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Background-—Prior studies suggest that persistence with and adherence to statin therapy is low. Interventions to improve statin
persistence and adherence have been developed over the past decade.

Methods and Results-—This was a retrospective cohort study of adults aged ≥21 y with commercial or government health
insurance in the MarketScan (Truven Health Analytics) and Medicare databases who initiated statins in 2007–2014 and (1) started
treatment after a myocardial infarction (n=201 573), (2) had diabetes mellitus but without coronary heart disease (CHD;
n=610 049), or (3) did not have CHD or diabetes mellitus (n=2 244 868). Persistence with (ie, not discontinuing treatment) and
high adherence to statin therapy were assessed using pharmacy fills in the year following treatment initiation. In 2007 and 2014,
the proportions of patients persistent with statin therapy were 78.1% and 79.1%, respectively, among those initiating treatment
following myocardial infarction; 66.5% and 67.3%, respectively, for those with diabetes mellitus but without CHD; and 64.3% and
63.9%, respectively, for those without CHD or diabetes mellitus. Between 2007 and 2014, high adherence to statin therapy
increased from 57.9% to 63.8% among patients initiating treatment following myocardial infarction and from 34.9% to 37.6% among
those with diabetes mellitus but without CHD (each Ptrend<0.001). Among patients without CHD or diabetes mellitus, high
adherence did not improve between 2007 (35.7%) and 2014 (36.8%; Ptrend=0.14). In 2014, statin adherence was lower among
younger, black, and Hispanic patients versus white patients and those initiating a high-intensity statin dosage. Statin adherence
was higher among men and patients with cardiologist care following treatment initiation.

Conclusions-—Persistence with and adherence to statin therapy remain low, particularly among those without CHD. ( J Am Heart
Assoc. 2019;8:e010376. DOI: 10.1161/JAHA.118.010376.)
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C linical trials have shown that statins are effective in
reducing the risk of coronary heart disease (CHD)

events.1,2 Based on this evidence, the 2013 American College
of Cardiology (ACC) and American Heart Association (AHA)
“Guideline on the Treatment of Blood Cholesterol to Reduce
Atherosclerotic Cardiovascular Risk in Adults” recommended
that adults with CHD take a statin.3 Statin therapy is also
recommended for adults with other forms of atherosclerotic
cardiovascular disease or LDL (low-density lipoprotein)
cholesterol ≥190 mg/dL and those aged 40 to 75 years
who have LDL cholesterol of 70 to 189 mg/dL in addition to

diabetes mellitus or a 10-year predicted risk of atherosclerotic
cardiovascular disease ≥7.5%.3

Adults who have low adherence or who discontinue statin
therapy have an increased risk of CHD events compared with
their counterparts with high adherence to statins.4,5 Obser-
vational studies have suggested that a high proportion of
adults initiating statins have low adherence or discontinue
treatment.6–9 However, most large studies of statin adher-
ence used data collected before 2005, and the use of statin
therapy has increased markedly over the past 15 years.10,11

In addition, randomized trials have demonstrated that health
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system, clinician, and patient-centered approaches can
improve statin adherence.12–14

The aim of this study was to analyze trends in persistence
with (ie, nondiscontinuation) and high adherence to statins
among adults aged ≥21 years who initiated this medication
between 2007 and 2014. Patients initiating statin therapy
following a myocardial infarction (MI), those with diabetes
mellitus but without a history of CHD, and those without a
history of CHD or diabetes mellitus were analyzed separately
because these populations have different risks of CHD
events, and we hypothesized that adherence would differ
among them.15 We also determined patient characteristics
associated with persistence with and high adherence to
statin therapy in 2014.

Methods
We conducted a retrospective cohort study using adminis-
trative data from MarketScan (Truven Health Analytics, Ann
Arbor, MI) and Medicare. The MarketScan database contains
data from patients with commercial and Medicare supple-
mental health insurance in the United States. MarketScan
data for 2006 through 2015 were obtained from Truven
Health Analytics. Medicare is a government program that
provides health insurance for US adults aged ≥65 years and
adults aged <65 years with end-stage renal disease or who
are disabled. Medicare data, including a 100% sample of

patients with an MI hospitalization between 2006 and 2015
and a 5% random sample of all beneficiaries between 2006
and 2015 were obtained from the Centers for Medicare and
Medicaid Services (CMS) Chronic Conditions Warehouse.
The institutional review board at the University of Alabama
at Birmingham and the CMS approved the study and waived
the requirement to obtain informed consent. Data used in
the current study are available from the CMS. Other study
information is available from the corresponding author.

Study Population
We identified patients in the MarketScan and Medicare
databases with a statin prescription fill between January 1,
2007, and December 31, 2014. In each calendar year
between 2007 and 2014, we identified the earliest statin
prescription fill for each patient (ie, their index statin fill).
From this population, we selected 3 mutually exclusive
groups of patients in each calendar year: (1) patients whose
index statin fill was within 30 days after hospital discharge
for MI, (2) patients who had diabetes mellitus but no history
of CHD, and (3) patients without a history of CHD or diabetes
mellitus. MI hospitalizations and history of CHD and diabetes
mellitus were defined based on previously validated algo-
rithms and administrative claims in the year before the index
statin fill, as described in Table 1.16–29 We used the 100%
sample of Medicare beneficiaries with an MI to identify
patients with government health insurance whose index
statin fill was within 30 days following hospital discharge for
MI. We used the 5% random sample of all Medicare
beneficiaries to identify patients who had government health
insurance with diabetes mellitus without a history of CHD and
without a history of CHD or diabetes mellitus on the date of
their index statin fill. All MarketScan claims were used to
identify patients with commercial health insurance initiating
statins following an MI, with diabetes mellitus without a history
of CHD, and without a history of CHD or diabetes mellitus.

To avoid including a patient twice in the same calendar
year, we excluded patients aged ≥65 years on the date of
their index statin fill in the MarketScan database because this
population is eligible for Medicare health insurance. Because
we required a 365-day period before statin initiation to ensure
that patients were not already taking a statin and to identify
patient characteristics, we excluded patients aged <65 years
365 days before their index statin fill (ie, aged <66 years on
their index statin fill) in the Medicare database. To ensure that
the study population was composed of patients initiating
statins, we excluded individuals who had a statin fill within
365 days before their index statin fill. We further restricted
the analysis to patients living in the United States who had
continuous inpatient, outpatient, and pharmacy coverage from
365 days before through 365 days after their index statin fill.

Clinical Perspective

What Is New?

• Persistence with statin therapy remained similar from 2007
to 2014.

• High adherence to statin therapy increased modestly among
patients initiating treatment after a myocardial infarction or
with diabetes mellitus between 2007 and 2014 but did not
improve among those without a history of coronary heart
disease or diabetes mellitus.

What Are the Clinical Implications?

