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ABSTRACT

Introduction and objectives: The aim of this study was to assess patterns of treatment persistence in a
cohort of male Spanish workers receiving statin therapy for primary prevention of cardiovascular
disease.
Methods: This descriptive study was conducted within the framework of the prospective longitudinal
Aragon Workers’ Health Study (N = 5400). Incident male statin users were identiﬁed based on data
collected from the regional government’s medication consumption information system. Patterns of
treatment persistence with statins prescribed for primary cardiovascular disease prevention were
assessed and the relevance of potential predictors explored.
Results: Among the 725 new statin users, less than one third remained persistent during the 1 year of
follow-up. About 15% of nonpersistent users discontinued statin therapy after dispensation of the ﬁrst
prescription; of these, 42.1% did not recommence treatment within the following year. Factors reducing
the likelihood of treatment discontinuation were older age (HR, 0.55; 95%CI, 0.39-0.77) and cotreatment
with antihypertensive drugs (HR, 0.68; 95%CI, 0.56-0.82). No association was observed between
treatment persistence and cotreatment with antidiabetic or antithrombotic drugs, baseline low-density
lipoprotein levels, or total cholesterol levels. However, persistence was inﬂuenced by the type of statin
ﬁrst prescribed.
Conclusions: Our analysis of a cohort of healthy male workers revealed poor statin persistence. These
ﬁndings underscore the need for a better understanding of patterns of statin use, especially in apparently
healthy individuals, and for the incorporation of patient behavior into prescribing decisions.
C 2017 Sociedad Española de Cardiologı́a. Published by Elsevier España, S.L.U. All rights reserved.

Persistencia con estatinas en prevención primaria de enfermedad cardiovascular:
resultados en una cohorte de trabajadores españoles
RESUMEN
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Enfermedad cardiovascular
Prevención primaria

Introducción y objetivos: El objetivo de este estudio es analizar el patrón de persistencia con estatinas en
prevención primaria de enfermedad cardiovascular en una cohorte de trabajadores españoles.
Métodos: Este estudio descriptivo se llevó a cabo en el marco del estudio prospectivo longitudinal Aragon
Workers’ Health Study (n = 5.400). Se identiﬁcó a los nuevos usuarios de estatinas varones a partir de
datos recogidos en el sistema de información de consumo farmacéutico de Aragón. Se analizaron los
patrones de persistencia con estatinas prescritas en prevención primaria cardiovascular, ası́ como los
potenciales predictores.
Resultados: De los 725 nuevos usuarios de estatinas, menos de un tercio habı́an persistido durante el año
de seguimiento. Alrededor de un 15% de los usuarios no persistentes interrumpieron la terapia con
estatinas tras la dispensación de la primera receta y, el 42,1% de ellos no reiniciaron el tratamiento
durante el resto del año. La mayor edad (HR = 0,55; IC95%, 0,39-0,77) y el cotratamiento con fármacos
antihipertensivos (HR = 0,68; IC95%, 0,56-0,82) redujeron la probabilidad de que se interrumpiera el
tratamiento. No se observó asociación entre la persistencia con el tratamiento y la toma concomitante de
fármacos antidiabéticos o antitrombóticos, las concentraciones basales de lipoproteı́nas de baja
densidad o las de colesterol total. Sin embargo, la persistencia sı́ estuvo inﬂuida por el tipo de la primera
estatina prescrita.

SEE RELATED CONTENT:
https://doi.org/10.1016/j.rec.2017.06.023, Rev Esp Cardiol. 2018;71:4-5.
* Corresponding author: Departamento de Medicina Preventiva y Salud Pública, Universidad de Zaragoza, C/ Domingo Miral s/n, 50009 Zaragoza, Spain.
E-mail address: smalo@unizar.es (S. Malo).
http://dx.doi.org/10.1016/j.rec.2017.04.002
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Conclusiones: Nuestro análisis en una cohorte de trabajadores varones sanos muestra una baja
persistencia con estatinas. Estos resultados reﬂejan la necesidad de comprender mejor los patrones de
utilización de estatinas, especialmente por individuos aparentemente sanos, y de incorporar la conducta
del paciente a las decisiones de prescripción.
C 2017 Sociedad Española de Cardiologı́a. Publicado por Elsevier España, S.L.U. Todos los derechos reservados.

