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Abstract

IMPORTANCE Atherosclerotic cardiovascular disease (ASCVD) is highly prevalent in the US, with
studies indicating substantial rates of nonadherence to and undertreatment with statin therapy. The
2013 American College of Cardiology/American Heart Association guideline recommended high-
intensity statins for all patients age 75 years and younger with documented ASCVD in whom such
therapy is tolerated, but there is limited evidence documenting population trends of statin use,
adherence, and outcomes in the periods before and after the update to the guideline.

OBJECTIVE To assess trends in the use, adherence, cost, and outcomes of statin therapy for
secondary prevention in patients with different types of ASCVD between 2007 and 2016.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study used data from the
OptumLab Data Warehouse database containing privately insured and Medicare Advantage
enrollees with demographic characteristics similar to the national US population. Participants were
adult patients (age �21 years) who had their first ASCVD event between January 1, 2007, and
December 31, 2016. Data were characterized as belonging to 3 groups: (1) cardiovascular heart
disease (CHD); (2) ischemic stroke or transient ischemic attack (TIA); and (3) peripheral artery
disease (PAD). Data were analyzed from July 1 to August 1, 2018.

EXPOSURES Calendar year of the initial ASCVD event.

MAIN OUTCOMES AND MEASURES Trends in the statin use (within 30 days of discharge from
hospitalization), adherence (proportion of days covered �80% within the first year), cost, major
adverse cardiac events (1-year cumulative risk), and statin intolerance (within the first year).

RESULTS Of the 284 954 patients with a new ASCVD event, 128 422 (45.1%) were women; the
median age was 63 years (interquartile range [IQR], 54-72 years); 207 781 (72.9%) were White. The
use of statins increased from 50.3% in 2007 to 59.9% in 2016, the use of high-intensity statins
increased from 25.0% to 49.2%, and the adherence increased from 58.7% to 70.5% (P < .001 for all
trends). Patients with CHD were more likely to receive statins and high-intensity statins and adhere
to medications than patients with ischemic stroke, TIA, or PAD despite similar observed treatment
benefit. In 2016, 80.9% of patients with CHD used a statin vs 65.8% of patients with ischemic stroke
or TIA and 37.5% of patients with PAD. Out-of-pocket cost per 30-day decreased from a median of
$20 (interquartile range, $7.6-$31.9) in 2007 to $2 (interquartile range, $1.6-$10.0) in 2016 (P < .001)
with the increasing use of generic statins (42.0% in 2007 vs 94.9% in 2016; P < .001). Major adverse
cardiac events decreased from 8.9% in 2007 to 6.5% in 2016 (P < .001) whereas statin intolerance
increased from 4.0% to 5.1% (P < .001).

CONCLUSIONS AND RELEVANCE There have been modest improvements in the use, adherence,
and cardiovascular outcomes over the past decade for statin therapy in patients with ASCVD, but a
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Abstract (continued)

substantial and persistent treatment gap exists between patients with and without CHD, between
men and women.
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Introduction

Atherosclerotic cardiovascular disease (ASCVD) is highly prevalent, affecting approximately 20
million people in the US.1,2 Statin therapy is a pillar of secondary prevention for these patients,3 but
numerous studies showed a substantial rate of nonadherence and undertreatment.4,5 The benefits
of adhering to statin therapy have been reported.6-8 The past decade has witnessed extensive efforts
and innovative interventions to improve statin adherence, however with varying degrees of
success.9 The 2013 American College of Cardiology/American Heart Association (ACC/AHA)
recommended high-intensity statins for all patients age 75 years and younger with documented
ASCVD in whom such therapy is tolerated,10 and generic high-intensity statins have become widely
available.

However, limited evidence documents population trends of statin use, adherence, and
outcomes. Previous studies of statin use focused on patients with myocardial infarction (MI) and use
of guideline-recommended statin therapy; few studies have examined trends of statin use in patients
with other types of ASCVD, such as ischemic stroke or peripheral artery disease (PAD).1,11,12

Furthermore, although an increase in the statin use and intensity could be expected to lead to a
decrease in major adverse cardiac events (MACE), few data existed to demonstrate the population
trend of MACE in patients with ASCVD.

The current study used a large national cohort of patients with all types of ASCVD managed at
diverse routine practice settings to examine the use, adherence, cost, and outcomes of statin therapy
for secondary prevention between 2007 and 2016. Specifically, the goal was to assess whether there
have been improvements in treatment and outcomes and to identify gaps to guide future quality
improvement efforts.

