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BACKGROUND: It is important to understand patients’ experiences of statin-associated adverse ef-
fects to potentially identify those at risk for stopping treatment.

OBJECTIVE: The goal of the STatin Adverse Treatment Experience survey was to describe patients’
experiences after reporting $1 recent statin-associated adverse event and identify opportunities to
improve adherence and outcomes.

METHODS: The survey was developed in 3 stages: qualitative item development, pilot evaluation of
initial item performance, and quantitative evaluation using a large commercial sample. Respondents
with self-reported high cholesterol who had taken a statin in the past 2 years and experienced $1
statin-associated symptom in the past 6 months were included (N 5 1500).

RESULTS: Mean age was 58 years, 40.3% were men, and 43.2% had tried $2 statins. Many had
clinical comorbidities associated with increased risk for cardiovascular disease (atherosclerotic cardio-
vascular disease, 22.5%; diabetes, 25.8%; hypertension, 56.0%). The most important patient-reported
reasons for continuing current statin therapy (n 5 1168; 77.9%) were avoiding a heart attack or stroke,
lowering cholesterol, and doctor recommendation. Being bothered by and not being able to tolerate
side effects were the main reasons respondents discontinued statins (n 5 332; 22.1%). Respondents
who discontinued statins reported significantly higher mean Symptom Severity (10.6 vs 8.7,
P , .001) and Impact Severity scores (11.8 vs 9.8, P , .001) compared with those who continued.

CONCLUSION: The STatin Adverse Treatment Experience survey highlights the importance of pa-
tients’ adverse experiences with statins and how symptom and impact scores affect decisions to
continue or discontinue therapy. These data provide a foundation to increase providers’ awareness
of statin tolerability from the patient’s perspective and encourage benefit-risk discussions.
� 2019 National Lipid Association. All rights reserved.
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Introduction

Hypercholesterolemia is one of the most prevalent
modifiable risk factors for cardiovascular disease, and
statins are recommended as first-line pharmacologic ther-
apy to reduce the risk of heart attack and stroke in most
patients with elevated low-density lipoprotein cholesterol
(LDL-C) levels and in most high-risk patients with
atherosclerotic cardiovascular disease (ASCVD).1–5 The
2013 American College of Cardiology (ACC)/American
Heart Association (AHA) guideline recommended expand-
ing the use of statin therapy in primary prevention to
include more older adults and at-risk patients with elevated
LDL-C, thereby substantially increasing the number of U.S.
adults for whom statin therapy is recommended to 56
million individuals.6 During 2012 to 2013, an estimated
28% of adults aged $ 40 years (39.2 million individuals)
were taking statins.7 Cholesterol-lowering medication use
increases with age, with 43% of adults aged 60 to 74 years
and 48% of adults aged $ 75 years receiving therapy dur-
ing 2011 to 2012.8

The 2013 ACC/AHA guidelines also recommended
moderate- to high-intensity statin doses for most patients.
The updated 2018 ACC/AHA guideline now recommends
high-intensity statin doses for many high-risk individuals.1

Overwhelmingly, muscle-related symptoms are the most
commonly reported side effects among statin-treated pa-
tients. In clinical practice and observational studies,
approximately 10% to 29% of patients report statin-
associated muscle symptoms9–12; these adverse experiences
are a major factor for a change in statin therapy (ie, dose
reduction or switch to a different agent), nonadherence,
or discontinuation.9,11,13–15 In the Understanding Statin
Use in America and Gaps in Education (USAGE) survey,
muscle-related side effects were more commonly reported
in former statin users (60%) vs current statin users
(25%).9 In a real-world clinical setting involving 2 large
primary care practices, this retrospective study showed
that approximately 17% of patients experienced a statin-
related event, and of those who discontinued statin therapy
because of symptoms, most had a muscle-related event.10

Finally, in a large medicare population (N 5 105,329)
receiving statin therapy after hospitalization for acute
myocardial infarction, those who experienced statin intoler-
ance had a 50% higher risk for recurrent myocardial infarc-
tion and a 51% higher risk of being hospitalized for
recurrent cardiovascular events.16

