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Abstract Aim: Statins have been shown to significantly
reduce morbidity and mortality both in patients with
coronary artery disease and in those with dyslipidemia
when they are taken regularly. Middle-aged patients
have the highest level of forecasting benefit, and little is
known about the persistence rate of these therapies in a
real-life setting. Objective: To evaluate the persistence
rate of middle-aged patients initiating statin therapy as
well as its relation to patients’ demographic and clinical
characteristics. Methods: A cohort of 25,733 patients
was reconstructed from prescription data recorded in the
Régie de I’assurance maladie du Québec administrative
database. All patients aged 50-64 years old who re-
ceived at least one statin prescription between January 1,
1998 and December 31, 2000 for a new intention of
treatment for dyslipidemia were included in the cohort
and followed up until June 30, 2001. The date of the first
prescription of statin was defined as the index date. The
cumulative persistence rate was estimated using a Kap-
lan-Meier analysis. Cox regression models were used to
estimate the rate ratio of ceasing statins after adjust-
ment. Results: Mean age of patients initiating statin
agents was 58 years; 39%were male, 24% received social
assistance, 19% had diabetes, 30% had hypertension
and 11% had a respiratory disease at cohort entry.
Persistence with statin therapy fell to 67% in the first
6 months after treatment and continued to decline over
the next 3 years to 39%. At 3 years, persistence varied
significantly with statin agents. After controlling for
individual patients’ demographic and clinical charac-
teristics, we found that patients who were prescribed
fluvastatin, lovastatin and atorvastatin had a higher rate
of cessation than those on simvastatin and pravastatin.
The adjusted rate ratio of ceasing statin agents in pa-
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tients with other risk factors of cardiovascular disease,
such as diabetes (HR: 0.78; 0.75-0.82) or hypertension
(HR: 0.72; 0.69-0.74), demonstrated a lower cessation
rate. We observed lower persistence in patients who used
the greatest number of pharmacies and prescribing
physicians. Conclusion: This analysis indicates that bar-
riers to persistence occur early in the therapeutic course.
Overall persistence with statins is low, particularly
among patients with few other cardiovascular risk fac-
tors.

Introduction

Cardiovascular disease remains the leading cause of
death in North America. It has been shown that the
treatment of dyslipidemia with statins significantly re-
duces morbidity and mortality among patients with
coronary artery disease or hyperlipidemia, particularly
among middle-aged patients [1-5]. Based on clinical
trials, the benefits of using statins start to appear only
after 1-2 years of regular use, and they need to be
taken on long-term basis [1-5]. Findings from new
trials in a landmark study involving 20,556 patients
having a high risk of coronary artery disecase showed
that simvastatin decreased the death rate and reduced
the rate of all cardiovascular event endpoints [6]. The
Anglo-Scandinavian Cardiac Outcomes Trial investi-
gators compared the effects of atorvastatin and a
placebo on the combined outcome of non-fatal myo-
cardial infarction and fatal coronary artery disease in
hypertensive patients with a total cholesterol level of
less than 6.5 mmol/l. The results of their study provide
strong support for statin therapy in patients at high
risk for the primary prevention [7]. Thus, for both
primary and secondary prevention, statins are intended
for long-term use to achieve their full benefit. Clinical
guidelines consequently highlight the need to assess
and promote compliance with prescribed treatment for
dyslipidemia [8].
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Gaps exist between recommendations and actual
practice, for prevention as well as treatment. According
to the literature, the rate of persistence of lipid-lowering
drugs after 3 years is approximately 50% or less [9-15].
These studies were conducted mostly in elderly patients,
and little is known about long-term persistence with
these therapies and its determinants among middle-aged
patients. The targeting of persistence-enhancing
interventions that will provide the most leverage and
potential benefit will require knowledge of when dis-
continuation is the most likely option and which patient
subgroups are at the highest risk.

The aim of our study was to evaluate the persistence
rate among middle-aged patients initiating a new treat-
ment with statin agents for primary prevention and to
study its relation with age, gender, other cardiovascular
risk factors, co-morbidity and the use of health-care
services.