Methods

The Mayo Clinic Institutional Review Board determined that this study was exempt from review and
informed patient consent because the study used preexisting deidentified data. This study followed
the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting guideline
for cohort studies.

Study Population
Adult patients (age �21 years) who had their first ASCVD event between January 1, 2007, and
December 31, 2016, were identified using the OptumLab Data Warehouse, which contains data from
more than 160 million privately insured and Medicare Advantage enrollees of all ages and races from
all 50 states managed at diverse practice settings.13,14 The population is broadly representative of
patients in routine practice. The distribution of age, sex, and race/ethnicity in OptumLabs enrollees is
similar to a previous study using a nationally representative cohort from the Medical Expenditure
Panel Survey (eTable 1 in the Supplement).1 This database has been used in numerous previous
studies on treatment trends and outcomes.15-17 Data were analyzed from July 1 to August 1, 2018.

ASCVD was defined as MI, angina, coronary revascularization, ischemic stroke, transient
ischemic attack (TIA), or PAD.10 The date of a patient’s first ASCVD event was defined as the index
date. A total of 1404 (0.5%) of patients had multiple types of ASCVD events on the same day and
were excluded from the study. If a patient was hospitalized, the index date was the discharge date
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from the hospital. MI, angina, ischemic stroke, and TIA were identified based on the primary
diagnosis of an emergency department visit or hospitalization. Patients with angina were required to
have additional diagnosis codes indicating the presence of coronary artery disease at baseline or on
the index date to avoid the inclusion of patients with noncardiac chest pain. Patients with ischemic
stroke or TIA were excluded if they had a diagnosis of atrial fibrillation at baseline or on the index date
to limit ischemic stroke or TIA presumed to be of atherosclerotic origin.18 Coronary revascularization
was identified using procedure codes. Diagnosis codes of PAD alone are often not specific or not
sensitive, so PAD was identified using a validated algorithm using a combination of diagnosis and
procedure codes with positive predictive value of 91%.19

Patients were required to have continuous medical and pharmacy insurance coverage for at
least 1 year before the index date to allow sufficient data to characterize the patient’s medical history.
Patients were excluded if they died or discontinued health insurance within the 30 days of discharge,
had an index hospitalization lasting more than 30 days, received hospice or skilled nursing facility
care within 30 days of the index date, or had invalid or missing age and sex data (eFigure 1 in the
Supplement). Patient race/ethnicity provided by OptumLabs was classified as non-Hispanic White
(White), non-Hispanic Black (Black), Asian, Hispanic, or other/unknown. Self-report was the primary
source, and when it was missing, imputation was made through the database based on other
available administrative data.20 For patient medical history and outcomes, there were no missing
data because the variables were defined by the presence of a claim with eligible diagnosis codes,
procedure codes, or prescription fills. The absence of such claims was interpreted as the absence of
the condition.

Exposure and Outcomes
The main independent exposure variable was the calendar year of a patient’s initial ASCVD event. The
outcomes included statin use, adherence, cost, and clinical outcomes. Patients were followed up
until December 31, 2017, or the date of disenrollment from health insurance plans or death,
whichever happened first. The use of statin therapy was defined as a prescription fill captured in
pharmacy claims within 30 days of discharge. A sensitivity analysis was performed to assess statin
use within 90 days of discharge. Among patients who used a statin within 30 days, the use of high-
intensity statin was examined, defined as atorvastatin 40 mg or 80 mg, rosuvastatin 20 mg or 40
mg, and simvastatin 80 mg.10 Adherence was measured by the proportion of days covered (PDC) at
the end of 1 year. Patients with a PDC greater than or equal to 80% were considered as being
adherent to statin therapy. When calculating the PDC, all statins were considered regardless of
whether the dose was changed or the patient switched from one agent to another. The adherence
analysis was limited to patients who used statins within the first 30 days and had continuous
enrollment in health insurance for the first 12 months during follow-up. Among patients who used
statins within 30 days of discharge, cost per 30-day supply was calculated, adjusted for inflation to
reflect the cost in 2016 dollars.21,22 The 1-year cumulative risk of MACE was calculated, including MI,
ischemic stroke, revascularization, and all-cause mortality. Statin intolerance was assessed during
the first year after the ASCVD event, defined using an established algorithm23,24 which includes
down-titration of statin dose or switch to a lower-intensity statin,1 initiation of ezetimibe or a
proprotein convertase subtilisin/kexin type 9 inhibitor within 7 days before or any time after or
discontinuing statins,2 diagnosis for rhabdomyolysis or adverse effect of an antihyperlipidemic
agent,3 or fills for 3 or more different statins.4

