden, in March 2003. There, the share of 
simvastatin slightly increased (from 15% to 22%) during the 9 months after the guideline was published [9]. 
In the Netherlands, the national guideline for Cardiovascular Risk Management (CVRM guideline) also 
recommends initiation of statin therapy with simvastatin or pravastatin, regardless of age and (co-
)morbidity of the patient [10].  

After its introduction in November 2006, two major measures were taken to increase the prescription of 
simvastatin. First, a large-scale nationwide program to stimulate the implementation of the prescription 
advices in the CVRM guideline was carried out in primary care by the Institute for Rational Use of 
Medicine (IVM) and the Netherlands College of General Practitioners (NHG) from 2008 to 2010 (Fig. 1). 
The primary aim of this program was to increase the share of simvastatin among new users (up to >80%). A 
major part of this program included specific training in Pharmacotherapy Audit Meeting groups (PTAMs). 
Although voluntary, almost all GPs and pharmacists participate in a local PTAM. PTAMs are a regular 
series of meetings where GPs and public pharmacists exchange information and opinions on 
pharmaceutical therapy in order to improve the rationality of pharmaceutical care [11]. Within the frame of 
the CVRM implementation program, PTAMs were stimulated to make agreements on simvastatin 
prescription to new users. Other elements of the implementation program included an individual training 
program for general practitioners and an electronic support system integrated into the general practitioners’ 
computer system. In total, two thirds of all general practitioners participated in at least one program activity 
[12].  

The second development was the fact that, as of January 2009, reimbursement for statins is limited for 
both new and existing users. Only prescriptions for simvastatin and pravastatin are always reimbursed and 
not checked, while health insurance companies only reimburse other statins if the prescriber provides a 
written declaration that this is necessary for medical reasons, i.e., because simvastatin or pravastatin is not 
efficient [12]. For new users this means that prescribers should not start with statins other than simvastatin 
or pravastatin, since it has to be proven that simvastatin or pravastatin is not effective before others can be 
tried.  

Against this background we aimed to monitor and evaluate the different measures taken to increase the 
relative share of simvastatin in new users of statins. In the Netherlands, the general practitioner holds a 
gatekeeper position and the majority of prescriptions (75–80%) are prescribed by GPs; hence, we focused 
our study on general practices. As the CVRM guideline, the accompanying implementation program, and 
the reimbursement measure were introduced at different moments in time, our first specific aim was to 
estimate the trend in simvastatin prescription to new users. Since the first measure (CVRM guideline) 
became effective in 2006, we were investigating simvastatin prescription over a 7-year period (2003–2009) 
in order to see whether the trend had changed. Based on previous studies [9, 13, 14] our hypothesis was that, 
first, the introduction of guidelines in 2006 would increase the share of simvastatin, and second, as previous 
studies have shown, this reimbursement measure is often the most efficient at increasing adherence to 
guidelines [9, 13, 14], and this increase would be more prominent in 2009. Besides stimulating the overall 
level of simvastatin prescription the measures taken were also aimed at reducing unwanted variation across 
practices [13]. Therefore, we also investigated the variation among practices during the same 7-year period. 
Based on previous studies our hypothesis was that the guideline implementation would at first increase 
practice variation and then, after an introductory phase, decrease it. As previous studies have suggested, 
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simple analysis of differences between practices in their outcome means is insufficient [15]. One must also 
relate the variation (in the studied outcome) between practices to the variation within practices. The higher 
the share of the total variation in the outcome studied that can be attributed to the practices (interpractice 
variation), the more important the practices are for understanding the variation. For example, if practitioners 
at the same practice tend to act alike, then a large part of the variation will be attributed to the practice level 
and the practices will be of importance in understanding adherence to guidelines. This similarity can be 
assessed by using measures of variance and clustering, such as intraclass correlation (ICC) in a multilevel 
context. Therefore, our second specific aim was to investigate the interpractice variation in simvastatin 
prescription by using multilevel modeling.  