In light of the prevalence of statin use and current
guidelines recommending high-intensity statins to obtain
the lowest possible LDL-C levels for many patients, based
on evidence that lower LDL-C is associated with lower
rates of major cardiovascular events,1–3,17 it is important to
understand the real-world impact of statin therapy from the
perspective of the patients who are expected to take these
medications, potentially for the rest of their lives. The Na-
tional Lipid Association Statin Intolerance Panel has
emphasized that statin intolerance is best understood from
a patient-centric perspective.18 To gain a better understand-
ing of patients’ experiences with statin therapy, we devel-
oped the STatin Adverse Treatment Experience (STATE)
survey. The STATE survey engaged patients who had expe-
rienced $ 1 recent statin-associated adverse event to
describe their experiences with treatment. The goal of the
investigation was to develop a better understanding of pa-
tients’ experiences with statin therapy to identify opportu-
nities to improve adherence, medication management,
clinical practice, and ultimately, outcomes. In addition,
patient-reported symptom severity and impact on daily
life were explored to characterize patients potentially at
risk of stopping treatment.
Materials and methods

STATE survey development

Briefly, the STATE survey was developed by a team of
expert clinicians and patient-reported outcome (PRO)
measurement scientists in 3 stages. First, concept elicitation
and qualitative item development was conducted in 2016
(N 5 36). Second, a quantitative pilot validation of initial
item performance was conducted in 2017 (N 5 98). Third,
the revised survey was used in a quantitative population-
level evaluation using a large commercial sample in 2018
(N 5 1500). The goal in selecting concepts for measure-
ment and generating items for the STATE survey was to
develop a content-relevant, low-burden, user-friendly sur-
vey that reflected the most important and relevant symptom
and impact information obtained from patients with statin-
related symptoms during the qualitative concept elicitation
process. Item performance was then validated in the pilot
study, and the final survey was fielded in a larger sample.
All respondents provided informed consent before partici-
pating in any stage of the survey development; the privacy
rights of all participants were always observed.
Supplemental Appendix 1 provides the detailed methodol-
ogy for the STATE survey development.

Stage 1: Concept elicitation and qualitative item
development

In stage 1 of the STATE survey development, a
qualitative study was conducted with the following 3
specific objectives:

1) To identify concepts relevant to patients’ adverse expe-
riences with statins,

2) to develop a draft PRO survey instrument based on con-
tent and language relevant to patients, and

3) to assess participant comprehension and thought pro-
cesses used in formulating responses to the draft PRO
survey.

In stage 1, a preliminary survey was developed after a
literature review, interviews with opinion leaders, and
qualitative interviews with patients (N 5 36). Patients
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with varying education and socioeconomic status were
recruited from lipid clinics across the United States. The
concept elicitation process involved patients describing
their experience with statin therapy in their own words.
Three waves of cognitive interviews were also conducted to
assure proper comprehension of STATE survey items. The
survey was drafted to cover the following 6 domains:
demographics; clinical characteristics; health knowledge
and beliefs; statin history; and statin symptom type,
severity, and impact on activities of daily living. The
preliminary survey items included preliminary versions of
the Symptom Severity and Impact Severity Scales, which
were constructed as scorable PRO measures and embedded
into the overall survey.

Stage 2: Pilot validation of initial STATE survey item
performance

The objective of the pilot evaluation of initial STATE
survey was to collect initial quantitative data to evaluate the
performance of the items contained in the STATE survey.
There were 2 specific objectives:

1) To evaluate the item-level performance of the STATE
survey, with particular focus on the psychometric per-
formance of the embedded PROs for Symptom Severity
and Impact Severity and

2) to identify variables within the STATE survey that
differentiate groups of patients with and without
statin-associated adverse events.

The information gathered was used to further refine the
instrument and finalize the survey in preparation for a large
population-based survey study. This pilot version of the
STATE survey was web-based and taken via computer at
the clinic sites across the United States with varying
socioeconomic status populations. A total of 98 patients
(49 with statin-related symptoms and 49 without) partici-
pated. After analyses of the pilot survey results, decisions
to delete some items, revise select items, and add some new
items were made (see Supplemental Appendix 1 for
details).

The version of the STATE survey used in the pilot study
included preliminary versions of a Symptom Severity Scale
and an Impact Severity Scale. These PRO measures were
based on qualitative interview data where patients reported
a variety of symptoms, including muscle-related symptoms
(aches, cramps, pain, soreness, fatigue, heaviness, stiffness,
and weakness), joint/bone pain, joint stiffness, abdominal
pain/cramps, memory problems, anxiety, depression, irrita-
bility, frustration, fatigue, exhaustion, lack of energy, and
tiredness. While generating items for the Symptom Severity
Scale, clinicians and researchers reviewed the more pre-
dominant patient-reported symptoms and considered their
relation to statins. The initial data from the pilot study were
used to evaluate the item-level performance and reduce the
Symptom Severity PRO to the following items: muscle
stiffness, muscle weakness, muscle pain, muscle aches,
tiring easily, joint or bone pain, muscle cramps, and
memory problems. Symptom items were answered using
a 5-point response scale, with the score being the sum of
the item responses (higher scores indicating greater
symptomatology).