Abbreviations
AWHS: Aragon Workers’ Health Study
CV: cardiovascular
LDL-C: low-density lipoprotein cholesterol

INTRODUCTION
Statins, by reducing blood cholesterol levels, decrease cardiovascular (CV) events and all-cause mortality in individuals with
and without evidence of CV disease.1 While rates of statin use are
high in most European populations,2 cholesterol control in these
same populations is generally poor,3,4 indicating that statin
effectiveness may not correspond exclusively to the efﬁcacy
demonstrated in clinical trials, but rather is affected by real-life
patterns of statin use. Among the contextual characteristics and
behaviors that inﬂuence goal attainment, a key factor is ‘‘patient
persistence’’ (i.e., whether the patient persists with treatment).4–7
Indeed, longer duration statin therapy is associated with improved
clinical outcomes.4–6
Several studies have assessed rates of treatment persistence
with statins for secondary prevention of CV disease.5,6,8 However,
less is known about treatment persistence in the case of statin use
for primary prevention of CV disease in young people. Both
primary prevention regimens and young age are associated with
poorer treatment adherence,9,10 probably because the users in
question do not perceive themselves as being ‘‘sick’’. Describing
patterns of statin treatment persistence in this type of population
is essential to enhance persistence and ultimately improve the
prevention of chronic conditions.
The objective of this study was to assess the pattern of
persistence with statin therapy for primary prevention of CV
disease in a cohort of male Spanish workers.

METHODS

low prevalence of clinical CV disease. Active follow-up of
participants is expected to continue through 2020. Further
information on the AWHS can be found in Casasnovas et al.11
We designed the present observational descriptive study to
assess persistence with statin therapy in the AWHS cohort. Statin
prescription data corresponding to AWHS participants was
gathered from Farmasalud, the government medication consumption information system for Aragon, which is the Spanish
autonomous community where the automobile factory is located.
This database collects data on all prescriptions dispensed at
pharmacies in Aragon through the public health care system (i.e.,
prescribed by either a company physician or a general practitioner
from the public health care system). Prescriptions issued by private
physicians, insurance companies, or in-hospital consumption, are
not collected in Farmasalud. Each record in the data source
corresponds to a prescription and contains the following information: an anonymous patient code, patient sex and birth date,
dispensing date, Anatomical Therapeutic Chemical code of the
prescribed drug, number of deﬁned daily dose, and number of
packages dispensed. Drugs were classiﬁed according to the
2015 version of the World Health Organization Anatomical
Therapeutic Chemical code/Deﬁned Daily Dose System.12 Via an
encrypted code provided by AWHS researchers, we identiﬁed
prescriptions for statins, both alone (Anatomical Therapeutic
Chemical code C10AA) and in combination with other lipidmodifying agents (C10BA), issued between January 1, 2010 and
December 31, 2014.
From the AWHS database we gathered data on CV events
experienced by AWHS participants (date and event type), as well as
levels of total cholesterol and other lipid fractions recorded at
annual medical examinations. The low-density lipoprotein cholesterol (LDL-C) value for each patient and examination was
calculated using the Friedewald formula,13 based on total
cholesterol, high-density lipoprotein cholesterol, and triglyceride
values.

