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Statins in Primary Prevention of Cardiovascular Disease: Inci-
dence of Potentially Inappropriate Prescriptions in Very Low 
Risk Primary Care Patients and Associated Factors

Abstract
Objective: To quantify and characterize the initiation of Potentially Inappropriate Prescription (PIP) of statins in primary prevention of Cardiovascular 
Disease (CVD) in patients with low cardiovascular risk in the Basque Health Service (Osakidetza) by estimating the annual incidence rate and 
identifying the associated clinical and socio-demographic factors.

Methods: Analytical retrospective observational study on the incidence of PIP of statins and provision of advice for changing lifestyles in 2018. 
Patients aged 40 to 75 years with cardiovascular risk <5% (REGICOR) and LDL-cholesterol levels between 70 and 189 mg/dl and/or Total 
Cholesterol (TC) between 200 and 289 mg/dl. Sociodemographic and clinical characteristics and deprivation index were evaluated. Global 
incidence, factors associated with PIP and the variability between Integrated Health Organizations (IHOs) were analyzed.

Results: 70,526 people met the selection criteria. Of them, 741 started a PIP for statins with an overall incidence of 10.5 prescriptions per 1,000 
person-years (ranging in IHOs from 2.3 to 18.0). Less than 40% of these people received preventive advice on physical activity and diet and 
approximately 50% received advice on cessation of smoking. PIPs were higher in men (RR 1.36), people with arterial hypertension (RR 1.86) 
and other comorbidities (RR 3.93 if ≥ 5 comorbidities); PIPs also increased with age (RR 1.02 per year) and TC levels (RR 1.21 per 10mg/of the 
increase).

Conclusion: This study shows that practice in primary CVD prevention in low-risk primary care patients does not seem to follow the recommendations 
of current guidelines. It is necessary to identify determinants associated with this low-value practice in order to inform the design and implementation 
of strategies to favor its abandonment.
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Inappropriate Prescription; IHO: Integrated Health Organization; RR: Relative Risk
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Introduction

Health care quality can be defined as the degree to which the health 
care delivered services increase the probability of obtaining the desired 
health results and are consistent with current knowledge [1]. However, a 
considerable number of patients receive interventions without adequate 
prior evaluation of their safety, effectiveness or cost-effectiveness [2,3]. Con-
sequently, patients may receive inappropriate care, with non-beneficial or 
even harmful interventions [4]. In 2011, it was estimated that up to 30% of 

medical practices in the US could be classified as low-value practices, with 
a cost of between 158 and 226 billion dollars [2]. In addition to the financial 
cost, low-value practices have various negative physical and emotional con-
sequences [5]. Therefore, a strategy aimed at improving the health of the 
population, promoting an efficient use of resources and minimizing damage 
must address the option of abandoning interventions whose benefit has not 
been demonstrated and/or adapt them in terms of their form of administra-
tion, targeting a population where the benefit/risk ratio is appropriate [6]. 
 
A growing interest in the study of low-value practices has been observed with 
the emergence of initiatives that encourage their identification, reduction and/
or optimization, such as the “Choosing Wisely” programme, present in 12 
countries, or the NICE “Do not do” initiative in the United Kingdom [7-10]. In 
Spain, several initiatives have been launched, for example the “Commitment 
to the Quality of Scientific Associations in Spain” project of the Ministry of 
Health, Social Services and Equality and the MAPAC initiative to Improve Care 
and Clinical Practice, with its “DianaSalud” (‘Diana Health’) website [11,12]. 
 
Cardiovascular disease (CVD) is one of the main causes of premature death 
in Europe, accounting for 42% of deaths in women and 38% in men under 
75 years of age, and its great frequency and impact have stimulated the de-
velopment of preventive programmes [13]. Clinical practice guidelines rec-
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ommend a global approach, using the concept of cardiovascular risk (CVR), 
or the probability of developing a cardiovascular event over a given period 
of time (generally 10 years) based on the combined levels of various well-
established risk factors. Additionally, a series of CVR prediction equations 
have been developed and validated, recommending that preventive and/or 
therapeutic decisions be based on these estimates. They also recommend 
the promotion of healthy lifestyles as the first option in patients with low CVR 
(<10%) and as a follow-up measure to a pharmacological approach to risk 
factors in people with a CVR of ≥ 10% [14-17]. One of the risk factors in-
cluded in these equations is the presence of hyperlipidemia and, specifically, 
high levels of total cholesterol (TC) and/or LDL cholesterol (LDL-C). Although 
there is general agreement on the indication of lipid-lowering treatment, mainly 
with statins, in patients with a CVR measurement greater than 10% over 10 
years or in secondary prevention, there is some controversy regarding the 
use of these drugs in primary prevention. Especially in cases with low CVR, 
a possible excessive emphasis on the weight assigned to cholesterol levels 
in isolation without considering CVR as a whole, has been postulated [18]. 
Consequently, the prescription of lipid-lowering drugs and, more specifically, of 
statins, has increased notably. In the Basque Health Service (Osakidetza), the 
consumption of these drugs grew by 93% between 2006 and 2013, increas-
ing from 46 DHD (defined daily doses per 1,000 person-days) in 2006 to 90 
DHD in 2013. Statins constituted 90% of these lipid-lowering drugs in 2013, 
with a cost of more than 35 million euros for the Basque Health Service [19]. 
 