The Impact Severity Scale was designed to assess
activities of daily living. Initial impacts reported by patients
during the qualitative interviews included limitations on
activities, needing to rest more, impacts on social relation-
ships, having sleep affected, a variety of emotional impacts,
increased use of health care, financial burden, and impacts
to productivity (daily chores and overall performance). The
concepts reported in the qualitative interviews were re-
flected in the pilot survey, and once data were analyzed, the
Impact Severity PRO was reduced to the following items:
reduced productivity and performance, reduced ability to be
physically active or exercise, limited social activities,
needing to rest more, increased need to interact with your
doctor, and trouble getting good quality sleep. Impact items
were initially answered using 0- to 10-point numeric rating
scales, with the score being the mean of the item responses;
however, scoring was subsequently changed to the use of 5-
point verbal responses, similar to those used for the
Symptom Severity measure (higher summary scores indi-
cating greater impact on daily living).

Results of the pilot study suggested that variables
included in the revised measure displayed appropriate
item performance, the scaled symptom and impact modules
exhibited strong measurement properties, and the elements
of the STATE survey had the potential to differentiate
between patients with varying levels of statin-related side
effects.

Stage 3: Population-level evaluation in large com-
mercial sample

In stage 3 of the STATE survey development, the larger
population survey was fielded in the Lightspeed Health
(Kantar) commercial panel. The online survey was
completed by a sample of people (N 5 1500) who self-
reported high cholesterol. Screening questions further
specified the participants to have taken a statin within the
past 2 years and to have had $ 1 statin-associated adverse
experience in the last 6 months. Patients who were
currently taking or had recently discontinued a statin
medication were further identified. The STATE survey
fielded in the larger population study retained the same 6
domains as the pilot survey (demographics; clinical char-
acteristics; health knowledge and beliefs; statin history;
statin symptom severity; and impact of statins on activities
of daily living). A copy of the final version of the survey is
available on request.

Statistical analysis

Standard descriptive statistics (such as mean, standard
deviation, minimum/maximum for continuous variables,
and the frequency and distribution of responses for cate-
gorical variables) were examined, as were correlation
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matrices among related variables to characterize the item-
level performance of variables included in the STATE
survey. The item-level performance of the Symptom and
Impact Severity Scales within the STATE survey was
evaluated through classical test theory psychometric ana-
lyses and item-reduction methods and Rasch measurement
theory analyses. Bivariate comparisons (t-tests and chi-
square tests) were used to identify those variables from
the STATE survey that showed evidence of differentiation
between patients who discontinued statins vs those who
continued statin use despite having signs and symptoms.

Results

Sample selection, demographics, and clinical
characteristics

Of the total 43,053 individuals with self-reported high
cholesterol invited to complete the STATE survey, 1500 had
taken a statin in the last 2 years and experienced $ 1 statin-
associated symptom in the last 6 months (Fig. 1). Mean age
was 58 years, and 40.3% were men (Table 1). Nearly half
(43.2%) had tried $ 2 statins, and many had high-risk clin-
ical comorbidities such as ASCVD (22.5%), diabetes
(25.8%), and hypertension (56.0%). Most respondents
(77.9%) were currently taking a statin; 22.1% had discon-
tinued statin therapy.