• This study highlights the need to improve persistence with
and adherence to statin therapy if the cardiovascular risk-
reduction benefits of statins demonstrated in clinical trials
are to be translated into clinical practice.

• Healthcare providers should monitor statin use following
initiation of treatment and work with patients to identify
barriers to taking this medication with high adherence.

• Patient characteristics associated with lower persistence
with and adherence to statin therapy identified in this study
could be used to guide interventions aiming to increase
statin persistence and adherence.
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Table 1. Definitions for Patient Characteristics

Characteristics Definition

Preindex statin fill characteristics*

MI
hospitalization16

An inpatient claim with an ICD-9-CM code of 410.xx (except 410.x2, which represents a subsequent episode of care) in any discharge diagnosis position

History
of CHD17,18

Any of the following:

• ≥1 hospitalization or physician evaluation and management visit with a diagnosis code of MI (ICD-9-CM diagnosis code of 410.xx or 412.xx) in any discharge diagnosis
position

• ≥1 hospitalization or physician visit with a procedure code for revascularization (ICD-9-CM procedure codes 00.66, 36.0, 36.01–36.19, 36.2; ICD-9-CM diagnosis codes
V45.81 or V45.82; or CPT codes 33510–33519, 33521–33523, 33530, 33533–33536, 92980–92982, 92984, 92995, 92996)

• ≥1 inpatient or physician evaluation and management visit with another CHD-related code (ICD-9-CM code of 411.xx, 413.xx, or 414.xx)

History
of DM19

Any of the following:

• ≥1 hospitalization with a discharge diagnosis code of DM (ICD-9-CM diagnosis codes 250.xx, 357.2, 362.0x, or 366.41) in any discharge diagnosis position

• ≥2 physician evaluation and management visits with a diagnosis code of DM (ICD-9-CM diagnosis codes 250.xx, 357.2, 362.0x, or 366.41) in any position occurring
at least 7 d apart

• ≥1 pharmacy for an oral hypoglycemic medication or insulin

History of
stroke20

Any of the following:

• ≥1 hospitalization with a discharge diagnosis code of stroke (ICD-9-CM discharge diagnosis code of 430.xx, 431.xx, 433.x1, 434.x1 or 436.x) in any discharge diagnosis
position

• ≥1 physician evaluation and management visit with a diagnosis code of stroke (ICD-9-CM discharge diagnosis code of 430.xx, 431.xx, 433.x1, 434.x1 or 436.x) in any
position

History of
peripheral
artery
disease21,22

Any of the following:

• ≥1 hospitalization with a discharge diagnosis code of atherosclerosis or thrombosis of arteries of the extremities (ICD-9-CM diagnosis code of 440.20–440.24, 440.31,
444.2x, 443.9, or 444.81) in any discharge diagnosis position

• ≥2 physician evaluation and management visits with a diagnosis code of atherosclerosis or thrombosis of arteries of the extremities (ICD-9-CM diagnosis code of
440.20–440.24, 440.31, 444.2x, 443.9, or 444.81) in any position on separate days

• ≥1 hospitalization or physician visit with a CPT code 37205 or 75962

History
of HF23

Any of the following:

• ≥1 hospitalization with a discharge diagnosis code of HF (ICD-9-CM diagnosis code of 402.01, 402.11, 402.91, 404.01, 404.03, 404.11, 404.13, 404.91, 404.93,
or 428.x) in any discharge diagnosis position

• ≥2 physician evaluation and management visits with a diagnosis code of HF (ICD-9-CM diagnosis code of 402.01, 402.11, 402.91, 404.01, 404.03, 404.11,
404.13, 404.91, 404.93, or 428.x) in any position on separate days

History
of CKD24,25

Any of the following:

• ≥1 hospitalization with a discharge diagnosis code of CKD (ICD-9-CM diagnosis code of 016.0, 095.4, 189.0, 189.9, 223.0, 236.91, 250.4, 271.4, 274.1, 283.11,
403.x1, 403.x0, 404.x2, 404.x3, 404.x0, 404.x1, 440.1, 442.1, 447.3, 572.4, 580–588, 591, 642.1, 646.2, 753.12–753.17, 753.19, 753.2, or 794.4) in any discharge
diagnosis position

• ≥1 physician evaluation and management visit with a diagnosis code of CKD (ICD-9-CM diagnosis code of 016.0, 095.4, 189.0, 189.9, 223.0, 236.91, 250.4,
271.4, 274.1, 283.11, 403.x1, 403.x0, 404.x2, 404.x3, 404.x0, 404.x1, 440.1, 442.1, 447.3, 572.4, 580–588, 591, 642.1, 646.2, 753.12–753.17, 753.19, 753.2,
or 794.4) in any position

History
of dementia26

Any of the following:

• ≥1 hospitalization with a discharge diagnosis code of dementia (ICD-9-CM diagnosis code of 331.0, 331.1, 331.2, 331.7, 290.0, 290.1, 290.11, 290.12, 290.13,
290.20, 290.21, 290.3, 290.40, 290.41, 290.42, 290.43, 294.0, 294.1, 294.8, or 797) in any discharge diagnosis position

• ≥1 physician evaluation and management visit with a diagnosis code of dementia (ICD-9-CM diagnosis code of 331.0, 331.1, 331.2, 331.7, 290.0, 290.1, 290.11,
290.12, 290.13, 290.20, 290.21, 290.3, 290.40, 290.41, 290.42, 290.43, 294.0, 294.1, 294.8, or 797) in any position

Depression23,27,28 Any of the following:

• ≥1 hospitalization or physician evaluation and management visit with a diagnosis code of depression (ICD-9-CM diagnosis code of 296.20–296.26, 296.30–296.36,
296.51–296.56, 296.60–296.66, 296.89, 298.0, 300.4, 309.1 or 311) in any discharge diagnosis position

• ≥1 pharmacy fill for an antidepressant defined by generic name: amitriptyline, amoxapine, bupropion, citalopram, clomipramine, desipramine, desvenlafaxine, doxepin,
duloxetine, escitalopram, fluoxetine, fluvoxamine, imipramine, isocarboxazid, levomilnacipran, maprotiline, milnacipran, mirtazapine, nefazodone, nortriptyline, paroxetine,
perphenazine, phenelzine, protriptyline, selegiline, sertraline, tranylcypromine, trazodone, trimipramine or venlafaxine

Continued
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Medicare Advantage provides managed care health insurance
to Medicare beneficiaries without requiring claims to be filed
for most services. Therefore, Medicare beneficiaries who had
Medicare Advantage coverage at any time in the 365 days
before or after their index statin fill were excluded. Patients in
the Medicare databases were required to be alive 365 days
after their index statin fill. This requirement was not applied to
patients in MarketScan because mortality data are not
available in that database. Table 2 shows a cascade of
patients included in the current analysis.