Statistical Analysis
The trends were assessed in the overall population as well as in the 3 subgroups defined based on a
patient’s initial ASCVD event1: MI, angina, and coronary revascularization (hereafter referred to as
coronary heart disease [CHD])2; ischemic stroke and TIA3; PAD. There were some changes in the
patient mix over time because the expansion of Medicare Advantage plans was associated with a
greater number of patients age 65 years and older in the database (eTable 2 in the Supplement).
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Therefore, a weight was applied so the cohorts from 2007 to 2015 were similar to the cohort in 2016
in all analyses. The weight was calculated by a multinomial logistic regression, with the year of the
index date as the outcome, and all the patient characteristics in Table 1 as the independent variable.
The baseline characteristics were similar across years after applying the weight (eTable 3 in the
Supplement). Sensitivity analyses were performed assessing the results with and without weights
(eTable 4 in the Supplement). Logistic regression was used to assess the trends of binary outcomes,
including statin use, adherence, and statin intolerance. Linear regression was used to assess the
trends in costs. Multivariable logistic regression models were used to assess patient characteristics
(age, sex, race, ASCVD type, and comorbidities) associated with statin use or adherence. Cox
proportional hazards regression models were used to assess MACE, and the cumulative risk of MACE
at the end of 1 year was calculated using Kaplan-Meier survivor function. A multivariable Cox
proportional hazards regression model was used to assess the association between MACE and statin
use, adjusted for age, sex, race, and comorbidities in the overall cohort and in each of the ASCVD
subtypes. A 2-sided P < .05 was considered to indicate statistical significance.

Subgroup analyses were performed by age group (age <65 years, 65-74 years, and �75 years)
and sex. In patients with PAD, in addition to MACE, the lower extremity vascular complication was
examined, which included surgical or endovascular procedures and amputations. The secondary and
subgroup analyses (all analyses except the trends of statin use, cost, adherence, and clinical
outcomes in the overall population) were considered to be exploratory. Details of the methods can
be found in the eAppendix in the Supplement.

Results

Among 284 954 patients with a new ASCVD event, 104 500 had CHD, 60 866 had ischemic stroke
or TIA, and 119 588 had PAD. The median age in the overall cohort was 63 years (interquartile range
[IQR], 54-72 years); 128 422 (45.1%) of patients were women and 207 781 (72.9%) were White
(Table 1).

Statin Use
Statin use within 30 days of discharge increased from 50.3% in 2007 to 59.9% in 2016 (P < .001)
(Figure 1; eTable 4 in the Supplement). Statin use within 90 days of discharge increased from 52.6%
in 2007 to 60.3% in 2016 (P < .001) (eTable 5 in the Supplement). Statin use was higher in 2016 in
patients with CHD (80.9%) than patients with ischemic stroke or TIA (65.8%), or PAD (37.5%). In the
multivariable regression analysis, patients aged 65 to 74 years were more likely to receive statins

Table 1. Patient Characteristics

Characteristic

No. (%)
MI, angina, or
revascularization
(n = 104 500)

Ischemic stroke
or TIA
(n = 60 866)

PAD
(n = 119 588)

Total
(N = 284 954)

Age, median (IQR), y 61 (54-70) 62 (53-73) 64 (54-74) 63 (54-72)

Female sex 31 742 (30.4) 32 026 (52.6) 64 654 (54.1) 128 422 (45.1)

Race

Asian 2336 (2.2) 1352 (2.2) 4779 (4.0) 8467 (3.0)

Black 9385 (9.0) 8370 (13.8) 16 954 (14.2) 34 709 (12.2)

Hispanic 6587 (6.3) 4606 (7.6) 13 721 (11.5) 24 914 (8.7)

White 82 665 (79.1) 44 769 (73.6) 80 347 (67.2) 207 781 (72.9)

Other/unknown 3527 (3.4) 1769 (2.9) 3787 (3.2) 9083 (3.2)

Hypertension 86 606 (82.9) 48 573 (79.8) 91 874 (76.8) 227 053 (79.7)