Reasons for continuing or discontinuing statin
therapy

To understand more about the main reasons people had
for wanting to continue to take statins despite some adverse
experiences and for deciding to stop taking statins,
Figure 1 Sample selection. aExcluded conditions included fibromyal
ease, liver disease, kidney disease requiring dialysis, and any condition
atorvastatin (Lipitor), cerivastatin (Baycol), fluvastatin (Lescol, Lescol
tatin (Pravachol), rosuvastatin (Crestor), and simvastatin (Zocor). Statin
ezetimibe (Liptruzet), lovastatin-niacin (Advicor), simvastatin-ezetimibe
were never prescribed a statin drug, 1.3% (n 5 577) were prescribed a s
statin previously but not in the past 2 years. dA 6-month cutoff was sele
experiences.
respondents were asked to rank the importance of a list
of the reasons influencing these decisions (Fig. 2). Preven-
tion of heart attack/stroke was ranked as the most important
reason for taking statins despite symptoms (mean
ranking 5 8.48), followed by lowering cholesterol (mean
ranking 5 8.34), doctor recommendation (mean
ranking 5 8.32), perceived high-risk of heart disease
(mean ranking 5 6.91), and family history of heart disease
(mean ranking 5 6.38). Of those who stopped statin ther-
apy, being bothered by (mean ranking 5 7.10) or unable
to tolerate (mean ranking 5 6.70) their side effects were
ranked as the most important reasons for discontinuing
treatment. Moreover, too much interference with daily
life (mean ranking 5 6.48) and risk of side effects not
worth the level of the patient’s cardiovascular risk (mean
ranking 5 6.15) were other important reasons for stopping
statin therapy.

Symptom and impact severity scores by statin
use

Survey participants were asked to rate the severity of
their statin-associated symptoms (Symptom Severity Scale)
at their very worst (eg, muscle complaints, joint or bone
complaints) and to rate the degree of difficulty that their
statin-related symptoms had on their everyday life (Impact
Severity Scale). For all symptoms except memory problems
and tiring easily, significantly higher percentages of
patients who stopped statins experienced severe or very
severe symptoms compared with those who experienced
similar symptoms yet continued to take their statin
(Table 2). In addition, those who stopped taking their statin
because of symptoms were more likely to report signifi-
cantly greater impact severity and difficulty in all items
that assessed the impact on activities of daily living (eg,
gia, multiple sclerosis, muscular dystrophy, untreated thyroid dis-
requiring treatment with corticosteroids or cyclosporine. bStatins:
XL), lovastatin (Mevacor, Altoprev), pitavastatin (Livalo), pravas-
combination drugs: atorvastatin-amlodipine (Caduet), atorvastatin-
(Vytorin), and simvastatin-niacin (Simcor). c25.1% (n 5 10,785)
tatin but did not take the medication, and 3.7% (n 5 1606) took a
cted to minimize recall bias, given that patients self-reported these



Table 1 Demographics and clinical characteristics

Characteristics
Currently taking statin
N 5 1168

Stopped statin
N 5 332

Overall
N 5 1500

Age, years
Mean (SD) 58.1 (13.0) 58.3 (13.4) 58.1 (13.1)
Median 60.0 61.0 60.0

Age category, years, n (%)
18–24 8 (0.7) 6 (1.8) 14 (0.9)
25–34 59 (5.1) 11 (3.3) 70 (4.7)
35–44 122 (10.4) 38 (11.4) 160 (0.7)
45–54 211 (18.1) 61 (18.4) 272 (18.1)
551 (oldest, 91 y) 768 (65.8) 216 (65.1) 984 (65.6)

Sex, n (%)
Men 480 (41.1) 124 (37.3) 604 (40.3)

Race, n (%)a

White 1041 (89.1) 294 (88.6) 1335 (89.0)
Black or African American 76 (6.5) 26 (7.8) 102 (6.8)
American Indian or Alaska Native 24 (2.1) 11 (3.3) 35 (2.3)
Native Hawaiian or other Pacific Islander 2 (0.2) 3 (0.9) 5 (0.3)
Middle Eastern or North African 1 (0.1) 0 1 (0.1)
Asian Indian or South Asian East 4 (0.3) 1 (0.3) 5 (0.3)
Asian 22 (1.9) 4 (1.2) 26 (1.7)
Other 21 (1.8) 5 (1.5) 26 (1.7)

Ethnicity, n (%)
Hispanic, Latino, or Spanish origin 143 (12.2) 41 (12.3) 184 (12.3)

Statin history, n (%)
Tried 1 statin 654 (56.0) 198 (59.6) 852 (56.8)
Tried $ 2 statins 514 (44.0) 134 (40.4) 648 (43.2)