[FIGURE 1] 

MATERIAL AND METHODS 
We used data from the Netherlands Information Network of General Practice (LINH) from the period 

2003 up until 2009. Data were retrieved from electronic medical records kept by GP practices. The data 
include information on consultations, morbidity, prescriptions, and referrals. Practices and patients are 
representative of the Dutch population [16]. We selected all patients who had one or more prescription 
record with ATC code (Anatomical Therapeutic Chemical Classification system) C10AA from the years 
2003 up to and including 2009. We analyzed the first statin prescription per patient included in the 
database. In order to diminish the risk of confounding, we excluded patients who received a drug from the 
ATC group C10AA during the 12 months preceding our study period. We also excluded patients who 
enlisted in their practice within a 12-month period prior to their first statin prescription, as well as practices 
with less than 10 patients with statin prescriptions during 1 year. Moreover, we excluded patients from the 
first year the practice was included in the database. In total we investigated 27,168 patients. Table 1 shows 
the number of patients and the number of practices included in the study at different time points.  

[TABLE 1] 

Outcome variable 
The outcome variable was whether the first individual statin prescription was a simvastatin prescription 

(ATC code: C10AA01) or not.  

Statistical and epidemiological analysis 
Treatment with simvastatin among patients with lipid-lowering therapy patients were investigated by 

multilevel logistic regression analysis with individuals nested within practices. Practices were included in 
the analysis as random terms that allowed us to estimate the variance at the practice level. We developed 
one model for each of the 14 six-month periods included in the database: months 1–6 in 2003 (2003:1), 
months 7–12 in 2003 (2003:2), etc., up to months 7–12 in 2009 (2009:2). These models only included the 
random practice parameters in order to partition the variance into the different levels of analysis.  

To facilitate the investigation of our research questions we evaluated the variance in the multilevel models 
[17]. The degree of similarity of outcomes at different levels can be expressed by the intra class correlation 
(ICC). The higher the ICC, the more important practices become for understanding variation in simvastatin 
prescription. We calculated the ICC using the latent variable method. We also calculated the 95% 
prevalence range for the practices by using the intercept plus/minus 1.96 times the square root of the 
between-practice variation and transformed back from the logit scale.  

All analyses were performed using MLwiN software [18]. We estimated the model using MCMC methods 
and we present, for the fixed effects, odds ratios and a 95% confidence interval (95%CI), and for the 
random effect, the median value of the 10,000 iterations together with a 95%CI.  

RESULTS 
As shown in Table 1, the share of all statin prescriptions that were for simvastatin increased from 40% in 

2003:1 to 82% in 2009:2. In Table 2 it is illustrated that 39% of the patients at the median practice in 
2003:1 received simvastatin. The figures at the practices at the 25th and 75th percentiles were 24% and 
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57% respectively. While the share at the median practice increased over time, the range between the 25th 
and the 75th percentiles decreased from 33 in 2003:1 to 16 in 2009:2, indicating that general practices 
became more alike over time.  

[TABLE 2] 
In Table 3 the random effects from the multilevel logistic models are shown. The ICC was above 15% for 

all the periods studied except for the two final study periods. While the ICC was above 20% during the 
periods 2005:1 to 2007:2, it decreased rapidly from 25% in 2007:2 to only 9% in 2009:2. To sum up, the 
introduction of different initiatives taken to increase the prescription of simvastatin, seemed to increase the 
variation among practices, but after an introductory phase there was a clear decrease in practice variation. 
This was also accompanied by an increase in the prevalence of simvastatin from 69% in 2007:2 to 84% in 
2009:2. Even though the 95% CI around the variance estimate was rather broad for all the outcomes 
studied, it decreased toward the end of our study period. Furthermore, the 95% prevalence range for all 
periods studied was broad; for example, in 2006:1 it ranged from 11% to 95%. 