Table 1
Aragon’ Workers Health Study Baseline Characteristics

Study Population and Data Sources
The Aragon Workers’ Health Study (AWHS) is a prospective
longitudinal study designed to characterize cardiometabolic
factors and assess subclinical atherosclerosis in a middle-aged
Mediterranean working population. For that purpose, we analyzed
data from routine annual health examinations of workers at a
Spanish automobile assembly plant in Figueruelas, Zaragoza
(Spain), who voluntarily agreed to participate in the study. The
cohort was recruited between February 2009 and May 2010, and
consisted of 5400 workers. Participants aged 40 to 55 years were
additionally invited to participate in triennial imaging examinations to assess the presence of subclinical atherosclerosis and
complete additional questionnaires of CV and lifestyle factors. At
baseline, 587 (94.5% men) were selected for this intensive followup group. Most of the workers witihin the cohort were involved in
manual jobs (86.5% of men and 60.5% of women). Other baseline
characteristics are shown in Table 1.11 The cohort showed a high
prevalence of CV risk factors and subclinical atherosclerosis but a

Men (n = 5048)

Women (n = 351)

Age, y

49.3 (8.7)

40.8 (11.6)

BMI, kg/m2

27.7 (3.6)

24.4 (3.8)

Systolic BP, mmHg

127.0 (14.7)

111.4 (13.2)

Diastolic BP, mmHg

83.8 (10.1)

76.4 (9.5)

Total cholesterol, mg/dL

212.4 (37.6)

204.3 (39.9)

HDL-C, mg/dL

52.4 (11.0)

66.5 (14.2)

Triglycerides, mg/dL

148.8 (106.1)

89.7 (75.5)

Glucose, mg/dL

98.3 (19.6)

91.2 (16.3)

Smoking
Never

1796  35.8

146  41.8

Former

1359  27.1

46  13.2

Current

1862  37.1

157  45.0

BMI, body mass index; BP, blood presure; HDL-C, high-density lipoprotein
cholesterol
Data are expressed as mean  standard deviation or no. (%).
Reproduced with permission from Casasnovas et al.11
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By patient, the date of the ﬁrst statin dispensing was deﬁned as
the index date. Analyses were restricted to newly-treated statin
users, deﬁned as those who had not received any statin
prescription during the 12 months preceding the index date,
between January 1, 2011 and December 31, 2013. Due to their low
frequency in the AWHS population, women (4.2%) and men who
had experienced a CV event before beginning statin therapy
(secondary prevention [3.9%]) were excluded from our analyses.
Assessment of Persistence
Persistence was deﬁned as continuation of treatment during a
follow-up period of 1 year from the index date. Persistence was
determined by measuring the time (gap) between a dispensation of
a drug and the next dispensation. For this reason, participants who
received only 1 statin prescription during the study period or who
received 1 or more prescriptions only at the index date were
excluded from the analysis. Participants were considered nonpersistent if the gap between reﬁlls was over twice the duration of the
preceding prescription. While other authors have deﬁned this gap
by using a ﬁxed number of days, we selected an alternative
approach given the variable time window (1-2 months) between
dispensations in the autonomous community of Aragon. The
number of days of medication supplied was estimated on the basis
of the number of pills and packages. In Spain, most statins are sold
in packages of 28 pills, with the exception of some presentations of
lovastatin, pravastatin/fenoﬁbrate, and atorvastatin/ezetimibe,
which are sold in packages of 30 pills. Of all the prescriptions
dispensed to AWHS participants, only 2 corresponded to lovastatin. The usual prescribed statin dosage is 1 pill per day. Therefore,
assuming that each package contained 28 daily doses, the
maximum allowable gap was 56 days. The accumulation of
supplies over time was not considered (i.e., only the number of pills
from the most recently dispensed prescription was used to
evaluate the gap). Participants were censored if the gap allowed
was exceeded without purchasing a new prescription or upon
reaching the end of the study period (if they had been persistent
throughout the follow-up period). Nonpersistent participants were
categorized as users who restarted statin therapy after a period of
discontinuation, or users who simply discontinued treatment (and
received no corresponding statin prescription after the end of the
allowable maximum gap).
Statistical Analysis
The characteristics of newly-treated statin users were recorded.
Age at the index date was categorized as follows: < 50 years, 50 to
54 years, 55 to 59 years, and  60 years. Concomitant antidiabetic,
antihypertensive or antithrombotic therapy were assessed by
taking into account the existence of any prescription for each
process, respectively, during the period between the statin index
date and the discontinuation date or end of follow-up. Baseline
total cholesterol and LDL-C values, recorded at the patient’s last
medical examination before the index date, were categorized as
follows: < 100, 100 to 154, 155 to 189 and  190 mg/dL for LDL-C;
and < 200, 200 to 240, and > 240 mg/dL for total cholesterol. These
categories were established in line with the reference values
provided in the European guidelines for CV disease prevention14
for individuals with low/moderate CV risk, such as those in our
study population.
Persistence rates were longitudinally analyzed using the
Kaplan-Meier method. Statistical differences between curves were
assessed using the log-rank test. The likelihood of nonpersistence
over the follow-up period was determined by multivariate analysis
with Cox regression. Hazard ratios (HR) and 95% conﬁdence