Statin Use, Persistence, and Adherence
Statin use was identified using claims for pharmacy fills and
included atorvastatin, fluvastatin, lovastatin, pitavastatin,
pravastatin, rosuvastatin, and simvastatin. The intensity of
the index statin fill was defined based on the 2013 ACC/AHA
cholesterol treatment guideline (Table 3).3 Persistence with
statin therapy was defined by having at least 1 day of statin
supply available to take in the last 90 days of the year
following the index statin fill (ie, in the 276–365 days
following initiation). To assess adherence, we calculated the

Table 1. Continued

Characteristics Definition

Postindex statin fill characteristics†

New diagnosis
of CHD18,29

Any of the following among beneficiaries without a history of CHD:

• ≥1 hospitalization or physician evaluation and management visit with a diagnosis code of MI (ICD-9-CM diagnosis code of 410.xx or 412.xx) in any discharge
diagnosis position

• ≥1 hospitalization or physician visit with a procedure code for revascularization (ICD-9-CM procedure codes 00.66, 36.0, 36.01–36.19, 36.2; ICD-9-CM diagnosis
codes V45.81 or V45.82; or CPT codes 33510–33519, 33521–33523, 33530, 33533–33536, 92980–92982, 92984, 92995, 92996)

• ≥1 inpatient or physician evaluation and management visit with another CHD-related code (ICD-9-CM code of 411.xx, 413.xx, or 414.xx)

New diagnosis
of DM19

Any of the following among beneficiaries without a history of DM:

• ≥1 hospitalization with a discharge diagnosis code of DM (ICD-9-CM diagnosis codes 250.xx, 357.2, 362.0x, or 366.41) in any discharge diagnosis position

• ≥2 physician evaluation and management visits with a diagnosis code of DM (ICD-9-CM diagnosis codes 250.xx, 357.2, 362.0x, or 366.41) in any position
occurring at least 7 d apart

• ≥1 pharmacy for an oral hypoglycemic medicine or insulin

New diagnosis
of stroke20

Any of the following among beneficiaries without a history of stroke:

• ≥1 hospitalization with a discharge diagnosis code of stroke (ICD-9-CM discharge diagnosis code of 430.xx, 431.xx, 433.x1, 434.x1 or 436.x) in any discharge
diagnosis position

• ≥1 physician evaluation and management visit with a diagnosis code of stroke (ICD-9-CM discharge diagnosis code of 430.xx, 431.xx, 433.x1, 434.x1 or 436.x)
in any position

New diagnosis
of HF23

Any of the following among beneficiaries without a history of HF:

• ≥1 hospitalization with a discharge diagnosis code of HF (ICD-9-CM diagnosis code of 402.01, 402.11, 402.91, 404.01, 404.03, 404.11, 404.13, 404.91, 404.93,
or 428.x) in any discharge diagnosis position

• ≥2 physician evaluation and management visits with a diagnosis code of HF (ICD-9-CM diagnosis code of 402.01, 402.11, 402.91, 404.01, 404.03, 404.11,
404.13, 404.91, 404.93, or 428.x) in any position on separate days

New diagnosis
of CKD24,25

Any of the following among beneficiaries without a history of CKD:

• ≥1 hospitalization with a discharge diagnosis code of CKD (ICD-9-CM diagnosis code of 016.0, 095.4, 189.0, 189.9, 223.0, 236.91, 250.4, 271.4, 274.1, 283.11,
403.x1, 403.x0, 404.x2, 404.x3, 404.x0, 404.x1, 440.1, 442.1, 447.3, 572.4, 580–588, 591, 642.1, 646.2, 753.12–753.17, 753.19, 753.2, or 794.4) in any
discharge diagnosis position

• ≥1 physician evaluation and management visit with a diagnosis code of CKD (ICD-9-CM diagnosis code of 016.0, 095.4, 189.0, 189.9, 223.0, 236.91,
250.4, 271.4, 274.1, 283.11, 403.x1, 403.x0, 404.x2, 404.x3, 404.x0, 404.x1, 440.1, 442.1, 447.3, 572.4, 580–588, 591, 642.1, 646.2, 753.12–753.17,
753.19, 753.2, or 794.4) in any position

New diagnosis
of dementia26

Any of the following among beneficiaries without a history of dementia:

• ≥1 hospitalization with a discharge diagnosis code of dementia (ICD-9-CM diagnosis code of 331.0, 331.1, 331.2, 331.7, 290.0, 290.1, 290.11, 290.12, 290.13,
290.20, 290.21, 290.3, 290.40, 290.41, 290.42, 290.43, 294.0, 294.1, 294.8, or 797) in any discharge diagnosis position

• ≥1 physician evaluation and management visit with a diagnosis code of dementia (ICD-9-CM diagnosis code of 331.0, 331.1, 331.2, 331.7, 290.0, 290.1, 290.11,
290.12, 290.13, 290.20, 290.21, 290.3, 290.40, 290.41, 290.42, 290.43, 294.0, 294.1, 294.8, or 797) in any position

Cardiologist care ≥1 physician evaluation and management visit with a specialty code 06

In Medicare, physician evaluation and management visits were defined by CPT code 99024, 99058, 99429, 99499, 99201–99215, 99241–99245, 99271–99275, 99301–99337, 99341–
99355, 99385–99387, or 99395–99404, or 99281–99285. In MarketScan, physician evaluation and management visits were defined by an ambulatory visit, emergency department, or
nursing home encounter type. CHD indicates coronary heart disease; CKD, chronic kidney disease; CPT, Current Procedure Terminology; DM, diabetes mellitus; HF, heart failure; ICD-9-CM,
International Classification of Diseases, Ninth Revision, Clinical Modification; MI, myocardial infarction.
*Defined using administrative data on or within 365 days before the date of the index statin fill.
†Defined using administrative data within 182 days after the index statin fill.
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Table 2. Exclusion Cascade of Patients in MarketScan and Medicare Databases Included in the Current Analysis

Exclusion Criteria 2007 2008 2009 2010 2011 2012 2013 2014 Total

Patients initiating a statin following a MI hospitalization

First statin fill in the
calendar year (ie, the
index statin fill) within
30 d following hospital
discharge for MI*

41 426 48 587 49 097 49 542 52 482 54 649 55 181 57 126 408 090

No statin fill in the 365 d
before the index statin fill

35 279 39 268 39 302 39 207 41 556 43 176 43 411 43 922 325 121

Lived in the United States
from 365 d before
through 365 d after the
index statin fill

32 764 36 602 36 808 36 610 38 737 39 960 40 124 40 711 302 316

Had continuous full health
insurance coverage from
365 d before through
365 d after the index
statin fill†