Methods
Sources of data

This population-based study used the Régie de I’assur-
ance maladie du Québec (RAMQ) databases. RAMQ is
the organization administering public health-care
insurance programs in the province of Quebec, Canada.
RAMQ databases contain three types of files. The first
type is the demographic file, which lists age, gender,
postal code and year of death for all individuals regis-
tered and having a RAMQ card. The second type is the
medical services file, which includes claims for all inpa-
tient or ambulatory medical services, with such data as
the nature of the medical act, date, the site where the act
was provided (office, emergency, hospital) and the
diagnostic code [16]. Diagnosis is coded according to
ICD-9 classification, and the codes for surgical proce-
dures are assigned according to the Canadian classifi-
cation of diagnostic, therapeutic and surgical procedures
[17]. These two RAMQ files pertain to residents covered
by the provincial health-care insurance, which includes
the whole population.

The third file is the pharmaceutical file, which con-
tains data on all prescriptions for health-care covered
drugs delivered to patients living in the community and
insured by RAMQ for their medications. This file in-
cludes the name of the drug, strength, quantity, date and
duration of therapy, as indicated by the pharmacist, and
it pertains to residents covered by the public drug plan,
namely individuals aged 65 years and older, welfare
recipients and residents who do not have access to col-
lective private drug plans. This represents about 55% of
the total population of Quebec [18]. Each of the com-
puterized files contains the individual’s health insurance
number, which acts as a link between files. The phar-
maceutical file has been validated for research and has
been used previously for pharmacoepidemiologic re-
search studies [19, 20].

Cohort definition

An initial cohort of 65,270 patients was identified from
prescription records. To be included in the cohort,
subjects had to be newly treated for dyslipidemia, which
was defined as having had no statin agents or other lipid-
lowering drugs prescribed in the year prior to cohort
entry and having had to start a new treatment for either
atorvastatin, fluvastatin, lovastatin, pravastatin or sim-
vastatin in the period from January 1, 1998 and
December 31, 2000. The date of the first prescription of
these agents was defined as the index date. Additional
criteria for inclusion in the cohort were that subjects had
to be insured by the provincial plan prior to the index
date and be between 50 and 64 years of age at the time
of inclusion.

Subjects had to be free of cardiovascular disease
(primary prevention), as evidenced by the absence of a
diagnosis or of medical procedures or drug markers
for coronary artery disease in the year prior to the
index date. Coronary artery disease was defined as
myocardial infarction or angina (ICD-9 codes 410—
414) or coronary artery bypass graft, angioplasty,
stent or the use of any nitrate, including nitroglycer-
ine; stroke (430-438); peripheral cardiac disease (440—
447); congestive heart failure (428-428) or the use of
these therapeutic combinations [furosemide alone or
with: (1) digoxin, (2) ACE inhibitors (captopril or e-
nalapril) or (3) B-blocker or carvedilol]; arrhythmia
(427-427) or the use of drugs for cardiac arrhythmias
(amiodarone, digoxin, quinidine, disopyramide, fleca-
inamide, mexiletine, procainamide, propafenone or
sotalol). The RAMQ Drug Database was also used to
exclude patients who received other drugs, such as
antiplatelet drugs or a low dose of acetylsalicylic acid
(ASA) or anticoagulants, in the year preceding the
index date.

The cohort ultimately consisted of 25,733 patients
considered as being newly treated for dyslipidemia with
statin agents in the period from January 1, 1998 to
December 31, 2000. The date of the first prescription of
these agents was defined as the index date. Subjects were
followed until June 30, 2001, death, the occurrence of a
diagnosis of cardiovascular disease or medical proce-
dures or cardiac symptoms or loss of coverage under the
drug plan.

Drug exposure and assessment of persistence

The drug database was searched for any statin agents
dispensed to eligible subjects during the study period. In
order to reconstruct the drug regimens, we developed a
computer program that used data on the dispensing date,
amount dispensed and duration of treatment. We iden-
tified patients who had begun a treatment with a single
statin agent (monotherapy) and stratified them according
to statin agent used: atorvastatin, fluvastatin, lovastatin,
pravastatin or simvastatin.