Diabetes 34 774 (33.3) 17 759 (29.2) 43 344 (36.2) 95 877 (33.6)

Stage 3-5 CKD 7300 (7.0) 3861 (6.3) 8296 (6.9) 19 457 (6.8)

Heart failure 23 057 (22.1) 5111 (8.4) 11 945 (10.0) 40 113 (14.1)

Abbreviations: CKD, chronic kidney disease; IQR,
interquartile range; MI, myocardial infarction; PAD,
peripheral artery disease; TIA, transient
ischemic attack.
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(adjusted odds ratio [aOR], 1.26; 95% CI, 1.24-1.28; P < .001) than patients aged less than 65 years,
whereas patients aged 75 years or older were less likely to receive statins (aOR, 0.95; 95% CI, 0.94,
0.97; P < .001). Women were less likely to receive statins than men (aOR, 0.81; 95% CI, 0.80-0.82;
P < .001). Black and Hispanic patients were less likely to receive statins than White patients (for Black
patients: aOR, 0.90; 95% CI, 0.88-0.93; P < .001; for Hispanic patients: aOR, 0.90; 95% CI, 0.88-
0.92; P < .001) (Table 2).

The use of a high-intensity statin increased from 25.0% in 2007 to 49.2% in 2016 (P < .001)
(Figure 1; eTable 6 in the Supplement), which increased substantially after 2013 when the ACC/AHA
guidelines were released. However, the increase in patients with PAD occurred more slowly than the
increase in patients in other groups. In 2016, among patients who used statins, 66.0% of patients
with CHD used a high-intensity statin vs 45.1% of patients with ischemic stroke or TIA and 20.4% of
patients with PAD. In the multivariable regression analysis, patients aged 65 to 74 years and aged 75

Figure 1. Trends of Statin Use and Adherence, Stratified by Atherosclerotic Cardiovascular Disease Type
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years or older were less likely to receive high-intensity statins than patients aged less than 65 years
(age 65-74 years: OR, 0.77; 95% CI, 0.75-0.79; P < .001; age �75 years: OR, 0.56; 95% CI, 0.54-0.58;
P < .001). Women were less likely to receive high-intensity statins than men (OR, 0.79; 95% CI,
0.77-0.81: P < .001) (eTable 7 in the Supplement).

The adherence to statin therapy at the end of 1 year increased from 58.7% of patients with PDC
of at least 80% in 2007 to 70.5% in 2016 (P < .001) (Figure 1; eTable 8 in the Supplement). In the
multivariable regression analysis, patients aged 65 to 74 years and aged 75 years or older were more
likely to adhere to medications than patients aged less than 65 years (age 65-74 years: OR, 1.38; 95%
CI, 1.34-1.41; P < .001; age �75 years: OR, 1.47; 95% CI, 1.43-1.52;, P < .001). Women were less likely
to adhere to medications than men (OR, 0.86; 95% CI, 0.84-0.88; P < .001). Black, Hispanic, and

Table 2. Patient Characteristics Associated With Statin Use Within 30 Days of Discharge