20 816 24 125 24 495 25 456 26 556 26 310 26 378 27 437 201 573

Patients initiating a statin with DM without a history of CHD

Had DM without a history of
CHD on the date of the first
statin fill in the calendar
year (ie, the index statin fill)*

50 1283 70 7366 82 9836 84 9712 93 1119 95 3773 81 7412 85 0835 644 1336

No statin fill in the 365 d
before the index statin fill

167 379 309 883 292 096 264 936 301 381 257 963 220 603 249 703 2 063 944

Lived in the United States
from 365 d before
through 365 d after the
index statin fill

165 427 307 968 289 873 262 795 299 035 255 675 217 741 247 510 2 046 024

Had continuous full health
insurance coverage from
365 d before through
365 d after the index
statin fill†

61 134 67 636 83 808 84 985 90 929 79 979 73 522 68 056 610 049

Patients initiating a statin without a history of CHD or DM

No history of CHD or DM on
the date of the first statin fill
in the calendar year (ie, the
index statin fill)*

1 675 698 2 394 577 2 763 030 2 709 655 2 917 717 2 871 238 2 380 732 2 465 263 20 177 910

No statin fill in the 365 d
before the index statin fill

685 900 1 270 626 1 237 209 1 066 309 1 199 621 1 000 980 831 252 933 944 8 225 841

Lived in the United States
from 365 d before
through 365 d after the
index statin fill

681 854 1 266 549 1 232 417 1 061 690 1 194 748 996 171 824 863 929 125 8 187 417

Had continuous full health
insurance coverage from
365 d before through
365 d after the index
statin fill†

239 058 258 626 325 082 321 807 328 819 282 255 265 499 223 722 2 244 868

CHD indicates coronary heart disease; DM, diabetes mellitus; MI, myocardial infarction.
*Patients in MarketScan were required to be 21 to <65 years of age and patients in Medicare were required to be ≥66 years of age on the date of their index statin fill.
†Full health insurance coverage includes inpatient, outpatient and pharmacy coverage for patients in MarketScan. Full health insurance coverage includes Part A (inpatient), Part B
(outpatient), and Part D (pharmacy) coverage without Medicare Advantage or Part C coverage (a program that provides managed care without the need of submitting claims for services
that beneficiaries received). Beneficiaries in Medicare were also required to be alive 365 days after the index statin fill. This requirement was not applied to beneficiaries in MarketScan
because mortality data are not available in this data set.

DOI: 10.1161/JAHA.118.010376 Journal of the American Heart Association 5

Trends in Statin Adherence Colantonio et al
O
R
IG

IN
A
L
R
E
S
E
A
R
C
H



proportion of days covered (PDC; ie, the percentage of days
on which the beneficiary had a statin available to take) in the
365 days after the index statin fill using the interval-based
method.30 Days spent in the hospital were excluded from the
PDC calculation. High adherence to statin therapy was
defined as PDC ≥80%.

Patient Characteristics
We used MarketScan and Medicare administrative data to
determine patient age on the date of the index statin fill, sex,
and race/ethnicity (which was available in Medicare only).
Claims data in the 365 days before each patient’s index statin
fill (ie, the “look-back” period) were used to define comorbid
conditions including history of CHD, diabetes mellitus, stroke,
peripheral artery disease, heart failure (HF), chronic kidney
disease (CKD), dementia, and depression (see “Preindex statin
fill characteristics” in Table 1). Use of antihypertensive
medication and nonstatin lipid-lowering medication was
defined using claims for pharmacy fills in the look-back
period. A history of low adherence to antihypertensive
medication has been predictive of statin discontinuation and
low statin adherence among patients initiating statin therapy
following MI.31 Consequently, we calculated the PDC for
antihypertensive medication during the look-back period, with
low and high adherence being defined as PDC <80% and
≥80%, respectively. Claims in the 182 days after the index
statin fill were used to identify patients with a new diagnosis
of CHD, diabetes mellitus, stroke, HF, CKD, or dementia and
those receiving cardiologist care (see “Postindex statin fill
characteristics” in Table 1). Pharmacy claims in the 182 days
following the index statin fill were used to determine the
number of medications taken by each patient. A schematic
showing the timeline used to identify patient characteristics
and the assessment of statin adherence is provided in
Figure 1.

Statistical Analysis
The following analyses were conducted separately in each
population subgroup (ie, patients initiating statin therapy
following an MI, patients with diabetes mellitus without a
history of CHD, and patients without a history of CHD or
diabetes mellitus). We calculated patient characteristics
overall and by calendar year. For each calendar year, we
calculated the proportion of patients with persistence with
and high adherence to statin therapy. We used Poisson
regression models with robust variance estimators to analyze
linear trends in persistence with and high adherence to statin
therapy, separately, between 2007 and 2014. We also
calculated the mean PDC for statin therapy in each calendar
year and used linear regression models to analyze trends in
the mean PDC between 2007 and 2014. We pooled data from
patients initiating a statin following an MI, with diabetes
mellitus without a history of CHD, and without a history of
CHD or diabetes mellitus, to compare trends in persistence
with and high adherence to statin therapy and mean PDC for
statins between 2007 and 2014 by population subgroups. To
compare trends in persistence with and high adherence to
statin therapy, we added interaction terms between calendar
year and population subgroups (eg, calendar year 9 patients
initiating a statin following an MI) to Poisson regression
models with robust variance estimators that included main
effects for calendar year and the population subgroups. To
compare trends in mean PDC for statins, we added interaction
terms between calendar year and population subgroups to a
linear regression model including main effects for calendar
year and population subgroups.

Using pooled data from patients initiating a statin following
an MI, patients with diabetes mellitus without a history of CHD,
and patients without a history of CHD or diabetes mellitus in
2014, we analyzed characteristics associated with persistence
with statin therapy, high adherence to statin therapy, and mean
PDC for statins. Characteristics analyzed included age, sex,
race/ethnicity, statin intensity initiated, history of diabetes
mellitus, stroke, peripheral artery disease, HF, CKD, dementia,
depression, use of and adherence to antihypertensive medica-
tion, and use of nonstatin lipid-lowering medication before the
index statin fill. We also analyzed characteristics after the index
statin fill, including a new diagnosis of CHD, diabetes mellitus,
stroke, HF, CKD, or dementia; cardiologist care; and total
number of medications taken. Poisson regression models with
robust variance estimators were used to calculate relative risks
and 95% CIs for persistence with and high adherence to statin
therapy, separately, associatedwith patient characteristics.32 A
linear regression model was used to calculate the difference in
mean PDC associated with patient characteristics. Poisson
and linear regression models included adjustment for the

Table 3. Definition of High-, Moderate- and Low-Intensity
Statins

Statin Type
High Intensity
(mg/d)

Moderate
Intensity (mg/d)

Low
Intensity (mg/d)

Atorvastatin 40–80 10–20

Fluvastatin 80 (or 40 mg
twice daily)

20–40

Lovastatin 40–60 10–20

Pitavastatin 2–4 1

Pravastatin 40–80 10–20

Rosuvastatin 20–40 5–10

Simvastatin 80 20–40 5–10
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Figure 1. Schematic of the study design. CHD indicates coronary heart disease; MI, myocardial infarction; PDC, proportion of days
covered.
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population group (ie, patients initiating a statin following an MI,
patients with diabetes mellitus without a history of CHD, and
patients without a history of CHD or diabetes mellitus) and all
characteristics analyzed simultaneously. All analyses were
conducted using SAS 9.4 (SAS Institute) and a 2-sided level of
significance <0.05.