There is evidence showing that statins are effective and offer clear benefits in 
specific population groups (in secondary prevention or those who present a 
10-year CVR higher than 15%) [20]. However, there is insufficient evidence to 
support statin therapy in primary prevention of CVD [21,22]. Furthermore, the 
promotion of healthy lifestyles through diet, physical activity and cessation of 
smoking should remain the preferred practice. Therefore, the pharmacological 
prescription of statins in primary prevention of CVD in patients with low cardio-
vascular risk can be considered a potentially inappropriate prescription (PIP). 
 
There are few studies that have evaluated the practice of prescribing statins in 
low-risk populations. A study carried out in the United Kingdom looked at the 
relationship between having a statin prescription and a CVR record, and found 
that the majority of people who started a prescription did not have their CVR as-
sessed [23]. In addition, one out of every six people in whom a prescription was 
started after a CVR calculation had a low risk value. Moreover, other authors 
who analyzed the characteristics of patients who receive statin prescriptions 
in primary prevention according to their CVR found even higher figures, with 
24.3% of prescriptions in the low-risk population (<10%) [24]. However, these 
studies were carried out in an epidemiological context that is different from ours, 
using a different risk measurement tool, the QRISK, so it is necessary to have 
specific data that provides information on the magnitude and characteristics of 
the problem in our area. The general objective of this study is to identify and 
characterize a clinical practice of potentially low value in the primary preven-
tion of CVD in our healthcare context, specifically the initiation of PIP of statins 
in people with very low overall CVR and moderately high cholesterol levels.  
 
The specific objectives are:

1. To determine the incidence of the PIP of statins in CVD primary prevention 
in a population with very low cardiovascular risk (risk <5% estimated by 
REGICOR) with moderately high cholesterol attended in the Basque 
Health Service in 2018.

2. To quantify the proportion of these people who have not received a 
recommendation for the promotion of healthy lifestyles: physical activity, 
diet and smoking cessation.

3. To describe the variability in this PIP pattern among the Integrated Health 
Organizations (IHOs: equivalent to regional healthcare organizations with 
comprehensive management of the different levels of health care in a 
geographical area) of our regional health system.

4. To explore factors associated with the start of statin PIP in primary 
prevention of CVD in this very low-risk population.

5. To quantify the proportion that these newly identified PIPs represent out of 
the total number of possible new PIPs for statins in primary prevention in 
2018.

Methods

Study design

A descriptive analytical retrospective observational study was carried 
out on the incidence rate of statin PIPs and the provision of healthy lifestyle 
advice in patients with very low CVR (REGICOR) and moderately high 
cholesterol levels. This study is part of the project De-implementation of 
low-value pharmacological prescriptions ‘DE-imFAR’, whose objective is 
to design, evaluate and implement feasible and effective strategies to favor 
the de-implementation of low-value practices using a methodology based on 
scientific evidence and behavioral change models within the framework of 
implementation science [25].

Study population

A population in which no evidence-based recommendation promotes 
the use of statins for preventive purposes was selected [14-17]. The study 
population is made up of men aged 40-74 years and women aged 45-74 
years, without known CVD, without a previous registered prescription of statins 
and: a) with a CVR measurement registered in 2018 in the electronic medical 
record; b) moderately high LDL-C levels in the 70-189 mg/dl range and/or 
TC of 200-289 mg/dl in the period between two years before and six months 
after that CVR measurement; and c) an estimated CVR <5%, according to the 
REGICOR scale in 2018 and in all CVR measured in the two previous years 
or six months after [16]. Those people with a) LDL-C levels greater than or 
equal to 190 mg/dl and/or TC at 290 mg/dl and/or b) with a family history of 
dyslipidemia (familial hypercholesterolemia or other dyslipidemias of genetic 
origin) were excluded.

Information sources

The data was extracted from the electronic information systems of the 
Basque Health Service; the OSABIDE electronic clinical record for information 
on clinical practice and the PRESBIDE electronic prescription system. In 2015, 
the PRESBIDE system grouped and integrated all the healthcare system 
prescriptions, both at the primary and specialized care levels. The Bizkaia 
Primary Care Research Unit is formally authorized by the Osakidetza Health 
Directorate for the extraction and use of data from these electronic medical 
records for research purposes.

Variables and definitions

CVR reference measurement: CVR measurement recorded in OSABIDE 
in 2018, on the occasion of a visit to the general practitioner. Given that the 
Basque Health Service protocol for periodic preventive evaluations in this 
population recommends a periodic assessment of CVR and a biannual 
assessment of lifestyles, and also to rule out a measurement or recording 
error, any record of CVR in this population during the two years before and six 
months after the CVR index measurement was also identified.

Very low cardiovascular risk: one or more measurements recorded in 
2018 with a <5% estimated risk according to the REGICOR scale. If there was 
a record of CVR in the two previous years or six months after, all must have 
been <5%.

Incidental statin PIP: start of a statin prescription registered in the 
PRESBIDE system between January 1st 2018 and December 31st 2018 in 
people: a) without CVD, b) without any measurement of ≥ 5% CVR for two 
years before and six months after the start of prescription and c) without any 
measurement of TC ≥ 290 mg/dl or LDL-C ≥ 190 mg/dl in the same period of 
time. In our study population, we focused on those people who also had at 
least one CVR measurement in 2018. The incidence rate was calculated as 
the proportion of patients in the study population with a record of incidental 
statin PIP.
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population selection strategy with respect to all new prescriptions of statins in 
primary prevention in 2018 in the Basque Health Service, an additional search 
for new statin prescriptions was carried out in the PRESBIDE system in the 
same population. All the statistical analyses were carried out using the SAS 
9.4 programme (SAS Institute Inc., Cary, NC, USA).

