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Abstract
Context: Nonadherence to statin therapy is associated with poor cardiovascular outcomes.
Objective: We explored factors and perceptions that contribute to statin therapy nonadherence.
Design: We conducted a qualitative study that was based on three patient focus groups using a structured discussion guide to explore factors related to statin therapy nonadherence, information sources, perceptions of statins and
cardiovascular risks factors, and suggestions for improving adherence.
Participants: We enrolled 18 adult patients of an integrated delivery system who had been newly prescribed
a statin between November 2006 and August 2007, with a subsequent one- to six-month gap in drug supply as
documented by automated pharmacy data.
Measures: We performed content analysis of verbatim focus-group transcripts to assess themes within each domain.
Results: Study participants identified many factors that contributed to their statin therapy nonadherence, including concerns or experiences with adverse effects, uncertainty about the benefits or importance of statins for their
overall health, and lack of convenience. Concerns about the adverse effects of statins were a dominant theme.
Although most participants believed that having a high cholesterol level is unsafe, many were unsure about their
personal need for statins if they were making other lifestyle changes or had only borderline high cholesterol levels.
Participants suggested that systematic follow-up, as well as greater information about the risks and benefits of statins
and the merits of alternative approaches for lowering cholesterol, could have improved their adherence to therapy.
Conclusions: Many patients reduced statin use because of concerns about adverse effects and desire for more
information about statins. Effective interventions that address patients’ underlying concerns and perceptions are
needed to improve statin therapy adherence.

Introduction
Hydroxymethylglutaryl–coenzyme A reductase inhibitors (statins) are the most commonly prescribed
medications for decreasing lipid levels. In 2005, 29.7
million individuals in the US were prescribed statin
therapy.1 There is considerable trial evidence that statins
are effective medication therapy for reducing cardiac
and cerebrovascular morbidity and mortality.2–5 Studies also suggest, however, that patients’ adherence to
statin therapy is suboptimal and that persistence among
those newly prescribed statins is poor.6–9 For example,

one study found that 40% of elderly patients lacked
adequate statin supply three months after receiving
a prescription, and 60% lacked adequate supply after
one year.7 Poor adherence to statin therapy is associated with adverse health outcomes, including higher
hospitalization rates and increased nonpharmacy medical costs.10–14
Earlier studies have identified patient characteristics
associated with statin therapy nonadherence, such as
younger age, female sex, fewer comorbidities, and
greater out-of-pocket costs.8,13,15–17 Few studies, howev-
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er, have examined underlying patient perceptions or attitudes that contribute to differential therapy adherence
levels. A survey study reported in 2007 suggested that
patients who were concerned about the adverse effects
of statins or uncertain about the potential benefits were
more likely to discontinue statin use.18 Gaining a better
understanding of the range of underlying motivations
for discontinuing therapy is critical for designing effective interventions. Identifying the types and sources of
information patients use to learn about statins and their
perceptions of cardiovascular risk factors could also
improve clinician–patient communication about statins.
We conducted focus groups with patients of an integrated delivery system to examine these factors and
to elicit suggestions for what could improve patients’
adherence to statin therapy. We focused on adult patients who had a gap of one month or longer in drug
supply within the first six months of receiving a new
statin prescription.

Methods
Setting
Kaiser Permanente Northern California (KPNC) is an
integrated delivery system that provides comprehensive
care, including inpatient, outpatient, and pharmacy
services, to more than three million members. KPNC
guidelines for adult cholesterol management recommend medication therapy for patients with low-density
lipoprotein cholesterol levels >130 mg/dL, without
established coronary artery disease (CAD). Medication
treatment for dyslipidemia is also recommended for all
patients with CAD or CAD risk equivalents, including
cerebrovascular disease, peripheral arterial disease,
abdominal aortic aneurysm, diabetes mellitus (age 40
years or older), and chronic kidney disease (stages 4
and 5). Simvastatin is recommended as first-line drug
therapy and is available at the generic drug copayment level. The guidelines are available to all KPNC
physicians and serve as recommendations but not
requirements for clinical practice. Before the approval
of generic simvastatin in June 2006, lovastatin was the
preferred statin in the KPNC formulary; patients had
generally low copayments for generic drugs ($0–$35
for a 100-day supply).
Study Population
We conducted focus groups with KPNC patients
who received a new statin prescription and had a
subsequent gap in drug supply. The target population
included patients who received an index statin prescription between November 1, 2006, and August 15,
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2007, with no statin dispensed during the preceding
24 months and drug supply gap of one to six months
after the index prescription and the date of selection
for the study population (August 15, 2007), allowing
for carryover of remaining drug supply from month to
month. All study participants were 18 years or older,
with continuous membership and pharmacy benefits for
24 months before the index prescription and through
the selection date (n = 7700).
Recruitment and Focus-Group Protocol
We contacted the clinicians of 1500 randomly selected patients from the target population for approval
to phone their patients to invite participation. We
confirmed that patients had not been taking statins as
prescribed during the recruitment phone call. Patients
could elect to participate in one of three focus groups
that were conducted in two different locations, and they
received a $50 gift card for participation. Recruitment
for each group ended after 12 patients per group agreed
to participate; this decision was based on our goal of
including approximately 6 to 10 patients per focus
group and estimated no-show rates that were based
on the moderator’s previous experience with the KPNC
membership. The protocol and informed-consent forms
for participants were approved by the Kaiser Foundation Research Institute’s institutional review board.
All focus groups were conducted by a professional
moderator in English, using a detailed discussion
guide developed by the research team. We examined
four main areas: 1) patients’ experiences with statins,
including how they took or take them and reasons for
not taking them as prescribed; 2) information patients
received about statins from their physician, pharmacists,
or other sources; 3) patients’ perceptions about statins,
including the potential benefits and risks of statins; and
4) suggestions for what could have helped them take
their statins and improved their adherence to therapy.
Each group was asked the same set of open-ended
questions, and each focus-group session lasted two
hours. Participants gave opinions on a voluntary basis,
but all were asked to state why they stopped taking
statins. The moderator also used probes included in the
discussion guide to ask specific questions as needed,
particularly about potential barriers to therapy adherence.