Cardiovascular comorbidities, n (%)
Diabetes 312 (26.7) 75 (22.6) 387 (25.8)
Heart attack 104 (8.9) 21 (6.3) 125 (8.3)
Heart disease 179 (15.3) 36 (10.8) 215 (14.3)
Hospitalized for heart procedure 129 (11.0) 29 (8.7) 158 (10.5)
High blood pressure/hypertension 662 (56.7) 178 (53.6) 840 (56.0)
Peripheral vascular disease 21 (1.8) 5 (1.5) 26 (1.7)
Stroke 47 (4.0) 18 (5.4) 65 (4.3)
ASCVDb 268 (22.9) 70 (21.1) 338 (22.5)
ASCVD with diabetesc 101 (8.6) 13 (3.9) 114 (7.6)
Coronary heart diseased 231 (19.8) 55 (16.6) 286 (19.1)

ASCVD, atherosclerotic cardiovascular disease.
aRespondents were instructed to select all that apply; therefore, percentages may total more than 100%.
bASCVD was defined as 1 or more of the following 5 options: heart attack, heart disease, hospitalized for heart procedure, peripheral vascular disease,

and stroke.
cP , .05 for comparison between those who were currently taking and those who had stopped statin therapy.
dCoronary heart disease was defined as 1 or more of the following 3 options: heart attack, heart disease, and hospitalized for heart procedure.
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physical activity, rest, productivity, sleep) when compared
with those having similar symptoms who continued to
take their statin (Table 3). Supplemental Appendix 2 (See
Q20 and Q21) provides a full summary of all patient-
reported statin Symptom Severity and Impact Severity
items across all severity options.

To assess the overall extent of statin-related symptom
severity and impact on daily life, total summary scores
were generated for the Symptom Severity (sum of the 8
items with score ranging between 0 [none] and 32 [very
severe symptomatology]) and the Impact Severity (sum of
the 6 items with score ranging between 0 [no difficulty] to
24 [extremely difficult]) measures of the survey.
Respondents who had stopped their statin therapy reported
significantly higher symptom (Fig. 3A) and impact
(Fig. 3B) scores from their medication, indicating greater
symptomatology and effects on daily living. Supplemental
Appendix 2 provides full item-level data for both PRO
measures (Q20 and Q21).

Patient-reported treatment regimen changes

Of respondents currently taking statin therapy who
experienced side effects or abnormal laboratory values,
40.2% were able to avoid discontinuation with regimen
changes such as reducing the dose (22.6%) and/or
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Reasons to Continue Statin Therapy 
(N=1,168)

Mean (SD)
I want to avoid a heart attack or stroke         8.5 (2.22)

I want to lower my cholesterol                       8.3 (2.13)

My doctor recommended it 8.3 (2.02)

I am at a high risk for heart disease              6.9 (2.96) 

I have a family history of heart disease         6.4 (3.44)

I have a personal history of heart disease    4.0 (3.78)

Bothered by side effects 7.1 (3.29)

Cannot tolerate the side effects 6.7 (3.48)

Side effects interfere too much with life         6.5 (3.48) 

Side effects are not worth the level of risk     6.2 (3.45)

I’d prefer natural approaches to health          4.4 (3.63)

I don’t like to take medication in general        3.6 (3.41)

Cost outweighs the potential benefit              2.7 (3.13)

Inconvenient to take medication everyday     2.1 (3.04)

Reasons to Stop Statin Therapy
(N=332)

Mean (SD)

Figure 2 Key reasons to continue or stop statin therapy by order of importance. a0 5 not important at all; 10 5 extremely important.
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switching statins (24.2%) (Fig. 4). Fewer patients (23.7%)
who recently discontinued statin therapy had any changes
to their regimen in response to side effects or abnormal lab-
oratory values. Supplemental Appendix (See Q22) provides
a full summary of possible responses regarding patient-
reported treatment regimen changes.

Patients’ willingness to try other options

Several questions in the STATE survey were designed to
assess patients’ willingness to try other therapeutic options
(see Supplemental Appendix 2 for item-level data for the
verbatim questions and full response options; Q27, Q27,
Q28, Q32, and Q33). Of respondents who stopped statin
therapy, nearly half were not taking anything to manage
their cholesterol, and 1 in 5 discontinued therapy without
informing their provider (Fig. 5). At least half of the re-
spondents who reported that they were not at treatment
goal were willing to try other options, such as a different
statin or a nonstatin prescription medication to help control
their cholesterol.