Ethics

The DE-imFAR study was reviewed and approved by the Basque Ethics 
Committee for Drug Research-CEIm (PI2019102, approved on 04/10/2019). At 
all times, the legal and ethical requirements for anonymity and confidentiality 
established by the Organic Law on the Protection of Personal Data (3/2018 of 
December 5, LOPD) were guaranteed. The study was carried out in accordance 
with the principles of the Declaration of Helsinki. The inclusion in the study of 
the cohort of individuals does not involve any new diagnostic or therapeutic 
practice, which is why the Basque drugs research ethics committee approved 
the exemption from the request for informed consent.

Results

Incidence

There were 70,526 people who met the selection criteria. Of them, 741 
started a statin PPI in 2018, with an overall incidence of 10.5 prescriptions per 
1,000 person-years. This incidence varied among IHOs with a range of 2.1 to 
18.0 prescriptions per 1,000 person-years (Table 1).

Sociodemographic characteristics of the study popula-
tion

Table 2 describes the profile of the population that received a new 

Lifestyle modification advice: any recommended activity (physical 
activity, diet or smoking cessation) registered in OSABIDE two years 
before or six months after the CVR reference measurement date of each 
person. Since the time relationship between CVR measurement, advice to 
promote healthy lifestyles and prescription of statins can vary (for example, 
concurrent registration of CVR and advice and/or prescription, or advice and/
or prescription before or after registration of CVR), a time window was used 
that encompassed the practice records on advice for healthy lifestyles and 
measurement of CVR and cholesterol levels between two years before and six 
months after the year of study, 2018.

The additional variables obtained from OSABIDE were sociodemographic 
variables (gender and age), clinical variables (TC and LDL-C levels, diagnosis 
of arterial hypertension, number of chronic diseases and smoking habit) and 
the MEDEA deprivation index [26].

Statistical analysis

Firstly, a descriptive analysis of the study population was carried out based 
on its sociodemographic and clinical characteristics and the deprivation index. 
Subsequently, the incidence of statin PIPs in this population was analyzed 
globally and in each of the 13 IHOs, as well as the proportion of cases in which 
a recommendation was prescribed to promote healthy lifestyles (physical 
activity, healthy diet and smoking cessation). In addition, the factors associated 
with the start of PIP in the study population were explored through a mixed 
log-binomial model that took into account the correlation between patients 
in each IHO (PROC GLIMMIX). Using an empirical Bayesian approach, the 
differences in the incidence of PIP between the different IHOs were estimated. 
All estimators were exponentiated to express the results as Relative Risk (RR), 
and 95% confidence intervals were calculated [27].

To estimate the relative magnitude of the incident PIPs identified by our 

Table 1. Incidence of potentially inappropriate prescription (PIP) of statins in very low estimated cardiovascular risk primary care patients in 2018.

                                                                                              Incidence

Integrated Healthcare Organization (IHO) Without statin prescription With statin PIP

N (%) N (%)
IHO 12 2521 (99.8) 6 (0.2)
IHO 11 3407 (99.8) 8 (0.2)
IHO 8 2608 (99.5) 12 (0.5)
IHO 6 2405 (99.4) 15 (0.6)
IHO 9 13151 (99.3) 89 (0.7)
IHO 1 1743 (99.2) 14 (0.8)
IHO 2 6848 (99.2) 58 (0.8)

IHO 10 5430 (98.9) 59 (1.1)
IHO 4 3172 (98.7) 40 (1.3)
IHO 5 9566 (98.6) 134 (1.4)
IHO 7 12328 (98.5) 185 (1.5)
IHO 3 242 (98.4) 4 (1.6)

IHO 13 6365 (98.2) 117 (1.8)

Total 69785 (98.9) 741 (1.1)

Table 2. Sociodemographic and clinical characteristics of primary care patients with very low estimated cardiovascular risk, according to whether or not a new potentially inappropriate 
prescription (PIP) of statins was prescribed.

 Without Statin Prescription With Statin PIP Total

     (N = 69785) (N = 741) (N = 70526)

   Gender (N. %)      
    Woman 42089 (60.3) 468 (63.2) 42557 (60.3)

    Age (years) a 56.2 (9.2) 59.1 (8.9) 56.3 (9.2)

   Level of cholesterol (mg/dl) a 211.6 (32.1) 231.9 (38.9) 211.8 (32.3)

Deprivation index - quintile (N.%) b  
1 14386 (20.7) 183 (24.9) 14569 (20.7)
2 15468 (22.2) 159 (21.7) 15627 (22.2)
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prescription in 2018. The mean age of the population, with 60.3% women, is 
56.2 years. The subgroup of patients starting PIP had a higher average age, 
cholesterol level and number of chronic diseases than the subgroup of patients 
without starting prescription. They also presented a greater active consumption 
of tobacco and diagnosis of arterial hypertension, but no differences were 
found in their level of deprivation.