Results

Patient Characteristics
Patients initiating a statin following an MI were older and
more likely to have a history of stroke, peripheral artery
disease, HF, CKD, and dementia and to be taking antihyper-
tensive medication with high adherence before their index
statin fill, compared with their counterparts with diabetes
mellitus without a history of CHD and those without a history
of CHD or diabetes mellitus (Table 4). Patients initiating a
statin after an MI were also more likely to initiate a high-
intensity dosage; to have a new diagnosis of stroke, HF, CKD,
or dementia; to receive cardiologist care; and to be taking
more medications following their index statin fill. The
proportions of patients initiating a statin following an MI,
patients with diabetes mellitus without a history of CHD, and
patients without a history of CHD or diabetes mellitus who
initiated therapy on a high-intensity dosage had a history of
CKD and received cardiologist care following statin initiation
increased between 2007 and 2014 (Tables 5–7). Use of
nonstatin lipid-lowering medication declined between 2007
and 2014 in all 3 groups.

Table 4. Characteristics of Patients Initiating a Statin
Between 2007 and 2014 in MarketScan and Medicare

Initiating a Statin

Following
an MI

DM Without
a History
of CHD

Without
a History
of CHD or DM

n 201 573 610 049 2 244 868

Age, %

21–44 y 3.0 16.8 17.4

45–54 y 9.2 32.3 35.0

55–64 y 14.1 43.5 42.6

66–70 y 17.7 2.6 1.7

71–75 y 16.6 2.0 1.3

76–80 y 14.3 1.4 0.9

81–85 y 12.5 0.9 0.6

≥86 y 12.6 0.5 0.4

Male sex, % 53.0 49.3 50.5

Race/ethnicity, %*

White 87.5 73.3 84.4

Black 6.9 14.1 7.3

Asian American 1.7 3.9 3.1

Hispanic 2.1 5.2 2.8

Other 1.9 3.5 2.4

Initiation of
high-intensity statin, %

34.1 11.1 8.8

Preindex statin fill characteristics, %

History of CHD 100.0 0.0 0.0

History of DM 27.6 100.0 0.0

History of stroke 2.1 1.4 1.1

History of peripheral
artery disease

7.9 0.7 0.4

History of HF 26.2 1.2 0.4

History of CKD 23.3 4.7 1.4

History of dementia 6.1 0.5 0.3

Depression 20.8 23.0 23.2

Taking antihypertensive medication

No 35.3 35.0 57.2

Yes, with low adherence 13.8 20.6 12.8

Yes, with high adherence 50.8 44.4 30.0

Taking nonstatin
lipid-lowering medication

8.5 16.6 11.0

Postindex statin fill characteristics, %

New diagnosis of CHD 0.0 2.4 1.7

New diagnosis of DM 1.7 0.0 2.2

New diagnosis of stroke 1.3 0.4 0.2

Continued

Table 4. Continued

Initiating a Statin

Following
an MI

DM Without
a History
of CHD

Without
a History
of CHD or DM

New diagnosis of HF 5.7 0.6 0.2

New diagnosis of CKD 4.1 1.7 0.6

New diagnosis
of dementia

1.6 0.1 0.1

Cardiologist care 76.6 8.1 8.3

Number of medications taken

<5 11.2 24.4 54.6

5–9 45.6 47.1 34.2

≥10 43.3 28.5 11.2

Characteristics of patients initiating statin therapy in each calendar year are provided in
Tables 5–7. CHD indicates coronary heart disease; CKD, chronic kidney disease; DM,
diabetes mellitus; HF, heart failure; MI, myocardial infarction.
*Restricted to patients in Medicare.
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Table 5. Characteristics of Patients Initiating a Statin Following an MI Hospitalization in 2007–2014