intervals (95%CI) were calculated, adjusting for age group at the
index date, concomitant antidiabetic, antihypertensive or antithrombotic therapy, baseline LDL-C level, and baseline total
cholesterol level.
A sensitivity analysis was performed to account for the possible
inﬂuence of the selected interval duration on participant
classiﬁcation. The proportion of persistent statin users was
recalculated by applying interval durations of 1.5 and 2.5 times
the number of daily doses (i.e., 42 and 70 days, respectively).
All analyses were performed using STATA version 12.1
(StataCorp, College Station, Texas, United States).
Ethics
Participants in the AWHS provided written informed consent
when became part of it, and the present study was approved by the
Clinical Research Ethics Committee of Aragon.

RESULTS
Characteristics of New Statin Users
Among the 5400 individuals in the AWHS, 725 new statin users
fulﬁlled the inclusion criteria (Figure 1), with a mean (standard
deviation) age of 54.7 (5.1) years. Categorization by age revealed
the following breakdown: < 50 years, 13.1%; 50 to 54 years, 31.9%;
55 to 59 years, 36.8%;  60 years, 18.2%.
The median (range) baseline LDL-C value was 159.6 (58.0–
294.8) mg/dL. The distribution of statin users in the different LDL-C
categories was: < 100 mg/dL, 26 (3.8%); 100 to 154 mg/dL, 273
(39.7%); 155 to 189 mg/dL, 294 (42.8%); and  190 mg/dL, 94
(13.7%). The median (range) total cholesterol value was 247.0
(142.0–481.0) mg/dL, and the distribution of statin users was: <
200 mg/dL, 85 (11.8%); 200-240 mg/dL, 213 (29.5%); > 240 mg/dL,
425 (58.8%). The median (range) of other CV risk factors was:
glucose level of 98.0 (61.0–292.0) mg/dL; diastolic blood pressure
of 86.0 mmHg (60.0–129.0), systolic blood pressure of
128.0 mmHg (90.0–220.0), and body mass index of 27.8 kg/m2
(19.3–43.6).
During the corresponding follow-up period, 49.8% of statin
users were being cotreated with other drugs for CV disease
prevention: 36.3% with 1 additional drug, 11.7% with 2 additional
drugs, and 1.8% with 3 additional drugs. Speciﬁcally, 41.4% were
taking an antihypertensive, 12.3% an antithrombotic, and 11.5% an
antidiabetic drug.
The most frequently prescribed statin at the index date was
simvastatin (40.4% of new users), followed by atorvastatin (24.7%),
rosuvastatin (24.4%), pitavastatin (5.8%), pravastatin (2.3%),
simvastatin/ezetimibe (1.4%), ﬂuvastatin (0.8%), and lovastatin
(0.1%).
The 22.6% of statin prescriptions were issued by a company
doctor and 77.4% by a general practitioner from the public health
care system.
Assessment of Persistence
Of the 725 newly-treated statin users, 29.5% continued
treatment for the duration of the 1-year follow-up period. The
average period between the index date and treatment discontinuation was 211.3 days. According to the Kaplan-Meier analysis, half
of all new statin users were treatment-persistent at 184 days after
the index date, and 36.9% at 270 days after the index date. The
survival curve dropped steeply at 56 days, the end of the ﬁrst
allowable gap (28 daily doses x 2), indicating that about 15% of new
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1470 participants within the AWHS with at least 1
statin prescription between january 1, 2011 and
december 31, 2013