Discussion

The STATE survey represents a comprehensive effort to
use the patient’s voice to develop a content-relevant statin
Table 2 Symptom severity: Percentage of patients who rated their

Symptom items
Stopped statin
(N 5 332)

Severe or very severe, n (%)
Muscle aches 88 (26.5)
Muscle cramps 88 (26.5)
Muscle pain 88 (26.5)
Muscle stiffness 60 (18.1)
Muscle weakness 61 (18.4)
Joint or bone pain 58 (17.5)
Memory problems 24 (7.2)
Tiring easily 67 (20.2)
aP values from chi-square tests.
experience survey. This survey aimed to describe and assess
patients’ experiences with statin-associated side effects and
the resulting impacts on various aspects of daily life.
Compared with prior studies that focused primarily on
muscle-related symptoms, such as the USAGE survey
and the Statin-Associated Muscle Symptom Clinical
Index,9,11,14,19 the STATE survey is more comprehensive
because it was developed specifically to incorporate a
wide range of cognitive assessments and behavioral
markers in 6 domains across a wide breadth of topics
beyond muscle symptoms. One other survey study included
a semicomprehensive assessment of patient-reported statin
responses, which included quality-of-life measures in addi-
tion to muscle-related adverse statin experiences.20 Similar
to the STATE survey, Cham et al20 concluded that statin-
associated muscle symptoms have significant functional
and quality-of-life implications; however, the study sample
in that case series was passively selected and was consider-
ably smaller (N 5 354) than the 1500 respondents who met
the inclusion criteria for the STATE survey. Furthermore,
the authors did not attempt to identify patients who might
be at risk for discontinuing statin therapy, which was an
objective unique to the STATE survey.

Although all STATE survey respondents reported at least
1 statin-associated symptom within the past 6 months, a
recall duration that was selected to minimize bias for self-
symptoms on statin therapy as either ‘‘severe’’ or ‘‘very severe’’

Currently taking statin
(N 5 1168) P valuea

185 (15.8) ,.0001
226 (19.3) .005
185 (15.8) ,.0001
130 (11.1) .001
137 (11.7) .002
141 (12.1) .011
66 (5.7) .285
197 (16.9) .162



Table 3 Impact severity: Percentage of patients who reported that their symptoms on statin therapy caused a ‘‘good deal of difficulty’’
or ‘‘great deal of difficulty’’ in everyday life

Impact items
Stopped statin
(N 5 332)

Currently taking statin
(N 5 1168) P valuea

Good or great deal of difficulty, n (%)
Needing to rest more 105 (31.6) 301 (25.8) .034
Reduced ability to be physically active or exercise 147 (44.3) 402 (34.4) .001
Reduced productivity or performance 137 (41.3) 335 (28.7) ,.0001
Trouble getting good-quality sleep 153 (46.1) 433 (37.1) .003
Limited social activities 94 (28.3) 227 (19.4) .001
Increased need to interact with your doctor 94 (28.3) 240 (20.5) .003
aP values from chi-square tests.
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reported data, 20.5% of those who took a statin in the past 2
years experienced statin-associated symptoms. Overall, our
findings are within the range of rates reported for observa-
tional studies in the literature and consistent with the
PRedIction of Muscular Risk in Observational Conditions
survey.15,21 Moreover, prevalence of statin-related symp-
toms might be underestimated in the commercial panel
because the sample population was younger than the U.S.
census population (18% vs 30% $ 55 years in the commer-
cial panel vs U.S. census, respectively) and included more
women (70% vs 51% in the commercial panel vs U.S.
census, respectively).

In the Patient and Provider Assessment of Lipid Man-
agement registry, fear of side effects and perceived side
effects were the most common patient-reported reasons for
declining to take a statin or discontinuing statin therapy.22

Results of the STATE survey suggest that some patients
are motivated to stay on statin therapy even after experi-
encing symptoms because they want to avoid a heart attack
or stroke and they want to lower their cholesterol. For other
patients, the side effects of statins are too bothersome, too
intolerable, or interfere too much with daily life, and
Figure 3 Symptom severity (A) and imp
therefore, they discontinue therapy. We observed that
22% of our sample had recently discontinued statin therapy,
which is higher than the statin discontinuation rate of
approximately 10% reported in other observational studies,
including the USAGE survey.9–12 The Symptom Severity
and Impact Severity PROs in the STATE survey were de-
signed to capture the most relevant statin-related symptoms
and impacts on daily life, and these severity measures have
the potential to differentiate those likely to continue therapy
despite symptoms from those at risk for discontinuation of
therapy. On both the symptom and impact severity scales, a
difference of approximately 2 points in the mean summary
score between respondents continuing and discontinuing
statin therapy was statistically significant. Furthermore,
among patients who stopped statin therapy, the mean score
for the impact severity scale was higher than that for the
symptom severity scale. This finding emphasizes the
importance of issues other than muscle symptoms alone
and the overall impact that statin-related symptoms can
have on patients’ quality of life.