Calendar Year

2007 2008 2009 2010 2011 2012 2013 2014

n 20 816 24 125 24 495 25 456 26 556 26 310 26 378 27 437

Age, %

21–44 y 2.7 2.8 3.1 3.5 3.3 3.1 3.0 2.2

45–54 y 9.1 8.5 10.2 10.4 10.7 9.4 8.6 6.6

55–64 y 13.8 12.5 14.7 16.2 16.2 14.6 13.4 11.1

66–70 y 17.3 18.0 17.0 16.4 16.5 17.6 18.6 20.0

71–75 y 15.8 16.6 15.7 15.6 15.8 16.7 17.4 18.7

76–80 y 15.7 15.8 14.3 13.6 13.0 13.5 13.9 15.3

81–85 y 13.4 13.6 12.5 12.0 12.0 12.4 12.1 12.6

≥86 y 12.3 12.3 12.4 12.3 12.5 12.8 12.9 13.4

Male sex, % 51.9 51.8 52.7 53.8 53.8 53.1 53.7 52.9

Race/ethnicity, %*

White 86.8 87.9 87.2 87.9 87.0 87.2 87.5 88.4

Black 7.1 6.8 7.0 6.5 7.2 7.0 6.8 6.6

Asian American 1.9 1.6 1.9 1.8 1.7 1.6 1.8 1.4

Hispanic 2.5 2.0 2.3 2.2 2.1 2.1 1.9 1.5

Other 1.7 1.7 1.6 1.6 2.0 2.1 2.0 2.2

Initiation of high-intensity statin, % 27.7 27.6 28.6 28.2 27.4 35.3 41.8 53.2

Preindex statin fill characteristics, %

History of CHD 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

History of DM 27.2 27.4 26.7 26.9 28.0 28.2 28.0 28.3

History of stroke 2.5 2.2 2.2 2.3 2.0 2.1 1.9 1.7

History of peripheral artery disease 7.4 7.4 7.2 6.8 8.7 8.8 8.4 8.6

History of HF 26.4 25.8 25.7 25.0 26.0 26.5 27.0 27.4

History of CKD 19.1 20.4 21.2 21.7 23.4 25.3 25.9 28.1

History of dementia 6.3 6.7 6.7 6.7 7.4 5.7 5.1 4.6

Depression 20.2 19.5 19.8 19.8 21.1 21.2 21.8 22.4

Taking antihypertensive medication

No 33.8 34.6 35.7 36.2 35.9 35.9 35.7 34.6

Yes, with low adherence 14.8 14.6 14.2 14.0 14.1 13.9 13.0 12.5

Yes, with high adherence 51.4 50.8 50.1 49.8 50.0 50.2 51.3 52.9

Taking nonstatin lipid-lowering medication 13.3 9.4 8.7 8.6 8.0 7.3 7.0 7.1

Postindex statin fill characteristics, %

New diagnosis of CHD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

New diagnosis of DM 2.0 1.9 1.8 1.7 1.6 1.4 1.5 1.5

New diagnosis of stroke 1.3 1.6 1.4 1.4 1.3 1.2 1.2 1.3

New diagnosis of HF 6.3 6.5 6.1 5.5 5.3 5.3 5.1 5.6

New diagnosis of CKD 4.1 4.0 4.3 4.2 3.9 4.0 4.1 4.3

New diagnosis of dementia 1.7 1.6 1.7 1.7 1.4 1.5 1.5 1.5

Cardiologist care 74.2 75.3 75.5 75.7 75.9 77.9 78.2 79.3

Continued
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Trends in Persistence, Adherence, and PDC From
2007 Through 2014
Persistence with statin therapy was within 2 percentage points
across calendar years among patients initiating a statin
following an MI, patients with diabetes mellitus without a
history of CHD, and patients without a history of CHD or
diabetes mellitus (Figure 2). High adherence to statin therapy
increased from 57.9% in 2007 to 63.8% in 2014 among patients
who initiated a statin following anMI and from 34.9% in 2007 to
37.6% in 2014 among those with diabetes mellitus without a
history of CHD, but there was no evidence of a change in high
adherence (35.7% in 2007 and 36.8% in 2014) among patients
without a history of CHD or diabetes mellitus (Figure 3). The
mean PDC for statins increased between 2007 and 2014
among patients initiating treatment following an MI and with
diabetes mellitus without a history of CHD but not among those
without a history of CHD or diabetes mellitus (Figure 4).

Factors Associated With High Statin Persistence,
Adherence, and PDC in 2014
After multivariable adjustment, patients who initiated a statin
following an MI were more likely to have high adherence,
whereas patients with diabetes mellitus without CHD were
less likely to have high adherence, each compared with their
counterparts without a history of CHD or diabetes mellitus
(Figure 5). In addition, male sex, a history of stroke and
dementia, depression, nonstatin lipid-lowering medication use
before the index statin fill, a new diagnosis of CHD and
diabetes mellitus, cardiologist care, and taking more medica-
tions after the index statin fill were each associated with
higher likelihood of having high statin adherence. Black and
Hispanic patients compared with white patients; patients
initiating a high-intensity dosage; those with a history of
diabetes mellitus, peripheral artery disease, HF or CKD; and
those with a new diagnosis of HF or CKD after their index
statin fill were less likely to have high adherence to statin
therapy. Patients aged 66 to 75 years were more likely to
have high adherence to statins, whereas those aged 21 to

54 years were less likely to have high adherence, each
compared with their counterparts aged 55 to 64 years.
Patients taking antihypertensive medication with high adher-
ence were more likely, whereas those taking antihypertensive
medication with low adherence were less likely, to have high
statin adherence compared with their counterparts not taking
antihypertensive medication before their index statin fill.
Patient characteristics associated with persistence with statin
therapy and mean PDC for statins after multivariable adjust-
ment are shown in Figures 6 and 7.

Discussion
Persistence with statin therapy remained similar between
2007 and 2014 among patients initiating treatment following
an MI, patients with diabetes mellitus without a history of
CHD, and patients without a history of CHD or diabetes
mellitus. Between 2007 and 2014, high adherence to statin
therapy and the mean PDC for statins increased among
patients who initiated treatment following an MI and who had
diabetes mellitus without a history of CHD but remained
similar among patients without a history of CHD or diabetes
mellitus. In 2014, only 63.8% of patients initiating a statin
following an MI and <40% of those with diabetes mellitus
without a history of CHD and those without a history of CHD
or diabetes mellitus took this medication with high adherence.
Initiating statin therapy following an MI, having a history of
stroke, previously using antihypertensive medication with high
adherence, and receiving cardiologist care were associated
with higher statin adherence. Age <55 years, black and
Hispanic versus white race/ethnicity, and prior use of
antihypertensive medication with low adherence were asso-
ciated with lower adherence to statin therapy following
initiation.

Prior studies have suggested improvements in adherence
to statin therapy following an MI over the past 25 years.33,34

Choudhry et al reported that high adherence to statin therapy
following an MI, defined by a PDC ≥80% within 365 days after
discharge, increased from 38.6% in 1995 to 56.2% in 2003
among Medicare beneficiaries with low income in

Table 5. Continued

Calendar Year

2007 2008 2009 2010 2011 2012 2013 2014

Number of medications taken

<5 9.8 10.8 11.2 11.8 11.8 11.4 11.4 10.8

5–9 45.6 45.3 46.4 46.1 45.9 45.8 44.7 44.8

≥10 44.6 43.9 42.4 42.1 42.4 42.9 43.9 44.5

CHD indicates coronary heart disease; CKD, chronic kidney disease: DM, diabetes mellitus; HF, heart failure; MI, myocardial infarction.
*Limited to patients in Medicare.
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Table 6. Characteristics of Patients Initiating a Statin With DM Without a History of CHD in 2007–2014

Calendar Year

2007 2008 2009 2010 2011 2012 2013 2014

n 61 134 67 636 83 808 84 985 90 929 79 979 73 522 68 056

Age, %

21–44 y 15.7 16.0 17.5 18.1 17.7 17.0 16.5 15.2

45–54 y 32.3 32.2 33.2 32.8 32.7 32.3 31.7 31.2

55–64 y 43.5 43.4 42.5 42.9 43.6 43.9 44.0 44.5

66–70 y 2.9 2.9 2.3 2.2 2.1 2.5 2.9 3.3

71–75 y 2.3 2.3 1.9 1.8 1.7 1.9 2.1 2.6

76–80 y 1.7 1.7 1.3 1.1 1.1 1.2 1.4 1.6

81–85 y 1.0 1.0 0.9 0.8 0.7 0.7 0.8 1.0

≥86 y 0.5 0.5 0.4 0.4 0.4 0.4 0.5 0.6

Male sex, % 48.3 48.1 48.7 49.8 49.5 49.6 49.9 49.8

Race/ethnicity, %*

White 71.2 74.2 73.7 72.8 72.9 73.2 74.1 74.2

Black 16.0 14.2 14.1 14.2 13.9 13.4 13.5 13.9

Asian American 4.0 3.6 3.8 3.8 4.4 4.3 3.6 3.3

Hispanic 5.5 5.1 5.1 6.0 5.1 5.4 5.0 4.4

Other 3.3 3.0 3.3 3.2 3.7 3.7 3.7 4.1

Initiation of high-intensity statin, % 9.1 10.2 10.2 9.8 10.3 12.1 12.0 15.5

Preindex statin fill characteristics, %

History of CHD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

History of DM 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

History of stroke 1.4 1.4 1.3 1.4 1.4 1.5 1.5 1.7

History of peripheral artery disease 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.9