900 new statin users

Exclusion criteria

95 participants with only 1 prescription
for statins during the study period

16 participants with only prescriptions at
the index date

33 women

16 participants taking statins after a
cardiovascular event

725 male participants newly treated with statins for
primary cardiovascular prevention
Figure 1. Flowchart for study population. AWHS, Aragon Workers’ Health Study.

statin users discontinued treatment right after the ﬁrst prescription. Among those that discontinued treatment, 57.9% restarted a
statin therapy later, while 42.1% were not dispensed any other
statin during the follow-up period.
Age-linked differences in persistence rates were observed (logrank, P < .0001) (Figure 2), with persistence increasing with age.
Analysis of the corresponding persistence rates for the 3 most
commonly prescribed statins revealed higher rates for new
simvastatin users than for rosuvastatin or atorvastatin users
(log-rank P < .05).

Proportion of persistent users

1.00

0.75

Factors Associated With Persistence
In the bivariate analysis, the crude HR for discontinuation of
statin prescription (Table 2) was signiﬁcantly lower in the 2 highest
age groups (55–59 years and  60 years) than in the youngest age
group (< 50 years), and in users of concomitant antihypertensive
treatments than in those not taking concomitant treatments for
the prevention of CV disease. By contrast, higher HR values were
observed for participants with baseline total cholesterol levels >
240 mg/dL compared with those with levels < 200 mg/dL, and in
participants with baseline LDL-C levels  190 mg/dL compared
with those with levels < 100 mg/dL. Multivariate analysis (Table 2)
revealed a statistically signiﬁcant HR only for statin users in the
highest age group ( 60 years old) (HR, 0.55; 95%CI, 0.39–0.77) and
in those cotreated with antihypertensive drugs (HR, 0.68; 95%CI,
0.56–0.82).

0.50

Sensitivity Analyses
0.25

0.00
0

100

200

300

400

Time (days)
< 50 years old

50-54 years old

55-59 years old

≥ 60 years old

Figure 2. Persistence with statins for primary prevention of cardiovascular
disease in male Aragon Workers’ Health Study participants, by age group.

The proportion of new statin users considered treatmentpersistent was 13.2% and 42.8%, applying gaps of 1.5 and 2.5 times
the number of daily doses dispensed, respectively. Application of
these distinct gap durations conﬁrmed the results of the Cox
regression analysis (data not shown).

DISCUSSION
Our analysis of a cohort of male workers revealed that less than
one third of new statin users remained persistent with treatment
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Table 2
Hazard Ratios for Discontinuation of Statin Therapy in a Cohort of Male Spanish
Workers With no Prior Cardiovascular Events. Statin Therapy Began Between
January 1, 2011 and December 31, 2013
Unadjusted HRs
(95%CI)

Adjusted HRs
(95%CI)

< 50

1

1

50–54

0.95 (0.72-1.24)

0.98 (0.74-1.31)

55–59

0.73 (0.56-0.96)c

0.79 (0.59-1.05)

 60

0.49 (0.35-0.68)c

0.55 (0.39-0.77)c

Concomitant antidiabetic use

0.83 (0.63-1.11)

1.12 (0.83-1.52)

Concomitant antihypertensive usea

0.64 (0.53-0.76)c

0.68 (0.56-0.82)c

0.81 (0.61-1.06)

0.97 (0.72-1.32)

< 100 mg/dL

1

1

100-154 mg/dL

1.66 (0.96-2.85)

1.59 (0.86-2.91)

155-189 mg/dL

1.70 (0.99-2.92)