… underlying
patient
perceptions
or attitudes
contribute to
differential
therapy
adherence
levels.

Content Analysis
The focus groups were audiotaped, and their discussions were transcribed verbatim. The study team identified major themes, and two researchers independently
coded relevant passages into one or more of the themes;
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new themes were added if appropriate. The rate of
agreement between the two coders was 91%; cases of
disagreement were discussed by a larger group and
resolved by consensus.

Results
The majority of eligible study participants were
prescribed lovastatin and had copayments of ≤$15 for
generic and ≤$35 for brand-name medications (Table
1). The focus groups were conducted with a total of 18
participants with a mean age of 61 years; 14 participants
were prescribed lovastatin and four were prescribed
simvastatin. Seven participants were members of the
health system’s hypertension registry, and three were
members of the diabetes registry.
Statin Use
Patterns of statin therapy nonadherence varied across
the focus-group participants: four patients did not take
any statins after receiving the initial prescription; five
took the statin for less than two weeks; six took their
initially prescribed statin for a longer period of time
(eg, more than two weeks) before stopping use; two
participants took statins intermittently or at a lower dose
Table 1. Target study population characteristics
Characteristic
Percentage
Age (years)
<35
2.9
35–44
12.3
45–54
26.4
55–64
27.3
65+
31.0
Sex
Women
49.4
Men
50.6
Generic name of statin on index prescription
Lovastatin
69.8
Simvastatin
28.1
Atorvastatin calcium
1.5
Pravastatin sodium
0.6
Rosuvastatin calcium
0.1
Fluvastatin
0.0
Copayment
Generic, $0–$7; brand, $0–$20
30.3
Generic, $10–$15; brand $10–$35
51.3
Generic, $30–$35; brand $60–$120
14.8
Other
3.6
Note: All study participants were dispensed a new statin prescription
between November 2006 and August 2007 (n = 7700). Age was
calculated as of August 15, 2007, and copayment amounts are for a
100-day supply as of January 2007. Information was abstracted from
automated pharmacy databases.
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than prescribed; and one participant did not provide
this information. Seven participants reported that they
told their physicians about the change in their statin use.
Reasons for Therapy Nonadherence
The participants identified a total of 15 reasons they
did not take statins as prescribed (Table 2), which fall
into four major categories: 1) concerns or experiences
with adverse effects, 2) uncertainty about the benefits
or importance of statins, 3) lack of convenience, and
4) other (being too ill to take statins; wanting to drink
grapefruit juice, which they were instructed to avoid
because it inhibits the metabolism of statins; and
preferring to take a brand-name statin instead of the
prescribed generic statin).
Concerns About Adverse Effects—Many participants
expressed concerns about potential long-term effects
of statins, including specific concerns such as liver and
kidney damage and depletion of coenzyme (co) Q10. In
each of the focus groups, the participants talked extensively about the potential adverse effects of statins, and
for many, these concerns were the primary reason they
stopped taking statins. For example, one respondent
expressed her specific concerns, whereas another noted
his general fears about statins:
“If you could get a cholesterol drug that didn’t
degrade the muscles and didn’t endanger my kidneys
or my liver, I think I would take it in a second.”
“I didn’t really like taking [lovastatin] because I
had heard some negative things about it before. It was
hard on your system in some ways. … It wasn’t good
to take a lot of it for a long time. I can’t remember
specifics; I just heard that it was kind of a powerful
thing and better not to take it if you can avoid it.”
In conjunction with their concerns about the adverse
effects of statins, some patients expressed a preference
for controlling their cholesterol via lifestyle changes,
such as exercise and diet, or alternative therapies,
including herbal remedies:
“The pamphlet they gave me with the medication
gave me all of the after effects, and I didn’t like those
effects. One of them was [that] once I start taking
[statins], I have to continue them … so I did not take
it. I went on the oatmeal diet four to five days a week.
I’m still on it.”
A number of patients noted that they would like their
physicians to discuss these options with them before
prescribing statins:
“I wanted options: A and B. Healthier options like
work out, lose weight—those types of things—instead
of just heading off to drugs.”
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Table 2. Patient-identified reasons for
nonadherence to statin therapy
Concerns or experiences with adverse effects
Faced immediate problems with adverse effects
(eg, nausea)
Concerned about long-term adverse effects
Dislike taking medications in general because
of concerns about risks
Preferred to use alternative methods (eg, lifestyle
changes, herbal remedies)
Concerned about long-term use (ie, did not want
to take the statin for rest of their life)
Uncertainty about the benefits or importance of statins
Believed statins to be unnecessary for their health
Uncertain whether statin should be continued,
because of lack of clinician follow-up
Distrusted physician’s instructions
Lack of convenience
Inconvenient to get laboratory testing done
Inconvenient to take the medication
Did not want to wait at the pharmacy for a
prescription to be filled
Forgot to take medication
Other
Wanted to drink grapefruit juice, which they
were instructed to avoid
Too ill to take statins
Preferred to take a brand-name statin instead
of the generic statin prescribed
Note: list is based on content analysis of focus-group transcripts.