[TABLE 3]  
In Fig. 2 the prevalence and a 95% CI for all practices and all periods are shown. During the years 2003 to 

2005 the median share of simvastatin was around 40–50%. Moreover, all practices seemed to be relatively 
gathered around the mean; only a few practices had a high prevalence (60–70%), while there also were a 
few practices with a rather low prevalence (10%). In 2006 there was a large increase in the median 
prevalence of simvastatin (from 60% in 2006:1 to 72% in 2006:2). Figure 2g and h shows that a large part 
of the practices increased their share of simvastatin, but a few practices in 2006:2 still lagged behind in 
their prescription of simvastatin. From 2007 to 2009 fewer and fewer practices had a low share of 
simvastatin prescriptions, which was accompanied by a decrease in the ICC.  

[FIGURE 2] 

DISCUSSION 
Simvastatin prescriptions to new statin users in the Netherlands increased considerably between 2003 and 

2009. While in 2003 only 40% of new statin users were prescribed simvastatin, in 2009 this rose to above 
80%. The increase started in the period 2006, the period during which several initiatives were taken to 
increase the prescription of simvastatin. In 2006, a national CVRM guideline was published recommending 
simvastatin as the first-choice treatment, a recommendation that also was the main subject of a large-scale 
implementation program in 2008–2010. In addition, as of January 2009 only simvastatin and pravastatin 
were reimbursed without restrictions, and during 2009 the adherence to guidelines increased even further. 
Data from a national pharmacy database showed that the trend stabilized during the first half of 2010 [12].  

An increase in the prevalence of guideline adherence does not necessarily imply better care since it could 
depend on a few practices with a very high prevalence, resulting in large differences between practices. 
However, the variation among practices clearly became smaller during our study period. The ICC decreased 
from 18% in 2003 to only 9% in 2009. The analysis of the variance also revealed that during 2006 and 2007 
the ICC was higher compared with 2003 as well as 2009. This indicates variation between practices 
regarding adoption of the national CVRM guideline. However, after an introductory phase and when the 
reimbursement measure was implemented, an increasing number of practices adopted the guidelines and in 
2009 the ICC was only 9%. By including information on both mean and variance measures, we achieved a 
more complete evaluation on how the prescription of simvastatin developed over the last few years and how 
it related to the different measures taken.  

Overall, our results suggest that the combination of intervention measures has been successful, with the 
reimbursement measure seemingly having the highest impact. This is in line with studies in other countries 
in the north of Europe where both reimbursement measures (Norway, Finland, Denmark, Austria) and the 
introduction of guidelines accompanied by a new budget structure (Sweden) also induced an increase in the 
prescription of simvastatin.[6–9, 14]  



 
Ohlsson, H., Vervloet, M., Dijk, L. van. Practice variation in a longitudinal perspective – a multilevel-analysis 

of the prescription of simvastatin in general practices between 2003 and 2009. European Journal of Clinical 
Pharmacology: 2011, 67(12), 1205-1211 

 
 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

Practice variation is not necessarily inappropriate, but rather reflects equivalent traditions confronting a 
similar health problem. Furthermore, any measurement of any process will reveal some form of variation. 
However, every new statin user should use simvastatin and in fact any variation across practices in this 
situation is inappropriate and unwanted. An increasing number of studies have during the latter years 
investigated practice variation. The ICC at the practice level has varied between 5 and 40% depending of 
the outcome studied, indicating that in different areas large differences between practices exist for some 
outcomes and similar patients receive different care depending on the practice at which they are treated [9, 
13, 19–22]. Our results show that this was also the case for new statin users, but that these differences have 
decreased considerably over time. This brings us to the fact that the present study contributes the literature 
on health care evaluation by investigating practice variation from a longitudinal perspective. This has rarely 
been done [23]. It allowed us to investigate how the practices where the physician worked actually affected 
the adoption of the national CVRM guideline. In 2006 and 2007 the ICC was at the highest level, indicating 
that practices differed in the uptake of the recommendations in the new guidelines. This information 
corresponds to previous knowledge, both regarding adoption of national or regional guidelines,[14], but also 
regarding early adoption of newly marketed drugs [24]. Additionally, when the reimbursement measure was 
implemented the variation across practices actually decreased more rapidly. Typically, evaluations of health 
care quality are focused on the analyses of differences in the mean value of the outcome between different 
time periods or between different organisational units. However, if we realize what the ICC represents, we 
understand that partitioning of the variance allows us to investigate the importance of the practices to the 
prescription of simvastatin [15, 17]. Without focusing on the ICC, a comparison of the mean values can, for 
example, lead to the assumption that certain practices might be more or less effective. However, a low ICC 
reflects that simvastatin prescriptions are randomly distributed within the population of practices and that 
the practices do not provide additional information regarding simvastatin prescription.  