Characteristic % Used statin Adjusted OR (95% CI)a P value
Age, y

<65 55.3 1 [Reference] NA

65-74 60.9 1.26 (1.24-1.28) <.001

≥75 52.1 0.95 (0.94-0.97) <.001

Sex

Male 61.7 1 [Reference] NA

Female 49.7 0.81 (0.80-0.82) <.001

Race

Asian 54.8 1.07 (1.03-1.12) .002

Black 52.5 0.90 (0.88-0.93) <.001

Hispanic 50.5 0.90 (0.88-0.92) <.001

White 57.7 1 [Reference] NA

Other/unknown 56.9 0.98 (0.94-1.03) .39

ASCVD type

MI, angina, or revascularization 79.2 1 [Reference] NA

Ischemic stroke or TIA 55.5 0.34 (0.33-0.35) <.001

PAD 35.4 0.14 (0.14-0.15) <.001

Hypertension

No 42.0 1 [Reference] NA

Yes 59.2 1.77 (1.74-1.81) <.001

Diabetes

No 52.9 1 [Reference] NA

Yes 62.1 1.47 (1.45-1.50) <.001

Stage 3-5 CKD

No 55.7 1 [Reference] NA

Yes 59.9 1.04 (1.01-1.06) .006

Heart failure

No 55.0 1 [Reference] NA

Yes 62.3 0.84 (0.82-0.86) <.001

Index year

2007 50.3 1 [Reference] NA

2008 51.2 1.04 (1.01-1.08) .02

2009 53.6 1.17 (1.13-1.21) <.001

2010 55.0 1.25 (1.21-1.29) <.001

2011 56.7 1.36 (1.31-1.41) <.001

2012 57.0 1.38 (1.34-1.43) <.001

2013 58.7 1.51 (1.46-1.56) <.001

2014 59.1 1.54 (1.49-1.60) <.001

2015 59.8 1.59 (1.54-1.64) <.001

2016 59.9 1.60 (1.55-1.66) <.001

Abbreviations: ASCVD, atherosclerotic cardiovascular
disease; CKD, chronic kidney disease; NA, not
applicable; OR, odds ratio; PAD, peripheral artery
disease; TIA, transient ischemic attack.
a Adjusted odds ratios were obtained from a

multivariable logistic regression with statin use as the
outcome variable and all these baseline
characteristics as independent variables.
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Asian individuals were less likely to adhere to medications than White individuals (for Black
individuals: OR, 0.61; 95% CI, 0.59-0.64; P < .001; for Hispanic individuals: OR, 0.60; 95% CI, 0.58-
0.63; P < .001; for Asian individuals: OR, 0.86; 95% CI, 0.81-0.92; P < .001) (eTable 9 in the
Supplement).

Statin Costs
Among individuals who used statin, the proportion of patients using a generic statin increased from
42.0% in 2007 to 94.9% in 2016 (P < .001) (Figure 2). The median total cost per month decreased
from $88.9 (IQR, $25.6-$126.0) in 2007 to $10.8 (IQR, $6.9-$15.0) in 2016 (P < .001), and the
median out-of-pocket cost decreased from $20.0 (IQR, $7.6-$31.9) in 2007 to $2.0 (IQR, $1.6-$10.0)
in 2016 (P < .001 for all trends) (eTable 10 in the Supplement).

Figure 2. Trends of Use of Generic Statin and Statin Cost
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Clinical Outcomes
The 1-year risk of MACE decreased from 8.9% in 2007 to 6.5% in 2016 (P < .001) (Figure 3; eTable 11
in the Supplement). Statin use within 30 days of discharge was associated with a lower risk of MACE
in the overall cohort (hazard ratio [HR], 0.90; 95% CI, 0.86-0.94; P < .001) and in each of the 3
groups (for patients with CHD: HR, 0.87; 95% CI, 0.84-0.91; P < .001; for patients with ischemic
stroke or TIA: HR; 0.93; 95% CI, 0.88- 0.98; P = .01; for patients with PAD: HR, 0.86; 95% CI, 0.82-
0.90; P < .001). There was no significant interaction between statin treatment and ASCVD type
(eTable 12 in the Supplement). In patients with PAD, the risk of lower extremity vascular
complications was consistent from 4.9% in 2007 to 4.8% in 2016 (eFigure 2 in the Supplement).

The proportion of patients who had statin intolerance increased from 4.0% in 2007 to 5.1% in
2016 (Figure 3; eTable 13 in the Supplement). The increase was greater in patients with ischemic
stroke or TIA (3.3% in 2007 to 6.9% in 2016), whereas statin intolerance did not increase in patients
with PAD (1.8% in 2007 and 1.6% in 2016). The trends of use, adherence, and clinical outcomes by
age and sex in the various ASCVD types were generally consistent with the overall cohort
(eTables 14-21 and eFigures 3-6 in the Supplement). For example, in patients with CHD and aged less
than 65 years who initiated a statin, the use of high-intensity statin increased from 34.8% in 2007
to 73.5% in 2016 (P < .001). In older adults, the use of high-intensity statin was lower: in 2016, 59%
of patients with CHD and aged 65 years or older who initiated a statin used a high-intensity statin.

Discussion

This study assessed trends in the use, adherence, cost, and outcomes of statin therapy for secondary
prevention of ASCVD from 2007 to 2016. There appears to be a modest increase in statin use and
adherence, whereas the use of high-intensity statins approximately doubled over this time frame.

Figure 3. Trends of Outcomes, Stratified by Atherosclerotic Cardiovascular Disease Type
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The 1-year MACE risk decreased from 8.9% to 6.5%, translating to 525 600 fewer MACE events per
year assuming there are approximately 21.9 million US residents with ASCVD.1 Although
observational data cannot establish a causal relationship, these trends suggest an improvement in
clinical practice over time.