The primary outcome of persistence was defined as
having any statin prescription dispensed at least every 60
days after the end date of a previous prescription for
statin as a class. We chose this 60-day grace period be-
cause the current package size and refill practice in
Canada are 30-day pack size refill every month. This
allowed the assessment of persistence to a therapy with
any statin agent. For instance, a subject switching from
one statin to another without interruption was consid-
ered to be persistent with non-exclusive use. We exam-
ined the effect of this 60-day grace period by measuring
the impact on the persistence estimate using 45 days or
120 days for the grace period.

We also estimated the assessment of persistence with
a given statin (exclusive use); in this case, a subject was
considered to be non-persistent if he/she had not ac-
quired a prescription for this statin within 60 days of the
end of the prescription duration. We measured the
proportion of continuation of the initial therapy pre-
scribed, the proportion of at least one switch but still
persistent or those who stopped therapy entirely during
the first year following the initiation.

Determinants

The variables considered as potential determinants of
treatment non-persistence included age, gender, social
assistance status, site of residency, specific co-morbidi-
ties (diabetes mellitus, hypertension and respiratory
disease), use of antidepressive or anxiolytic agents [21,
22], number of different classes of drugs, number of total
doses of medication per day and utilization of health-
care services [22]. Age (in years), gender (male or fe-
male), social assistance (yes or no) and site of residency
(rural or urban) were identified at the index date from
data in the beneficiary’s file.

Co-morbidities were defined as follows: diabetes by
ICD-9 code 250 or by the use of insulin or hypoglycemic
agents; hypertension by essential hypertension ICD-9
code 401 or by the use of thiazides, angiotensin-con-
verting enzyme inhibitors without furosemide, calcium
channel blockers or B-blockers without any other
markers of coronary heart disease; respiratory disease by
the use of at least two prescriptions of inhaled B-agonists
or any pharmacologic agents used for respiratory dis-
ease; depression and anxiety by the use of antidepressive
or anxiolytic agents [23]. These were assessed in the year
prior to the index date and during the follow-up period.

The mean number of different types of classes of
drugs per month (defined by the American Hospital
Formulary classes) and the mean number of daily doses
of medication were assessed using the prescription data
files in the year preceding the index date and during the
follow-up period. Health-care service utilization was
measured by computing the number of prescribing
physicians, of dispensing pharmacies consulted, of
medical visits, and of hospitalizations during the year
preceding the index date and the follow-up period.
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Statistical analysis

The cumulative persistence rate was estimated using the
Kaplan-Meier analysis [24]. Cox regression models with
time-dependent covariables (co-morbidities and health-
care services) were constructed to estimate the rate ratio
of non-persistence to statin agents for a maximum fol-
low-up period of 3 years. All models were adjusted for
potential determinants described previously.

The analyses of the exclusive use for a statin agent
were measured as the proportion of subjects who con-
tinued the initial therapy prescribed, the proportion of
those who had at least one switch but were still persis-
tent and the proportion of those who stopped therapy
entirely during the first year following the initiation. All
subjects included in the exclusive use analysis of a statin

65,270
Patients acquiring a first prescription of statin
monotherapy between January 1998 and
December 2000 and having not taking any
lipid-lowering drugs in the year prior to the
index date

A

55,186
Patients aged 50 to 64 years

A
41,101
Patients covered at least 12 months
prior to the index date

25,733
Patients free of the exclusion criteria:
coronary artery disease, stroke, peripheral cardiac disease,
arrhythmia, congestive heart failure, antiplatelet or
anticoagulant users

25,733
Primary prevention cohort

(Patients used for survival analyses)

A
20,373
Patients followed > 1
year were used for the
rates of persistence for
exclusive use

Fig. 1 Flow chart of inclusion and exclusion criteria that were
applied to the population-based study
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agent had to have at least a 1-year period of follow-up.
A chi-square test was used to estimate the difference in
proportion compared with pravastatin and simvastatin.
Residuals from regression models were assessed for
multicollinearity or deviance [25, 26]. The analyses were
performed on SAS software, version 12; SAS Institute,
Cary, N.C.), and p <0.05 was the level of significance.