Since our study is observational, several bias and confounding factors need to be considered. Given that 
there were several interventions during the study period it is difficult to disentangle the specific effects from 
one another, although the effect of the reimbursement measure seems to be strongest. As explained in 
previous studies it is often not enough to introduce guidelines alone in order to increase adherence and to 
reduce practice variation. It must be followed by other interventions as well (e.g., financial constraint, 
interventions in the physician’s daily routine, information campaigns, etc.) [13, 22]. Moreover, it cannot be 
ruled out that other external influences besides the aforementioned interventions could provide an 
alternative explanation of our results. Nevertheless, it is reasonable to believe that the intense trend of 
increasing prescription of simvastatin occurring during our study period actually reflects the effect of the 
interventions. This is also strengthened by the fact that the results in our study are in line with previous 
studies investigating the implementation of guidelines for statin prescription. In the present investigation we 
did not include any individual or practice characteristics, as the recommendations state that every new user 
should use simvastatin and that all variation between practices is actually unnecessary. This aspect could be 
of interest for the future, as few previous studies have found any practice characteristics that actually 
explain the differences among practices or differences in the uptake of new guidelines. Moreover, as we did 
not have access to information at the physician level, parts of the variation at the practice level could 
actually be attributed to variation among physicians. While some previous studies have shown that the 
variation at the physician level accounted for about 50% of variation at the practice level [21], others suggest 
that the variation at the physician level is more prominent. [25]  

CONCLUSION 
In conclusion, our results indicate that a combination of intervention measures taken to increase the 

relative share of simvastatin in new users of statins in general practices in the Netherlands seems to have 
been successful. There was an increase in simvastatin prescriptions to new statin users between 2003 and 
2009, from 40% to almost 85% and the practice variation, measured by the ICC, decreased from 18% to 
9%. While it seems like the implementation of the guidelines alone had some effect, there was an additional 
effect when reimbursement measures were implemented. Furthermore, we illustrated that the practice 
where the physicians worked seemed to have affected the adoption of the national CVRM guideline as the 
variation initially increased after guideline implementation. By including information on both mean and 
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variance measures, we achieved a more complete evaluation of how the prescription of simvastatin has 
developed over the last few years and how it was related to the different measures taken.  
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Fig. 1 Timeline of relevant measurements for simvastatin prescription in the Netherlands 
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Table 3 Results from the multilevel logistic regression analysis on adherence to statin prescription 
guidelines: 27,168 new users of statins from the Netherlands Information Network of General Practice 
(LINH) database during the years 2003 to 2009 
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Fig. 2 Prevalence of simvastatin of all statins in new users and a 95%CI for all practices and for all study 

periods estimated from the multilevel logistic regression analysis. The x-axis shows the practices, while 
the y-axis represents the prevalence of simvastatin. a 2003:1, b 2003:2, c 2004:1, d 2004:2, e 2005:1, f 
2005:2, g 2006:1, h 2006:2, I 2007:1, j 2007:2, k 2008:1, l 2008:2, m 2009:1, n 2009:2 

 

 