1.38 (0.71-2.68)

 190 mg/dL

1.96 (1.10-3.48)c

1.46 (0.73-2.92)

< 200 mg/dL

1

1

200-240 mg/dL

1.31 (0.95-1.79)

1.13 (0.79-1.63)

> 240 mg/dL

1.42 (1.06-1.91)c

1.26 (0.83-1.91)

Age group, y

a

a

Concomitant antithrombotic use
Baseline LDL-C levelb

Baseline total cholesterol levelb

95%CI, 95% conﬁdence interval; HR, hazard ratio; LDL-C, low-density lipoprotein
cholesterol.
N = 725 in all analyses, except analysis of LDL-C levels. In those cases (i.e., bivariate
analysis of LDL-C and the multivariate regression model), 687 participants were
included.
a
Nonconcomitant use as reference.
b
LDL-C and total cholesterol values recorded at last medical examination before
starting statin therapy.
c
Statistically signiﬁcant result.

for the duration of the ﬁrst year of therapy. The likelihood of
remaining persistent increased with age. A previous meta-analysis
of studies evaluating predictors of nonadherence to statins15 found
a lower likelihood of persistence and adherence among the
youngest (< 50 years) and oldest (> 70 years) statin users. While
our ﬁndings conﬁrmed the association between poor treatment
persistence and younger age, we were unable to evaluate the
pattern in those older than 70 years, who were not represented in
the AWHS cohort.
Half of the new statin users in the study population were taking
at least 1 other treatment for the prevention of CV disease, with
41.4% receiving concurrent antihypertensive therapy. The likelihood of persistence was higher for these users, in line with
previous reports.16,17 However, those same studies also identiﬁed
cotreatments for other CV risk factors, such as antidiabetic or
antithrombotic drugs, as predictors of statin treatment continuity.
In addition to the recognized inﬂuence of factors such as patient
age or socioeconomic position,16,17 the presence of other CV risk
factors may inﬂuence long-term treatment in individuals free of CV
disease, probably given the greater perceived risk of heart disease
in these patients. According to some authors, this association does
not apply to the oldest adults, in whom statin adherence is also
inﬂuenced by other factors such as regimen complexity, the
increased incidence of adverse events, and impaired cognition.15
Moreover, it has been hypothesized that individuals that have been
previously warned by their physician of the risks of high blood
cholesterol levels are more aware of the importance of CV disease
control and thus may be more treatment adherent.8 To our
knowledge, only 1 previous study, conducted in a Swedish
population8, analyzed the possible association between baseline
cholesterol values and persistence. The authors reported that high

baseline LDL-C values were signiﬁcantly associated with a lower
discontinuation rate in nondiabetic patients with no previous CV
events. By contrast, we observed no clear association between
baseline cholesterol values and treatment persistence after
adjusting for other variables.
Simvastatin was the most commonly prescribed statin in our
study cohort (40.4% of new statin users). According to current
European recommendations,14 the type of statin prescribed should
be selected on the basis of the patient’s total CV risk and on the
expected percentage reduction in LDL-C levels, which is dependent
on the baseline value. The frequent prescription of a low-potency
statin as an index drug seems reasonable, given that workers in the
study cohort were mostly healthy, with median LDL-C and total
cholesterol values deﬁned as moderate-high and less than 15%
presenting 2 or more concomitant CV risk factors. Our results also
showed that simvastatin users were signiﬁcantly more likely to
remain treatment-persistent than individuals receiving higherpotency statins such as atorvastatin and rosuvastatin. Similarly, in
their study of a middle-aged population free of CV disease in
Quebec, Canada, Perreault et al.16 reported an increased risk of
nonpersistence in patients prescribed atorvastatin compared with
those prescribed simvastatin or pravastatin. Conversely, a large
population-based study of users of statins for primary CV disease
prevention,17 conducted in the United Kingdom, found no
association between the type of statin prescribed and the risk of
discontinuation. It is difﬁcult to reach an overall conclusion based
on the results of multiple studies of predictors of persistence due to
the variability of the populations studied, the data available, and
the methods used. The exclusion of women from our analysis
limits the comparability of our ﬁndings, particularly given the
demonstrated association between sex and adherence and
persistence.9,15–17 Furthermore, factory work is likely associated
with several social, medical, and health care utilization characteristics that inﬂuence patient behavior15 in ways that may differ
from those in the general population.
We found that about 15% of new statin users discontinued
treatment immediately after purchasing the ﬁrst prescription. It is
estimated that almost 12% of statin users experience adverse
effects attributed to these drugs,7 which may explain why these
patients discontinued treatment early and refused to restart it.
Indeed, our results show that 42.1% of all users classiﬁed as
nonpersistent did not recommence statin therapy during the 1year follow-up period. This ﬁnding is in agreement with the results
of the aforementioned United Kingdom population study,17 in
which 45% of primary prevention statin users discontinued
treatment and did not recommence within the following year.
The authors of that study reported that female sex, older age, lower
body mass index, and dementia were associated with an increased
risk of discontinuation and a lower likelihood of restarting statin
treatment.