Lifestyles

In Table 3, we can see that 37.9% and 35.8% of the patients in our study 
who started a statin PIP in 2018 had received preventive advice on physical 
activity and diet, respectively, from their health professionals between two 
years before and six months after the CVR measurement. The percentages 
vary between 24% and 75% in the different IHOs, but in only three of them 
they are all above 50%. Further, 49.5% of patients received preventive advice 
on smoking cessation, this being the most common advice both globally and 
in each of the IHOs.

Associated factors

The start of a statin PIP in our study population is associated with age, 
gender, total plasma cholesterol level, arterial hypertension, and number 
of chronic diseases (Table 4). It is seen that those who have a higher risk 
of receiving a PIP of statins are men (36% higher risk) and people with a 
diagnosis of high blood pressure (84% higher risk). The number of identified 
comorbidities increases the risk of receiving a new statin PIP. This risk also 
increases as the number of comorbidities rises: patients with one or two 

chronic diseases have double the risk than those who do not have any; those 
with between three and five registered health problems heighten the risk 
likelihood, reaching an increase of almost 3.2 times in those with more than 
five comorbidities. Likewise, a 10 mg/dl increase in cholesterol level (within 
the moderate hypercholesterolemia range of the study) is associated with a 
21% increment in the risk that the doctor will start a statin PIP. Similarly, each 
year of increase in age is associated with a 1.4% increment in the probability 
of starting PIP.

Figure 1 shows the variability of the incidence of PIP between the different 
IHOs in the model adjusted for the above factors. Two of them show an RR 
that is significantly lower than the mean, while three are significantly higher.

The total number of new statin prescriptions in 2018 in primary prevention 
for men between 40-75 years and women between 45-75 years was 7,121. Of 
these, 2,947 (41.4%) could be considered potentially inappropriate as there 
was no measurement of CVR (≥ 5%) or cholesterol (TC ≥ 290 mg/dl, LDL-C 
≥ 190 mg/dl) during the two years before and six months after the prescription 
date. This group of PIPs is made up, in addition to the 741 PIPs found in 
our study population, of 2,143 new prescriptions in people without CVR 
measurement in 2018 and by 63 new prescriptions in people with TC levels 
less than 200 mg/dl and/or LDL-C less than 70 mg/dl (upper limit of normality 
in our laboratories). Therefore, the PIPs identified in our study would account 
for 25.1% of all PIPs in 2018.

Table 3. Proportion of patients with a potentially inappropriate prescription (PIP) of statins who received a preventive advice on physical activity, healthy diet and smoking cessation 
by Integrated Health Organization (N = 741).

                                                                                                                                              People with Potentially Inappropriate Prescription who were recommended

Integrated Healthcare Organization  (IHO)
Physical activity Healthy diet Cessation of smoking

N (%) N (%) N (%)
IHO 12 3 (50.0) 3 (50.0) 4 (57.1)
IHO 11 6 (75.0) 6 (75.0) 6 (75.0)
IHO 8 5 (41.7) 4 (33.3) 7 (58.3)
IHO 6 4 (26.7) 4 (26.7) 5 (33.3)
IHO 9 29 (32.6) 28 (31.5) 40 (44.9)
IHO 1 4 (28.6) 4 (28.6) 5 (35.7)
IHO 2 16 (27.6) 14 (24.1) 22 (37.9)
IHO 10 22 (37.3) 21(35.6) 33 (55.9)
IHO 4 14 (35.0) 14 (35.0) 20 (50.0)
IHO 5 59 (44.0) 56 (41.8) 71 (53.0)
IHO 7 70 (37.8) 63 (34.1) 91 (49.2)
IHO 3 2 (50.0) 2 (50.0) 4 (100.00)
IHO 13 47 (40.2) 46 (39.3) 60 (51.3)

Total 281 (37.9) 265 (35.8) 367 (49.5)

3 14874 (21.4) 132 (18.0) 15006 (21.3)
4 12991 (18.7) 143 (19.5) 13134 (18.7)
5 11876 (17.1) 117 (15.9) 11993 (17.0)

                         Smoker (N. %)    
Yes 11442 (16.4) 126 (17.0) 11568 (16.4)
Ex 12713 (18.2) 147 (19.7) 12860 (18.2)
No 45600 (65.4) 467 (63.1) 46067 (65.4)

    Number of chronic diseases (N. %)  
0 16736 (24.0) 62 (8.4) 16798 (23.8)

1-2 36403 (52.2) 400 (54.0) 36803 (52.2)
3-4 14576(20.9) 239 (32.3) 14815 (21.0)
>5 2070 (3.0) 40 (5.4) 2110 (3.0)

                   Hypertension (N. %)    
Yes 23789 (34.1) 378 (51.0) 24167 (34.3)
No 45996 (65.9) 363 (49.0) 46359 (65.7)

a Mean (SD); b Deprivation index: quintile 5 identifies people who live in an area with lower socioeconomic level and with less access to services.
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Discussion

Main findings

This study examined the magnitude and characteristics of the PIP of 
statins in primary prevention of CVD, in a scenario of less than 5% CVR and 

moderately elevated cholesterol, where the recommended preventive practice 
is the promotion of healthy lifestyles, based on a global assessment of CVR. 
An estimated incidence of 10.5 per 1,000 person-years (range in IHOs: 2.3 
to 18.0 per 1,000 person-years) was identified in the Basque Health Service 
in 2018. Likewise, the advice on physical activity, diet and smoking cessation 
associated with these new prescriptions seems scarce, when the current 

Table 4. Factors associated with the incidence of potentially inappropriate statin prescriptions in very low estimated cardiovascular risk primary care patients.