Because studies have shown that the risk of cardiovascu-
lar events increases with statin nonpersistence or
act severity (B) scores by statin use.



Figure 4 Changes to statin regimen because of side effects or abnormal laboratory results by statin use. ‘‘Total with any regimen
changes’’ includes respondents who endorsed either ‘‘My dose has been lowered’’ and/or ‘‘I’ve switched to a different statin,’’ in addition
to any of the other possible response options for the question.
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underutilization,23–25 it is important for clinicians to reliably
identify patients whomight be at risk for stopping their statin
therapy. Data from the STATE survey indicate that many pa-
tients who experience statin-related side effects can stay on
their treatment when their regimens are modified. Once a pa-
tient reports statin-related symptoms, it is essential for pro-
viders to work with the patient to minimize the risk of
discontinuing therapy and adjust their regimens accordingly.
In 1 real-world clinical practice study, 92% of patients could
tolerate a second statin after discontinuing their initial
statin.10 In the Patient and Provider Assessment of Lipid
Management registry, 59.7% of patients who previously dis-
continued statin therapy were willing to retry a statin.22 In
addition, Hovingh et al12 reported that although 71% of
statin-treated patients in the United States develop poten-
tially statin-associated muscle symptoms, only 6% were
considered statin-intolerant after modifications such as
reducing the dose, temporary discontinuation and rechal-
lenge, or trying at least 2 statins.12 Most physicians
surveyed reported that approximately half of their statin-
intolerant patients continued to receive low-dose statins,
usually in combination with other lipid-lowering therapies;
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Figure 5 Willingness to try
38% were treated with other, nonstatin therapies; and 11%
received no subsequent lipid-lowering therapy.12 For pa-
tients who cannot tolerate recommended doses of statin ther-
apy and for very high-risk patients who are not meeting
LDL-C goals, physicians should also consider nonstatin
therapies such as cholesterol absorption inhibitors and pro-
protein convertase subtilisin/kexin type 9 inhibitors, which
have been proven to reduce cardiovascular events in addition
to maximally tolerated statin therapy.1,26–28

To our knowledge, the STATE survey represents the first
attempt to develop a statin survey based on a comprehen-
sive set of patient experiences and behavioral markers.
Strengths of the survey include that it was developed using
the patient’s voice and that it was rigorously validated;
information collected during the cognitive interviews was
validated in a pilot study, and items were then revised
before being fielded for quantitative assessment in a large
commercial sample. In addition, the quantitative study was
recently conducted in 2018 to reflect current clinical
practice patterns and included many patients with comor-
bidities that put them at risk for cardiovascular disease.
Limitations include possible selection bias in the panel-
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based market research sample. Generalizability to the
broader population of statin users in the United States
and racial and ethnic minorities may be limited, in part
because the commercial sample was mostly white/non-
Hispanic and included more women than men.

Future research to leverage the full scope of data
collected in the STATE survey could include additional
subgroup analyses to further characterize statin symptom
and impact severity in high-risk patients with ASCVD and/
or those who had tried 1 vs $ 2 statins. In addition, the
STATE survey could provide a foundation for the develop-
ment of a patient-reported survey tool for use in clinical
practice. Such a tool could potentially be used to identify
patients whose clinical and demographic characteristics are
similar those who discontinued statin treatment in the
STATE survey. Clinicians could then initiate benefit-risk
discussions with patients who may be having difficulty with
their current statin regimen and proactively take action to
modify the dose, try a different statin, or initiate other
treatment options to improve treatment adherence and
promote a positive impact on patient outcomes.
Conclusions

The STATE survey represents a comprehensive effort to
develop a statin survey based on the patient’s voice, which
also assesses the impact of statins on daily life. The STATE
survey highlights the importance of patients’ adverse
experiences with statins and how symptom and impact
scores can affect their decision to continue or discontinue
statin therapy. These data provide a foundation to increase
providers’ awareness of statin tolerability from the patient’s
perspective and encourage risk-benefit discussions, with the
ultimate goal of keeping patients on effective lipid-
lowering therapies to prevent cardiovascular events and
improve patient outcomes.
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