Ethical considerations

No patient or physician identifiers were provided to
the researchers; only scrambled identifiers were used
throughout the study. The study was approved by the
University of Montreal’s Research and Ethics Com-
mittee.

Results
Characteristic demographic

As shown in Fig. 1, after applying the inclusion and
exclusion criteria, we identified a total of 25,733 subjects
as being newly treated with statin agents in the form of a
single therapy of atorvastatin, fluvastatin, lovastatin,
pravastatin or simvastatin. Characteristics of these newly
treated patients for primary prevention are shown in
Table 1. At cohort entry, mean age was 58 years, 39%
were male, 24% were receiving social assistance and 26%
were living in a rural environment. The corresponding
values for the excluded patients were: mean age 58 years,
46% male, 28% receiving social assistance and 26%
living in a rural environment. The reason for censoring
during follow-up were most likely associated with the end
of follow-up (72%), development of exclusion criteria
(25%) and loss of coverage under drug plan (3%).

The clinical characteristics of patients who initiated a
new statin treatment for primary prevention were as
follows: 19% had diabetes, 30% had hypertension, 11%
had respiratory disease, 10% were users of antidepres-
sive agents and 28% were using anxiolytic agents. In the
year prior to index date, patients had used an average of
1.5 medications per month and had used the services of
an average of 1.4 pharmacies. Among the patients, 20%

had had at least three different medications; 25% had
had at least three prescribing physicians; 25% had had
at least two dispensing pharmacies in the year preceding
the index date.

Atorvastatin was used most often (49%) as the first
statin agent, followed by pravastatin (24%), simvastatin
(19%), fluvastatin (6%) and lovastatin (2%) (Table 1).

Measurement of persistence

As shown in Fig. 2, the persistence of use of statin
agents decreased in the first 6 months following initia-
tion of treatment: 67% were persistent at 6 months and
persistence continued to decline over the next 3 years to
reach 39%. Persistence during the 1-year follow-up
period varied according to the statin used to initiate the
treatment: 57% of those who had initiated with sim-
vastatin or atorvastatin remained persistent; for pra-
vastatin, 56%; for fluvastatin, 54%; for lovastatin, 50%.
Persistence of statin use during the 3-year follow-up
period was 40% for those who had started with sim-
vastatin, 39% for pravastatin and atorvastatin, 34% for
fluvastatin and 32% for lovastatin.

In a sensitivity analysis, persistence was defined as
acquiring a statin agent within 45-120 days of the end
date of a previous prescription. Results revealed similar
patterns of progressive discontinuation of statin agents
over time. For instance, at 6 months and 3 years fol-
lowing the index date and using the definition of per-
sistence based on 45 instead of 60 days, we found similar
persistence rates: for example, 64 versus 67% at
6 months and 36 versus 39% at 3 years; the corre-
sponding values when the definition of persistence was
based on 120 days were 74 versus 67% (6 months) and
46 versus 39% (3 years).

As shown in Table 2 (considering exclusive use of a
statin agent), the initial choice of statin agent seems to
predict the different switching proportions to a new
agent at 1-year of follow-up, particularly for fluvastatin,
for which the rate of switching was 8%, compared to
pravastatin (5%) and simvastatin (3%). This difference
in switching rate between simvastatin and pravastatin
was statistically significant (p <0.05). Initial statin choice
influenced the proportion of discontinuation; for lovas-

Table 1 Characteristics of patients initiating new statin treatments in the Quebec RAMQ database in 1998-2000

Total population Total cohort Excluded Total primary Patients followed for
in Quebec in 2001 population patients prevention cohort more than 1 year
(50-64 years)*

Number of patients 1,299,765 41,101 15,368 25,733 20,353

Mean age (+SD)® 56.2+1.2 58.1+4.6 58.1+4.6 57.9+4.6 57.9+4.6

Male” 49% 46% 46% 39% 38%

Social assistance status® 10% 29% 28% 24% 24%

Rural environment (yes/no)® 35% 27% 26% 26% 26%

#Source: Institut de la statistique du Québec
At the index date
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Fig. 2 Cumulative rate of persistence with first intention of statin treatments

tatin, this was 55%; for fluvastatin, 53%; for atorvas-
tatin, 51%; this in comparison to pravastatin (49%) and
simvastatin (49%).