Associated factors RRa CIb 95% P-value

Gender
Woman Ref - -

Man 1.36 1.16-1.59 <0.001

Age (years) 1.01 1.00-1.02 <0.001

Cholesterol level c 1.21 1.19-1.24 <0.001

Smoker
No Ref - -

Former 1.01 0.84-1.21 0.945
Yes 1.21 0.99-1.48 0.064

Hypertension
No Ref - -
Yes 1.84 1.58-2.14 <0.001

Number of chronic diseases
0 Ref - -

1-2 2.40 1.84-3.15 <0.001
3-4-5 3.08 2.32 -4.10 <0.001

>5 3.19 2.13-4.78 <0.001

Deprivation indexd

5 Ref - -
1 1.26 0.99-1.60 0.062
2 1.10 0.86-1.40 0.468
3 1.08 0.84-1.38 0.569
4 1.21 0.94-1.54 0.135

Multiple multilevel log-binomial regression model with the following explanatory variables: gender, age, total cholesterol level, smoking habit, arterial hypertension, number of chronic 
diseases and deprivation index. aRR relative risk; bCI: confidence interval; cPlasma cholesterol level for every 10 mg/dL increase; dThe last quintile (5) of the deprivation index has been 
used as the reference level for this factor in the analysis, identifying people who live in an area with the lowest socioeconomic level and with least access to services.

Figure 1. Variability in incidence of potentially inappropriate statin prescription among the different Integrated Health Organizations (IHO).
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guidelines indicate that this should be the first preventive action to be carried 
out in a population with low CVR. Finally, factors associated with this PIP in 
the evaluated population were: being male, cholesterol level, the presence of 
arterial hypertension and comorbidities.

Comparison with literature

To date, there are some studies that have quantified statin prescriptions 
in primary prevention of CVD in different settings [23, 24]. However, they 
measured the prevalence of prescription in other populations, other study 
periods, and using different CVR measurement tools. Therefore, we cannot 
directly compare our results with these studies. Its authors have also identified 
practices of little value in the use of statins in primary prevention of CVD. For 
example, in a cohort in the United Kingdom, of 91,735 people considered to 
have low CVR (QRISK2 <10%), 2.7% (N=2,481) started a statin prescription in 
the period from 2012 to 2015 [23]. In another study, 3.7% (N=5,444/146,676) 
of patients with QRISK <10% had a statin prescription in 2014 in primary 
prevention. These prescriptions accounted for 24% of all prescriptions in 
primary prevention in the population with measured CVR [24].

Moreover, we observed that most patients with PIP do not received advice 
on promoting healthy lifestyles. Approximately half of them were advised to 
give up smoking, while in physical activity and a healthy diet the proportion 
that received advice is much lower still. In other words, in addition to receiving 
a potentially inappropriate pharmacological treatment, patients do not receive 
advice on changing their lifestyles, which represents the first-line preventive 
measure according to the guidelines of our health system [16]. No other 
studies that evaluate the frequency of advice to promote healthy lifestyles in a 
population with PIP have been found. A recent study carried out in Germany on 
the advice received on healthy lifestyles in primary and secondary prevention 
observed that in secondary prevention a greater number of people received 
advice on a healthy diet (73.1%) and physical activity (71.4%), compared with in 
primary prevention (43.9% in diet and 52.1% in physical activity). In contrast, a 
higher recommendation was made for smoking cessation in primary prevention 
(44.0%) compared to secondary prevention (36.7%) [28]. Therefore, advice on 
physical activity, healthy diet and smoking cessation is still scarce in primary 
prevention of CVD. According to the World Health Organization (WHO), with 
suitable changes in lifestyle, more than 75% of cardiovascular mortality could 
be prevented [13]. Population strategies for the general promotion of healthy 
lifestyles should be applied, with individualized advice when there is moderate 
to high risk of CVD or an established CVD [29].

The factors associated with PIP in our study generally coincide with those 
of other studies [24,30]. Regarding gender, although there are conflicting results 
in the literature both in our case and in the O'Keeffe study, a lower probability 
of receiving a PIP has been observed in women [30]. In contrast, other studies 
have found no association between gender and prescription [21,24]. In our 
study, we did not see a relationship between the deprivation index and PIP. 
Other authors have found differences, with a lower probability of receiving 
statins in the population with a higher socioeconomic level, corresponding to a 
lower rate of deprivation [31].

Strengths and Limitations 

Information is provided on the magnitude and determinants of an under 
evaluated problem. We have adopted an approach based on the recommended 
practice of guiding primary prevention based on global estimates of CVR, rather 
than plasma cholesterol levels. In addition, our study simultaneously evaluates 
the pattern of provision of healthy lifestyle advice together with the start of statin 
PIPs and it is, to our knowledge, the first study with this approach. We have 
focused the study on the beginning of prescription, which makes it possible 
to identify more clearly a specific area susceptible to the implementation of 
educational strategies and other measures to match scientific evidence with 
actual practice.

As limitations, we highlight the use of secondary databases, which reflect 
the activity registration patterns of professionals in their healthcare practice. It 
is likely that, at the time of making the decision for a new prescription, there 

was additional information that was not recorded in the clinical information 
system. The same could be said of the record for the activity of providing 
advice on healthy lifestyles.