Limitations
The present study has several limitations. The main ones
pertain to the data source used. Because the Farmasalud database
only records prescriptions issued via the public health system,
persistence may have been misestimated in some cases. However,
it is unlikely that participants would have switched from a public
health care physician to a private physician. Participants in the
Aragon Workers’ Health Study have easy access to a physician,
whose ofﬁce is located close to their work area. Accordingly,
workers usually visit the same physician in the company.
Alternatively, they may visit a general practitioner within the
publicly-funded health care system, in which case the prescription
data would have been recorded in the same data source.
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Also absent from our data source were the prescribed dose and
the quantity of drug dispensed (only the number of deﬁned daily
dose was available). Given the recognized limitations of deﬁned
daily dose as a unit of measurement,18 we converted the number of
pills to the daily dose based on the commercialized presentations
of statins. In our opinion, this approach is valid when the
recommended dose always equals a ﬁxed number of pills.
Our data source provided information on a limited number of
variables pertaining to the study participants and their treatment
regimens. Information on the reasons to start treatment, family
history, clinical characteristics, prescriptions for treatments other
than those for the prevention of CV disease, physician characteristics, or patient attitude was not available, and would have been of
interest for the identiﬁcation of additional predictors of treatment
persistence. Certainly, the lack of information related to the
reasons to prescribe poses a determining limitation for the validity
of the study, and is mainly due to the fact that the data source was
not designed for this purpose.
A common limitation of analyses of drug-dispensing data is the
assumption that drug purchase equates to drug consumption. Our
objective was to determine rates of persistence, which may be a
more appropriate indicator of treatment adherence than adherence, given that it is based on the continuity of prescription
reﬁlling behavior rather than on the number of doses available. The
fact that an individual regularly attends the pharmacy to purchase
their medication is a probable indicator that he is taking the
prescribed medication.
In addition to the aforementioned limitations related to the
data source, the variety of methodologies used to deﬁne and assess
treatment persistence, as well as the lack of standardized
approaches, complicates the calculation and comparison of results.
Considerable variability is observed, for example, in the maximum
allowable duration between dispensations. Two respective studies
of Swedish8 and British17 populations measured treatment
persistence in new statin users, applying a gap of 90 days from
the date of the last prescription reﬁll. The authors of the Swedish
study based this decision on national regulations, which can result
in a time window of up to 3 months between reﬁlls. As expected,
both studies reported higher rates of statin treatment persistence
(68% and 53%, respectively) than that reported here (29.5%).
Although we did not initially consider a gap of 2.5 times the daily
dose as the most appropriate value for evaluation of treatment
persistence, the proportion of persistent users obtained using this
value (42.8% of new statin users) appeared more realistic and was
more in line with ﬁndings in the other populations. While our
sensitivity analyses supported the robustness of the results and the
gap durations applied, it should be noted that clearly deﬁned
methods and criteria for the calculation of persistence indicators
are essential to ensure comparability. Several common scenarios
can contribute to underestimation of statin treatment persistence.
For instance, some participants can be misclassiﬁed as nonpersistent when their treatment is switched from a statin to a non-statin
lipid-lowering drug. This situation is unlikely however, given that
statins, alone or in combination, are recommended as the ﬁrst line
of treatment for hypercholesterolemia.14 Similarly, a user could
purchase their ﬁrst package of statins after the medical consultation but wait several days before starting treatment, thus
exceeding the permitted gap and resulting in misclassiﬁcation
as a discontinuer.
Finally, our study population consisted only of healthy and
relatively young men, which complicates extrapolation of our
results to the general population of new statin users. The study
population corresponds to a cohort of volunteers who are
particularly aware of CV risk and undergo annual reviews and
clinical analyses, as well as receiving regular and detailed health
advice. We suspect that persistence with statin treatment for
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primary prevention of CV diseases in health care settings distinct
from the AWHS may be even lower.
Nonetheless, our ﬁndings constitute an important contribution
to knowledge about patterns of medication use for the prevention
of CV disease, including statins. The prescription of statins in
populations such as that described here remains controversial.
These drugs are recommended in current clinical guidelines14 as
the ﬁrst-line treatment for high CV risk patients with hypercholesterolemia (nonfamilial) or combined hyperlipidemia, and are
widely accessible due to their low cost. However, evidence
indicates that high-potency statins are associated with an
increased risk of adverse effects, including new-onset diabetes,
particularly in patients at risk of developing diabetes.19 Furthermore, some authors20 have reported that pharmaceutical industrysponsored economic evaluations of these drugs, particularly
statins used for primary prevention of CV disease, generally favor
the cost-effectiveness proﬁle of the products in question.
Nevertheless, the importance of patient behavior in the
management of CV risk factors is undeniable. A systematic review6
of the effects of statin treatment adherence and persistence on
clinical outcomes reported that, in primary prevention, clinical
beneﬁts relating to CV events were observed after the ﬁrst year of
continued therapy. This underscores the importance of patient
commitment and participation in CV disease control, and the need
for further evaluation of the impact of persistent statin use on
cholesterol levels and, consequently, on CV disease risk. Additionally, it should be taken into account that CV disease control must be
managed by means of the joint control of all risk factors, not only
through pharmacological therapy but also by lifestyles changes.21
Last, in those patients who do not achieve recommended targets,
other therapeutic alternatives should be considered.22