Therapeutic class and persistence

During the 3 years of follow-up, after controlling for
individual patients’ socio-demographic, clinical charac-
teristics and health-care utilization (Table 4), we found
that patients who were prescribed atorvastatin as a first
agent, fluvastatin or lovastatin were more likely to dis-
continue their treatment than patients who were pre-
scribed pravastatin or simvastatin (Table 3); the
corresponding hazard ratios (HR) 1.08 (range: 1.03—
1.14), 1.18 (1.05-1.32) and 1.13 (1.05-1.22), respectively.
Similar values were also observed with simvastatin, but
not for atorvastatin where the level of significance was
not achieved (HR: 1.05; 1.00-1.11).

Relationship between patient characteristics
and persistence

As shown in Table 4, the adjusted rate ratios of ceasing
statin agents were non-significant for age (HR: 1.00;
0.99-1.00) and social assistance status (HR: 1.04; 0.99—
1.08), indicating that increasing age or welfare-recipient
status did not decrease the rate ratio of cessation.
Gender and rural environment did affect the rate ratio of
cessation: being male (HR: 0.93; 0.90-0.97) or living in a
rural environment (HR: 0.89; 0.85-0.93) was associated
with a lower rate of cessation. Subjects with other car-
diovascular risk factors, such as diabetes (HR: 0.78;
0.75-0.82) or hypertension (HR: 0.72; 0.69-0.74) or
having other co-morbidities, such as respiratory disease
(HR: 0.67; 0.63-0.71), being an anxiolytic user (HR:
0.87; 0.82-0.93) or taking antidepressive agents (HR:
0.87; 0.83-0.91), decreased the rate ratio of ceasing sta-
tin therapy.

Table 2 Rates of persistence for exclusive use of statin agents among primary prevention cohort at 1-year period of follow-up

Mean dose used
(median dose) (mg)

Statin agents

Continuation of
initial drug (%)

Discontinued
therapy (%)

Switched to at least
another drug class (%)

All (n=25,733) 43
Pravastatin (n=6,111) 20 (20) 46
Simvastatin (n=4,877) 15 (10) 48
Atorvastatin (n=12,609) 13 (10) 47%*
Fluvastatin (n=1,554) 27 (20) 40*
Lovastatin (n=1582) 21 (20) 40*

5 52
S* 49
3 49
1** 51*
8* 53*
5 55%

*Compared to pravastatin and simvastatin, p <0.05;
**Compared to simvastatin, p <0.05
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Table 3 Rate ratio of ceasing statin treatment based on statin agents as first intention, at 3 years of follow-up

Statin agents as
first intention

Adjusted rate ratio®
(95% confidence interval)

Pravastatin Reference
Simvastatin 1.03 (0.98-1.09)
Atorvastatin 1.08 (1.03-1.14)
Fluvastatin 1.18 (1.05-1.32)
Lovastatin

1.13 (1.05-1.22)

0.97 (0.92-1.03)
Reference

1.05 (1.00-1.11)
1.15 (1.02-1.29)
1.10 (1.02-1.19)

#Adjusted for patients’ socio-demographic, clinical characteristics and health care utilization (see Table 4)

Table 4 Rate ratio of ceasing
statin treatment based on
patients’ socio-demographic,

Adjusted rate ratio®
(95% confidence interval)

clinical characteristics and
health care utilization, at
3 years of follow-up

Socio-demographic characteristics
Age (continuous)®
Sex (male vs. female)®
Social assistance status (y<:s4)n0)b
Rural environment (yes/no)