We evaluated the prescription practice over a year. To do so, based on 
the recommendations of periodic preventive evaluations of the Basque Health 
Service, we selected a window that includes two years before and six months 
after the CVR reference measurement or the beginning of the prescription. 
This decision was discussed and unanimously agreed on by the research team 
and could be different in other healthcare contexts. Finally, we did not evaluate 
professional practice factors such as perceived efficacy and safety of statins, 
attitude towards prevention, perception of risk, expectations and preferences 
of patients or the influence of other health professionals, which probably also 
influence prescription [32].

Recommendation for Future Studies

Additional research is needed on the multi-level determinants behind PIP 
of statins in low-risk patients, in order to propose specific implementation and 
de-implementation strategies to favor both the abandonment of low-value 
practices and the increase of recommended and evidence-based practices. 

Conclusion

Our study has identified and quantified the start of statin treatment 
prescription for preventive purposes in a population with a very low risk of 
CVD, but with moderately high cholesterol levels. This clinical practice does 
not conform to the recommendations of the current evidence-based clinical 
practice guidelines for this population. Moreover, sociodemographic and 
clinical factors that significantly increase the probability of starting PIPs 
have been identified. The degree of recommendation of healthy lifestyles by 
primary care physicians is very low in this population, especially with regard 
to a healthy diet and physical exercise. There is significant variability in the 
pattern of initiation of PIPs in CVD primary prevention among the different 
health organizations that make up our public health system. Other additional 
groups of patients of similar age with the start of PIP of statin in the same study 
period were identified, and in these groups, CVR was not recorded or was 
recorded but is less than 5% at 10 years, with normal cholesterol levels in the 
year of the study.

Conflict of Interest

The authors declare there is no conflict of interest.

Funding

This study was financed by the Carlos III Institute of Health through 
Projects RD16/0007/0002, RD21/0016/0003 & PI21/00025, and co-financed 
by the European Union [European Regional Development Fund (“A way to 
build Europe”) and Next Generation EU] and by the Basque Government 
Health Department (EXP: 2018111085 & 2021111024). The funding agency 
had no role in study design, data collection, analysis or interpretation, or the 
writing of the manuscript.

Ethical Considerations 

The study was authorized by the Basque Ethics Committee for Drug 
Research (CEIm) (Ref: PI2019102, approved on 10/04/2019). The study was 
carried out in accordance with the principles of the Declaration of Helsinki 
and it complies with the provisions of the Spanish Organic Law 3/2018, 
December 5th, on the Protection of Personal Data and Guarantee of Digital 
Rights. The Primary Care Research Unit of Bizkaia is explicitly authorized by 
the Healthcare Management of the Basque Health System to extract and use 
data from its electronic health records for research purposes.



J Gen Pract, Volume 10:7, 2022Elizondo-Alzola U, et al.

Page 7 of 7

Availability of Data and Materials 

Since data supporting the present study will mostly concern to process 
and/or data from professionals of the Basque Health Service-Osakidetza, it will 
be only shared upon justified request to the study guarantors.

Authors’ Contributions 

AS, JIP and GG conceived the idea and are the study guarantors. They are 
primarily responsible for the study design and planning, as well as the funding 
obtained, and were responsible for project coordination and supervision, 
analysis and interpretation of results and manuscript preparation. UE, MMM, 
AG, IL and RS collaborated in the study design, and funding obtained, and 
was responsible for study coordination, interpretation of results and manuscript 
preparation. AS, JIP, UE and AG were responsible for the analysis of results 
and critically reviewing the manuscript. All authors have read and approved the 
final manuscript version submitted for publication.

References
1. Pierre L. Yong, Robert S. Saunders and LeighAnne Olsen, eds. "The healthcare 

imperative: Lowering costs and improving outcomes: Workshop series summary." 
National Academies Press, Washington, United States. 

2. Berwick, Donald M and Andrew D. Hackbarth. "Eliminating waste in US health 
care." JAMA 307 (2012): 1513-1516.

3. Garner, S., M. Docherty, J. Somner and T. Sharma, et al. Reducing ineffective 
practice: Challenges in identifying low-value health care using Cochrane systematic 
reviews. J Health Serv Res Policy 18 (2013):6-12. 

4. Morgan, Daniel J., Sanket S. Dhruva, Eric R. Coon and Scott M. Wright, et al. 
"2017 update on medical overuse: A systematic review." JAMA Int Med 178 (2018): 
110-115. 

5. MacLeod, Stephanie, Shirley Musich, Kevin Hawkins and Kay Schwebke. 
"Highlighting a common quality of care delivery problem: Overuse of low-value 
healthcare services." J Healthcare Quality 40 (2018): 201-208.

6. Norton, Wynne E and David A. Chambers. "Unpacking the complexities of de-
implementing inappropriate health interventions." Implement Sci 15 (2020): 1-7.

7. Elshaug, Adam G, J. Michael McWilliams and Bruce E. Landon. "The value of low-
value lists." JAMA 309 (2013): 775-776.

8. Robert, Glenn, Jenny Harlock and Iestyn Williams. "Disentangling rhetoric and 
reality: An international Delphi study of factors and processes that facilitate 
the successful implementation of decisions to decommission healthcare 
services." Implement Sci 9 (2014): 1-15.