The results in patients with CHD were consistent with prior studies. For example, in a study of
Medicare patients with acute MI,11 83% of patients initiated statin within 30 days of the event
(80.9% of patients with CHD in 2016 in this study). In another study of patients post-MI, 12 72% of
the patients who used statin were less than age 65 years and 58% of the patients who used statin
aged 65 years or older received high-intensity statins (73.5% and 59% in 2016 in this study).

However, these previous studies are largely limited to a specific population, eg, patient with
CHD or within a specific region, health system, or insurance plan.12,25-30 To our knowledge, this is the
first study to assess the contemporary trends in a large national cohort of patients both less than or
more than age 65 years with various ASCVD types receiving care in diverse routine practice settings.
The findings highlight major treatment gaps that warrant future study.

First, the use of statins, high-intensity statins, and adherence to statins were all lower in patients
with ischemic stroke, TIA, and PAD compared with those with a history of CHD. Statin use was
particularly low in patients with PAD: only 1 in 3 patients with PAD received a statin and 1 in 15
received a high-intensity statin. The use in this cohort was lower than what was reported in previous
literature perhaps because this study included a patient’s first ASCVD event, and none of these
patients with PAD had a history of CHD or stroke, whereas other PAD cohorts contained 50% to 75%
of patients with other types of ASCVD.31,32 In a previous study of asymptomatic PAD patients without
cardiovascular disease, only 1 in 4 used a statin.33

This gap in treatment and adherence might reflect patient and physician perception that
patients without CHD have a lower risk of subsequent MACE, and thus need less aggressive
treatment. Most randomized clinical trials demonstrating the efficacy of statins were conducted in
patients with CHD, which may help explain the less aggressive treatment. However, as shown in this
study and a previous study,32 the lower risk of MACE associated with statin use was consistent across
different ASCVD subgroups.

Second, women and Black, Hispanic, and Asian individuals are less likely to receive and adhere
to statin therapy. After adjusting for clinical characteristics, women are approximately 20% less likely
to receive statins or high-intensity statins than men and 14% less likely to adhere to medications;
Black and Hispanic patients were 10% less likely to receive statins and 40% less likely to adhere to
medications.

Another key finding is that the cost of statin therapy decreased substantially over time, which
may be associated with the availability and the increasing use of generic statins. In 2016, the median
out-of-pocket cost per 30-day supply was only $2. However, despite the decrease in costs of
treatment, the adherence to statin therapy only modestly increased and nearly 30% of patients did
not adhere to statins within 1 year. This finding suggests that many patients may have barriers to
adherence unrelated to costs, and innovative strategies will need to be explored to help improve
adherence in such patients.34

Statin intolerance increases from 4% to 2007 to 5% in 2016. The increase was particularly
evident in patients with ischemic stroke or TIA, among whom there was a substantial increase of
high-intensity statin use, whereas there was no increase in statin intolerance in patients with PAD. For
most patients, the benefit of secondary prevention outweighs the risk of statin intolerance. However,
statin intolerance can affect a person’s perceived quality of life and may need to be considered during
shared decision-making.35,36

Limitations
The study has several limitations. First, administrative claims data are subject to misclassification.
However, the algorithms used in this study have been commonly used in previous studies and
demonstrated good performance in validation studies.19,37-40 Second, the study included only
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privately insured and Medicare Advantage patients. However, the insurance coverage rate is high in
older US residents with ASCVD. More than 90% of US residents aged 50 to 64 years have health
insurance and more than 75% had private health insurance.41 One in 3 Medicare patients is enrolled
in Medicare Advantage.42 Although traditionally Medicare Advantage attracted healthier people,
after the risk adjustment system was phased in from 2004 to 2007, the favorable risk selection has
been largely reduced.43 The distribution of age, sex, and race/ethnicity in OptumLabs enrollees was
almost the same as a nationally representative cohort from the Medical Expenditure Panel Survey.1

Conclusions

The results of this cohort study found that from 2007 to 2016, modest improvements in the use,
adherence, and cardiovascular outcomes for statin therapy in patients with ASCVD have occurred,
but a substantial and persistent treatment gap exists between patients with and without CHD,
between men and women. Many patients with PAD, ischemic stroke, and TIA and women remain
undertreated.
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