History of HF 1.3 1.3 1.1 1.1 1.2 1.2 1.2 1.3

History of CKD 3.7 4.0 4.1 4.5 4.8 5.1 5.4 6.2

History of dementia 0.5 0.6 0.5 0.4 0.4 0.4 0.4 0.5

Depression 23.2 22.7 22.4 22.7 22.9 23.2 23.6 23.6

Taking antihypertensive medication

No 32.5 34.2 34.5 36.4 35.9 36.3 35.3 34.2

Yes, with low adherence 20.3 20.6 21.7 21.2 20.9 20.3 19.7 19.4

Yes, with high adherence 47.1 45.3 43.8 42.5 43.2 43.4 45.0 46.4

Taking nonstatin lipid-lowering medication 25.3 20.4 17.6 16.6 15.1 13.8 13.2 12.5

Postindex statin fill characteristics, %

New diagnosis of CHD 2.6 2.7 2.5 2.3 2.4 2.2 2.4 2.4

New diagnosis of DM 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

New diagnosis of stroke 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4

New diagnosis of HF 0.6 0.6 0.6 0.5 0.5 0.5 0.6 0.5

New diagnosis of CKD 1.3 1.6 1.6 1.6 1.7 1.8 1.9 2.0

New diagnosis of dementia 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1

Cardiologist care 7.7 8.1 7.7 7.6 7.8 8.2 8.9 9.3

Continued
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Pennsylvania and New Jersey.33 In a prior analysis, we
reported an increase in adherence to high-intensity statin
therapy among Medicare beneficiaries who filled a high-
intensity statin dosage following an MI between 2007 and
2012.34 However, these 2 prior analyses included prevalent
statin users, a subgroup of patients who have been shown to
have higher adherence to statins compared with new users.35

In the current analysis of statin initiators, high adherence to
statin therapy following an MI increased between 2007 and
2014. As we hypothesized, patients with diabetes mellitus
without a history of CHD and patients without a history of
CHD or diabetes mellitus initiating a statin had lower
adherence compared with their counterparts who initiated
this medication following MI. This finding may be explained by
patients without a history of CHD perceiving that they have a
low absolute risk for CHD events.

Results from the current analysis highlight the need to
improve persistence with and adherence to statin therapy if
the CHD risk reduction benefits of statins demonstrated in
clinical trials are to be translated into clinical practice. In
2017, the European Society of Cardiology working group on
cardiovascular pharmacotherapy published a position paper
calling for comprehensive efforts to improve adherence to
statin therapy in clinical practice.36 The working group called
for personalized programs to empower patients to become
informed medication consumers. These programs could
include interventions that have been shown to increase statin
adherence in clinical trials, including regular follow-up visits,
reward systems, and telephone or pharmacy reminders.12–14,36

The working group also highlighted the need to strengthen
efforts to accurately identify patients who have adverse
statin side effects and the importance of stressing the
benefits of statins to overcome media stories and
misperception about the safety of statins among members
of the public.

In the current study, several patient characteristics were
associated with lower persistence with and adherence to
statin therapy. These results could be used to identify patients
who are more likely to benefit from interventions that can
increase statin adherence. Regular follow-up visits with

healthcare professionals could improve persistence with and
adherence to statin therapy because these provide an
opportunity to identify reasons for low statin adherence or
discontinuation, including side effects, perceived lack of
benefit, and cost issues, and to reinforce the benefits of this
medication for preventing CHD events.3,36–39 Prior studies
have shown that many patients who discontinue statins due
to side effects can be successfully re-challenged and remain
on treatment with high adherence.40–42 Other interventions,
including nurse-led cardiovascular risk factor counseling,
drug-regimen simplification, reminders, and phone calls, may
also be effective for increasing statin adherence.43

Low adherence to antihypertensive medication was associ-
ated with lower persistence with and adherence to statin
therapy in the current study. We analyzed adherence to
antihypertensive medications because they are commonly
used among US adults.31 However, having low adherence to
other medications may also be a marker for low statin
persistence and adherence. Reasons for low adherence that
are common among different classes of medications include
cost issues, cultural beliefs and perceived lack of need of
treatment in general, and fear of toxicity or adverse effects.44

Therefore, clinicians should be aware that patients initiating
statins who have low adherence to any othermedicationmay be
more likely to discontinue or to have low adherence to statin
therapy.

Statin discontinuation may also result from medical
reasons including contraindications.45,46 In previous studies
in the United States and Switzerland, the reason most
frequently reported by patients for discontinuation of evi-
dence-based medications for CHD including statins was
physician recommendation.47,48 Using Medicare data, Schroe-
der et al reported that patients followed by cardiologists were
more likely to fill a statin after an MI compared with those
without cardiologist care.49 Consistent with this finding,
patients in the current analysis who received cardiologist care
in the 182 days following statin initiation were more likely to
take this medication with high adherence compared with their
counterparts who did not receive cardiologist care. These
results suggest that physician characteristics, including

Table 6. Continued

Calendar Year

2007 2008 2009 2010 2011 2012 2013 2014

Number of medications taken

<5 22.9 23.9 24.1 25.3 25.6 25.2 24.1 22.9

5–9 47.2 47.2 47.5 47.3 47.2 47.0 47.2 46.2

≥10 30.0 28.9 28.4 27.3 27.2 27.8 28.8 30.9

CHD indicates coronary heart disease; CKD, chronic kidney disease; DM, diabetes mellitus; HF, heart failure; MI, myocardial infarction.
*Limited to patients in Medicare.
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Table 7. Characteristics of Patients Initiating a Statin Without a History of CHD or DM in 2007–2014