9. Levinson, Wendy, Marjon Kallewaard, R. Sacha Bhatia and Daniel Wolfson, et 
al. "‘Choosing Wisely’: A growing international campaign." BMJ Quality Safety 24 
(2015): 167-174.

10. https://www.nice.org.uk/sharedlearning/nice-do-not-do-prompts

11. https://www.mscbs.gob.es/organizacion/sns/planCalidadSNS/cal_sscc.htm

12. Bonfill, Xavier, Dimelza Osorio, Ivan Solà and Jose Ignacio Pijoan, et al. 
"DianaHealth. com, an on-line database containing appraisals of the clinical value 
and appropriateness of healthcare interventions: Database development and 
retrospective analysis." PloS One 11 (2016): e0147943.

13. Perk, Joep, Guy De Backer, Helmut Gohlke and Ian Graham, et al. “Guía europea 
sobre prevención de la enfermedad cardiovascular en la práctica clínica”. Rev Esp 
Cardiol 65 (2012): 937.e1-e66.

14. Grundy, Scott M., Neil J. Stone, Alison L. Bailey and Craig Beam, et al. "2018 
AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA 
guideline on the management of blood cholesterol: A report of the American 
College of Cardiology/American Heart Association Task Force on Clinical Practice 
Guidelines." J Am College Cardiol 73 (2019): e285-e350. 

15. www.nice.org.uk/guidance/cg181

16. https://portal.guiasalud.es/wpcontent/uploads/2018/12/GPC_567_Lipidos_
Osteba_compl.pdf

17. Anderson, Todd J., Jean Grégoire, Glen J. Pearson and Arden R. Barry, et al. "2016 
Canadian Cardiovascular Society guidelines for the management of dyslipidemia 
for the prevention of cardiovascular disease in the adult." Canadian J Cardiol 32 
(2016): 1263-1282.

18. Hellstrom, H.R. "Cholesterol: An important but relatively overemphasized risk factor 
for ischemic heart disease." Med Hypothe 57 (2001): 593-601.

19. https://www.euskadi.eus/contenidos/informacion/cevime_infac_2014a/es_def/
adjuntos/INFAC_Vol_22_n_7_bis.pdf

20. Medrano, Maria J., Roberto Pastor-Barriuso, Raquel Boix and Jose L. Del Barrio, et 
al. "Coronary disease risk attributable to cardiovascular risk factors in the Spanish 
population." Revista espanola de cardiologia 60 (2007): 1250-1256.

21. Byrne, Paula, John Cullinan, Amelia Smith and Susan M. Smith. "Statins for 
the primary prevention of cardiovascular disease: An overview of systematic 
reviews." BMJ Open 9 (2019): e023085. 

22. Ravnskov, Uffe, Michel De Lorgeril, David M. Diamond and Rokuro Hama, et al. 
"LDL-C does not cause cardiovascular disease: A comprehensive review of the 
current literature." Exp Rev Clin Pharmacol 11 (2018): 959-970.

23. Finnikin, Samuel, Ronan Ryan and Tom Marshall. "Statin initiations and QRISK2 
scoring in UK general practice: A THIN database study."  British J Gen Prac  67 
(2017): e881-e887.

24. Homer, Kate, Kambiz Boomla, Sally Hull and Isabel Dostal, et al. "Statin prescribing 
for primary prevention of cardiovascular disease: A cross-sectional, observational 
study." British J Gen Prac 65 (2015): e538-e544.

25. Sanchez, Alvaro, Jose Ignacio Pijoan, Susana Pablo and Marta Mediavilla, et al. 
"Addressing low-value pharmacological prescribing in primary prevention of CVD 
through a structured evidence-based and theory-informed process for the design 
and testing of de-implementation strategies: the DE-imFAR study."  Implement 
Sci 15 (2020): 1-11. 

26. Domínguez-Berjón, M. Felícitas, Carme Borrell and Gemma Cano-Serral, et al. 
"Constructing a deprivation index based on census data in large Spanish cities (the 
MEDEA project)." Gaceta Sanitaria 22 (2008): 179-187.

27. Snijders, Tom A.B and Roel J. Bosker. “Multilevel analysis: An introduction to basic 
and advanced multilevel modeling”. Sage (2011). 

28. Tiffe, Theresa, Caroline Morbach, Viktoria Rücker and Götz Gelbrich, et al. "Impact 
of patient beliefs on blood pressure control in the general population: Findings from 
the population-based STAAB cohort study." Int J Hypertension 20 (2019): 7.

29. h t tps: / /www.revespcard io l .org/es-guia-esc-2016-sobre-prevencion-
articulo-S0300893216304146

30. O’Keeffe, Aidan G., Irwin Nazareth and Irene Petersen. "Time trends in the 
prescription of statins for the primary prevention of cardiovascular disease in the 
United Kingdom: A cohort study using the health Improvement network primary 
care data." Clin Epidemiol 8 (2016): 123.

31. Fleetcroft, Robert, Peter Schofield and Mark Ashworth. "Variations in statin 
prescribing for primary cardiovascular disease prevention: Cross-sectional 
analysis." BMC Health Services Res 14 (2014): 1-6.

32. Bonner, Carissa, Jesse Jansen, Shannon McKinn and Les Irwig, et al. "How do 
general practitioners and patients make decisions about cardiovascular disease 
risk?." Health Psychol 34 (2015): 253.