Clinical characteristics
Diabetes mellitus®¢ (yes/no)
Hypertension®? (yes/no)
Respiratory disease™? (gfes/no)
Antidepressive agents™“ (yes/no)

a .
The crude rate ratios have Anxiolytic agemc,d (yes/no)

similar values

®Taken at the index date
‘Taken in the year prior the in-
dex date and during follow-up
9Receiving pharmacologic trea-
tment or ICD-9 code diagnosis
°Admission in the year preced-

Health-care utilization
Mean number of different classes of drugs/month® (=3)
Mean number of total oral doses of drugs/day® (continuous)
Mean number of dispensing pharmacies® (>2)
Mean number of prescribing physicians® (>3)
Mean number of medical visits/month® (continuous)

1.00 (0.99-1.00)
0.93 (0.90-0.97)
1.04 (0.99-1.08)
0.89 (0.85-0.93)

0.78 (0.75-0.82)
0.72 (0.69-0.74)
0.67 (0.63-0.71)
0.87 (0.82-0.93)
0.87 (0.83-0.91)

0.40 (0.38-0.43)
1.17 (1.14-1.19)
1.63 (1.55-1.72)

3 (1.55-1.72)

ing the index date and during Hospitalization® (yes/no)

1.6
1.35 (1.30-1.40)
0.70 (0.66-0.74)

the follow-up

Patients who had a larger number of different classes
of drugs prescribed (HR: 0.40; 0.38-0.43) were related to
a lower rate of cessation, but the total number of doses
per day (HR: 1.17; 1.14-1.19) was associated with a
higher cessation rate. A significant relationship was
found between the use of health-care resources and
statin cessation rate. Patients showed an increased rate
ratio of cessation of 63% when they had >2 pharmacies
or an increased ratio of cessation of 63% when they
consulted with >3 prescribing physicians. The fact of
having more medical visits significantly increased the
rate of cessation by 35%, while being hospitalized had a
significant positive impact on statin cessation rate (HR:
0.70; 0.66-0.74) (Table 4).

Discussion

Despite abundant evidence of the capacity of statin
therapy to reduce cardiovascular morbidity and/or
mortality, our results indicate that their actual use in
typical populations of middle-aged patients is likely to
substantially undercut their potential. An understanding
of the impact of predictors of long-term persistence with
statins has implications for the approach to managing
individual patients.

We found that persistence with statin therapy had
fallen to 67% after the first 6 months of treatment, and
after 3 years, had declined to 39%. The rate of persis-
tence is low over time. Persistence at 3 years varied
according to the statin agent used initially, with
pravastatin and simvastatin presenting higher rates of
persistence. Our results suggest that newly treated mid-
dle-aged patients with dyslipidemia with other cardio-
vascular risk factors, such as diabetes or hypertension,
were the most likely to be persistent to statin therapy.
The predictors of suboptimal persistence identified here
provide additional information supporting earlier results
in which we observed lower persistence in patients who
used the greatest number of pharmacists, prescribing
physicians or health-care services.

The efficacy of HMG-CoA reductase inhibitors in
modifying lipid levels and reducing the risk of coronary
artery disease has been well established among patients
in both primary or secondary prevention, showing a
decrease in cardiovascular morbidity and/or mortality,
particularly among patients at high risk of cardiovas-
cular disease and/or those with coronary artery disease
[1-8]. Clinical trials evaluating the efficacy of statins in
primary prevention trials showed 5-year persistence
rates ranging from 70 to 85% [4, 6, 7]. Earlier observa-
tional studies assessing persistence of statins have been



mainly in periods excluding the new products and were
evaluated mainly among elderly patients [9-12]. They do
not separate the results into primary and secondary
prevention, except in one study that was conducted in
the elderly. These studies found 1-year persistence rates
of 25-85% for patients initiated on lipid-lowering drugs
[9-12]. Recent studies among elderly subjects with or
without acute coronary syndrome showed a low rate of
compliance to statin agents [13], with persistence
declining substantially over time [14]; the rate of per-
sistence of statin agents at 2 years was only 26% for
primary prevention [13]. Our results are in agreement
with those among patients older than 65 years without
cardiovascular disease [13]. Gaps exist between recom-
mendations and actual practice for prevention as well as
treatment.