CONCLUSIONS
The present ﬁndings demonstrate poor treatment continuity or
persistence by new statin users in a population of healthy Spanish
male workers. We found that a signiﬁcant proportion of the study
population stopped treatment soon after starting, and that the type
of statin prescribed inﬂuences the likelihood of persistence.
Cotreatment with antihypertensive drugs and older age were
good predictors of increased persistence.
Within the context of primary prevention of CV disease, further
observational drug utilization studies are required to broaden our
knowledge of patterns of statin use and lead to a better
understanding of the impact of individual rates of persistence
on clinical outcomes. This would constitute a useful starting point
to adjust prescribing recommendations when adherence and
persistence rates are inadequate and, consequently, lipid targets
are not achieved.
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WHAT IS KNOWN ABOUT THE TOPIC?
– To provide effective treatment, statins should be taken
continuously. However, treatment persistence rates for
these medications are lower than expected, especially in
populations with low CV risk.
– The causes of nonpersistence are multifactorial.
WHAT DOES THIS STUDY ADD?
– This study describes poor persistence with statins in a
cohort of healthy male workers.
– A high proportion of new statin users discontinued
therapy immediately after commencing, and in numerous cases, did not recommence treatment during the
following year.
– While some factors associated with poor persistence
have been identiﬁed, there is a need for a better
understanding of determinants of nonpersistence that
directly affect ﬁnal health outcomes.
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