How to cite this article: Elizondo-Alzola, Usue, Alvaro Sánchez, Jose I. Pijoan 
and Marta M. Mediavilla, et al. “Statins in Primary Prevention of Cardiovascular 
Disease: Incidence of Potentially Inappropriate Prescriptions in Very Low Risk 
Primary Care Patients and Associated Factors.” J Gen Prac 10 (2022): 461.

https://nap.nationalacademies.org/catalog/12750/the-healthcare-imperative-lowering-costs-and-improving-outcomes-workshop-series
https://nap.nationalacademies.org/catalog/12750/the-healthcare-imperative-lowering-costs-and-improving-outcomes-workshop-series
https://jamanetwork.com/journals/jama/article-abstract/1148376
https://jamanetwork.com/journals/jama/article-abstract/1148376
https://journals.sagepub.com/doi/abs/10.1258/jhsrp.2012.012044
https://journals.sagepub.com/doi/abs/10.1258/jhsrp.2012.012044
https://journals.sagepub.com/doi/abs/10.1258/jhsrp.2012.012044
https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/2655246
https://journals.lww.com/jhqonline/FullText/2018/07000/Highlighting_a_Common_Quality_of_Care_Delivery.4.aspx
https://journals.lww.com/jhqonline/FullText/2018/07000/Highlighting_a_Common_Quality_of_Care_Delivery.4.aspx
https://link.springer.com/article/10.1186/s13012-019-0960-9
https://link.springer.com/article/10.1186/s13012-019-0960-9
https://jamanetwork.com/journals/jama/article-abstract/1656265
https://jamanetwork.com/journals/jama/article-abstract/1656265
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-014-0123-y
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-014-0123-y
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-014-0123-y
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-014-0123-y
https://qualitysafety.bmj.com/content/24/2/167.short
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0147943
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0147943
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0147943
https://www.revespcardiol.org/es-guia-europea-sobre-prevencion-enfermedad-articulo-S0300893212004903?redirect=true
https://www.revespcardiol.org/es-guia-europea-sobre-prevencion-enfermedad-articulo-S0300893212004903?redirect=true
https://www.jacc.org/doi/abs/10.1016/j.jacc.2018.11.003
https://www.jacc.org/doi/abs/10.1016/j.jacc.2018.11.003
https://www.jacc.org/doi/abs/10.1016/j.jacc.2018.11.003
https://www.jacc.org/doi/abs/10.1016/j.jacc.2018.11.003
https://www.jacc.org/doi/abs/10.1016/j.jacc.2018.11.003
https://www.sciencedirect.com/science/article/pii/S0828282X16307322
https://www.sciencedirect.com/science/article/pii/S0828282X16307322
https://www.sciencedirect.com/science/article/pii/S0828282X16307322
https://www.sciencedirect.com/science/article/pii/S0306987701914185
https://www.sciencedirect.com/science/article/pii/S0306987701914185
https://europepmc.org/article/med/18082090
https://europepmc.org/article/med/18082090
https://bmjopen.bmj.com/content/9/4/e023085.abstract
https://bmjopen.bmj.com/content/9/4/e023085.abstract
https://bmjopen.bmj.com/content/9/4/e023085.abstract
https://www.tandfonline.com/doi/full/10.1080/17512433.2018.1519391
https://www.tandfonline.com/doi/full/10.1080/17512433.2018.1519391
https://bjgp.org/content/67/665/e881.short
https://bjgp.org/content/67/665/e881.short
https://bjgp.org/content/65/637/e538.short
https://bjgp.org/content/65/637/e538.short
https://bjgp.org/content/65/637/e538.short
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-020-0966-3
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-020-0966-3
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-020-0966-3
http://repisalud.isciii.es/handle/20.500.12105/11600
http://repisalud.isciii.es/handle/20.500.12105/11600
https://us.sagepub.com/en-us/nam/multilevel-analysis/book234191
https://us.sagepub.com/en-us/nam/multilevel-analysis/book234191
https://www.hindawi.com/journals/ijhy/2019/9385397/
https://www.hindawi.com/journals/ijhy/2019/9385397/
https://www.hindawi.com/journals/ijhy/2019/9385397/
https://www.researchgate.net/publication/303668689_Time_trends_in_the_prescription_of_statins_for_the_primary_prevention_of_cardiovascular_disease_in_the_United_Kingdom_A_cohort_study_using_The_Health_Improvement_Network_primary_care_data
https://www.researchgate.net/publication/303668689_Time_trends_in_the_prescription_of_statins_for_the_primary_prevention_of_cardiovascular_disease_in_the_United_Kingdom_A_cohort_study_using_The_Health_Improvement_Network_primary_care_data
https://www.researchgate.net/publication/303668689_Time_trends_in_the_prescription_of_statins_for_the_primary_prevention_of_cardiovascular_disease_in_the_United_Kingdom_A_cohort_study_using_The_Health_Improvement_Network_primary_care_data
https://www.researchgate.net/publication/303668689_Time_trends_in_the_prescription_of_statins_for_the_primary_prevention_of_cardiovascular_disease_in_the_United_Kingdom_A_cohort_study_using_The_Health_Improvement_Network_primary_care_data
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-14-414
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-14-414
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-14-414
https://psycnet.apa.org/doiLanding?doi=10.1037/hea0000122
https://psycnet.apa.org/doiLanding?doi=10.1037/hea0000122
https://psycnet.apa.org/doiLanding?doi=10.1037/hea0000122