When only an exclusive use was considered(Table 2),
we observed higher proportions of persistence for
treatment with pravastatin and simvastatin. Simvastatin
and pravastatin were the statin agents with the strongest
clinical evidence supporting their use at the time of this
study period [1-3, 5]. We could also argue that the
perceptions of the physician influenced the rate of per-
sistence, but we could not exclude the possibility of a
lack of efficacy, adverse drug effect or the expenditures
to the patients. For instance, according to the mean dose
used during the first year of follow-up, we can expect a
LDL cholesterol reduction < 25% for fluvastatin or
lovastatin, but for pravastatin, simvastatin and ator-
vastatin, we can expect a LDL cholesterol reduction
230% [27, 28]. Moreover, since the incidence of myop-
athy associated with statin therapy is dose-related [29],
the mean dose of atorvastatin used during the first year
may have induced a higher incidence rate of adverse
effects as compared with pravastatin and simvastatin.
All of these statements are speculative, and can not be
deduced from the data from this study.

In the case of cardiovascular illnesses, non-compli-
ance could have a significant impact on anticipated
benefits and actual effectiveness, since a minimum
exposure of 1-2 years is required before a significant
impact on risk levels is seen [1-8]. Drug use that proves
to be efficacious in randomized clinical trials may
therefore be completely ineffective in a real-life appli-
cation. In fact, some pharmacoeconomic studies using
modeling and efficacy based on data from clinical trials
have not reported satisfactory cost-effectiveness ratios,
particularly for the primary prevention in low-risk pa-
tients [30, 31].

This finding reflects the need for physicians and
pharmacists to identify those dyslipidemic individuals
who may benefit from targeted patient counseling. In
addition, more innovative studies are required to follow
up on prescriptions for medications, such as continuous
electronic monitoring of compliance as a disease man-
agement strategy [32]. A realistic new chronic-disease
model of disease management involving the implemen-
tation of such programs as patient—professional part-
nerships, multidisciplinary teams, self-management
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education, clinical information systems, decision sup-
port and clinical indicators needs to be developed.

We have identified several limitations to this study.
First, there was a lack of clinical data (e.g., lipid values)
on each patient. Second, there was no control for the
discontinuation by the prescriber for clinical reasons,
such as adverse drug reaction or lack of efficacy. Third,
we used several markers in an attempt to exclude pa-
tients with some of these other conditions, but the
conditions may have been miscoded. Four, we were not
able to control for the potential misclassification of drug
use without a prescription (physician samples) or any
change in lifestyle. Five, the evaluation of drug use was
based on dispensation instead of drug administration,
which may have led to a non-differential information
bias. Six, we excluded patients who received a low dose
of ASA (acetylsalicylic acid) but the exclusion procedure
may be biased by OTC sales.

The ulitilization of administrative databases to mea-
sure drug exposure presents many advantages over other
means of data collection, such as interviews or self-
administered questionnaires [33-37]. First, administra-
tive databases avoid the problem of recall bias, which is
known to be a major source of bias in research. Second,
it is usually difficult for patients to report the medica-
tions they are taking when details, such as the exact
name, dose and quantity, are required. Third, the use of
computerized databases allows the researcher to capture
drug history over a long period of time.

We conclude that in current practice, barriers to
persistence occur early during the course of statin ther-
apy and that the rate of persistence is low among pa-
tients in primary prevention. Because long-term
persistence to statin therapy is essential for clinical
benefits, we suggest that if policy makers are to succeed
at promoting optimal drug utilization based on evi-
dence-based statin therapy, new educational strategies
must be developed. At this point in time, the critical
issue is the education of physicians and patients with
respect to the advantages of persisting in the treatment.
This issue has enormous clinical, public health and
economic implications.
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