Calendar Year

2007 2008 2009 2010 2011 2012 2013 2014

n 239 058 258 626 325 082 321 807 328 819 282 255 265 499 223 722

Age, %

21–44 y 17.2 17.0 17.9 18.0 17.9 17.6 17.3 15.7

45–54 y 35.8 35.6 35.9 35.7 35.5 34.6 34.1 32.1

55–64 y 41.7 41.9 41.8 42.2 42.6 43.1 43.4 45.0

66–70 y 1.8 1.9 1.5 1.4 1.4 1.7 1.9 2.6

71–75 y 1.4 1.5 1.2 1.1 1.0 1.3 1.4 2.0

76–80 y 1.1 1.1 0.8 0.7 0.7 0.8 0.9 1.2

81–85 y 0.7 0.7 0.5 0.5 0.5 0.6 0.6 0.7

≥86 y 0.4 0.4 0.3 0.3 0.3 0.4 0.4 0.5

Male sex, % 49.9 49.4 50.3 50.6 50.6 50.7 51.0 51.6

Race/ethnicity, %*

White 83.0 84.3 84.6 83.9 84.2 84.8 85.2 85.0

Black 8.0 7.6 7.1 7.2 7.3 6.9 6.9 7.4

Asian American 3.5 3.1 3.1 3.4 3.3 3.0 2.8 2.6

Hispanic 3.2 2.9 2.9 3.0 3.1 2.8 2.6 1.8

Other 2.3 2.0 2.3 2.5 2.0 2.5 2.6 3.2

Initiation of high-intensity statin, % 6.9 7.9 7.7 7.4 8.1 9.9 10.3 12.9

Preindex statin fill characteristics, %

History of CHD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

History of DM 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

History of stroke 0.9 0.9 0.9 1.0 1.2 1.2 1.2 1.3

History of peripheral artery disease 0.4 0.4 0.3 0.3 0.3 0.3 0.4 0.4

History of HF 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5

History of CKD 1.0 1.2 1.2 1.4 1.5 1.6 1.7 2.0

History of dementia 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Depression 23.2 22.9 22.8 23.0 23.2 23.5 23.7 23.7

Taking antihypertensive medication

No 55.6 55.9 57.2 57.9 58.2 58.0 57.6 56.0

Yes, with low adherence 12.8 13.0 13.1 12.9 12.8 12.6 12.3 12.8

Yes, with high adherence 31.6 31.1 29.7 29.2 29.0 29.4 30.1 31.2

Taking nonstatin lipid-lowering medication 21.0 14.8 11.5 10.3 9.1 8.1 7.5 7.0

Postindex statin fill characteristics, %

New diagnosis of CHD 1.8 1.8 1.7 1.7 1.6 1.7 1.8 2.0

New diagnosis of DM 2.1 2.0 2.1 2.1 2.2 2.2 2.4 2.7

New diagnosis of stroke 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3

New diagnosis of HF 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3

New diagnosis of CKD 0.4 0.5 0.5 0.5 0.5 0.6 0.7 0.8

New diagnosis of dementia 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cardiologist care 7.7 8.0 7.8 7.8 7.8 8.7 9.3 10.2

Continued
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specialty, may also play a role in persistence with and
adherence to statin therapy among patients. Increasing
physicians’ awareness and providing them with guidance
and tools to identify and manage barriers to statin treatment,
particularly among noncardiologists, may contribute to
improvement of statin adherence and persistence in clinical
practice.

The current analysis has several strengths. We used data
from younger patients with commercial health insurance in
MarketScan and older patients with Medicare coverage,
thereby providing a high degree of generalizability to US
adults initiating statin therapy. In addition, the large sample
size provided adequate statistical power to investigate

patient characteristics associated with statin adherence.
The current study also has potential limitations. Misclassi-
fication of statin use in the current analysis is possible,
given that pharmacy fills indicate only whether the patient
filled a prescription, not whether they took it.50 Also,
pharmacy fills in MarketScan and Medicare may not include
all medications filled by patients. Therefore, the current
analyses may underestimate persistence with and adher-
ence to statin therapy if some patients paid for low-cost
generic statins using a discount drug program from a major
retail pharmacy chain without submitting a pharmacy
claim.51 However, we have previously reported that there
is substantial agreement in lipid-lowering medication use

Table 7. Continued

Calendar Year

2007 2008 2009 2010 2011 2012 2013 2014

Number of medications taken

<5 53.1 53.9 54.7 55.3 56.0 55.1 54.6 52.7

5–9 34.9 34.7 34.3 33.9 33.5 33.9 34.2 34.9

≥10 12.0 11.4 11.0 10.8 10.5 10.9 11.2 12.4

CHD indicates coronary heart disease; CKD, chronic kidney disease; DM, diabetes mellitus; HF, heart failure; MI, myocardial infarction.
*Limited to patients in Medicare.

Figure 2. Persistence with statin therapy between 2007 and 2014. The P value comparing trends in
persistence with statin therapy among patients initiating a statin following MI, patients with diabetes
mellitus without a history of CHD, and patients without a history of CHD or diabetes mellitus was <0.001.
CHD indicates coronary heart disease; MI, myocardial infarction.
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defined by Medicare pharmacy claims and self-report or a
medication inventory and that the agreement is similar for
branded and generic statins.52 Reasons for statin initiation

or discontinuation are not available in the MarketScan and
Medicare databases. The observational study design pre-
vents inferring a causal association between patient

Figure 4. PDC for statins between 2007 and 2014. The P value comparing trends in mean
PDC for statins among patients initiating a statin following MI, patients with diabetes mellitus
without a history of CHD, and patients without a history of CHD or diabetes mellitus was <0.001.
CHD indicates coronary heart disease; MI, myocardial infarction; PDC, proportion of days
covered.

Figure 3. High adherence to statin therapy between 2007 and 2014. The P value comparing
trends in high adherence to statin therapy among patients initiating a statin following MI,
patients with diabetes mellitus without a history of CHD, and patients without a history of CHD
or diabetes mellitus was <0.001. CHD indicates coronary heart disease; MI, myocardial
infarction.
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Figure 5. Patient characteristics associated with high adherence to statin therapy in 2014. *Limited to patients
in Medicare. †Limited to patients initiating statin therapy following an MI hospitalization. RRs include adjustment
for all variables in the figure simultaneously. CHD indicates coronary heart disease; MI, myocardial infarction; RR,
relative risk.
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Figure 6. Patient characteristics associated with persistence with statin therapy in 2014. *Limited to patients
in Medicare. †Limited to patients initiating statin therapy following an MI hospitalization. RRs for persistence with
statin therapy include adjustment for all variables in the figure simultaneously. CHD indicates coronary heart
disease; MI, myocardial infarction; RR, relative risk.
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Figure 7. Patient characteristics associated with PDC for statins in 2014. *Limited to patients in Medicare.
†Limited to patients initiating statin therapy following an MI hospitalization. Differences in PDC for statins include
adjustment for all variables in the figure simultaneously. CHD indicates coronary heart disease; MI, myocardial
infarction; PDC, proportion of days covered.
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characteristics and statin adherence. Given the large
sample size, clinical judgment is needed when interpreting
the relevance of findings that were statistically significant in
the current study.

In conclusion, results from the present study indicate that
persistence with and adherence to statin therapy remain low,
particularly among patients initiating treatment without a
history of CHD. Low persistence with and adherence to statin
therapy constitute major concerns because they are associ-
ated with substantial residual risk for CHD events. Healthcare
providers should monitor statin use following initiation of
treatment and work with patients to identify barriers to taking
this medication with high adherence.
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