In addition, a number of participants noted that they
dislike taking medications in general. For example,
one said:
“It’s not just statins. I hate taking any drugs. You
hear this stuff on the TV and the radio, and they pull
it off the shelf, and you say, ‘Gee, am I killing myself?’”
Fewer than half of the participants noted that they
stopped taking statins because of immediate adverse or
side effects, including nausea, muscle pain, and allergic
reactions. About half of these participants reported that
they discussed these problems with their physicians,
and many eventually resumed statin therapy. Notably,
among participants who reported other primary barriers
to therapy adherence (eg, concerns about long-term
adverse effects, uncertainty about benefits of statins,
inconvenience), none reported resuming statin therapy
after their initial discontinuation. In addition, a number
of participants who faced immediate problems with
adverse or side effects decided to stop taking statins
on their own, as this patient did:
“[Statins] made my heart race. I was suddenly
agitated. I tried taking [them] at bedtime, and then I
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tried taking them in the morning instead of bedtime
for the second week. I didn’t feel right taking them. I
said, ‘I can do this on my own. I can lower my own
cholesterol.’”
Uncertainty About Importance and Benefits of
Statins—Some participants did not take statins as prescribed because they were unsure about the importance
of statins for their health. Uncertainty about the need
for statins was related to a number of factors, including
the absence of obvious symptoms and lack of follow-up
by their physicians.
“You have high cholesterol, but that doesn’t really
manifest itself into anything tangible. You don’t have
severe headaches or your vision isn’t necessarily
blurred. There isn’t anything really that makes you
stop and say, ‘Hey, I have to take my medication;
this is serious.’”
“I had no side effects. I took it as prescribed, and
I was never asked to come back to do a cholesterol
check, so I never went back. … I didn’t get anything
saying I needed to come back or I needed to follow-up
or I needed to continue taking that drug.”
Lack of Convenience—A few participants noted
that it was inconvenient to take the drug or obtain
follow-up laboratory testing; however, this reason was
uncommon. One respondent noted: “Initially I was
prescribed to cut the tablet in half, and for some reason
that just became so inconvenient, I would just put it off
and just never took it.” In this insured population, no
participants cited out-of-pocket drug costs as a barrier.
Sources of Information
Participants were asked to describe the kinds of information they received from their physician, pharmacist,
or other sources. The majority of participants noted that
they did not receive detailed information about statins
from their physicians. One said:
“[The physician] just said, ‘I’m going to prescribe
it. Go get the medication.’ He didn’t give me much
details about it.”
The majority of patients noted that they were told
by their physician that statins were prescribed to lower
cholesterol levels but that they were not given information on the possible side effects, risks, or benefits
of statins. Participants also described the information
they received from pharmacists as limited and mainly
focused on basic information about administration:
“I don’t remember anything about lovastatin that
[the pharmacist] told me except just to take it once a
day with food. Don’t take grapefruit, maybe.”
In addition, a number of participants commented that
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the pharmacy handout containing information on their
prescribed statin raised concerns for them:
“If you read those sheets they give you, you
wouldn’t take anything. It’s scary.”
Most participants noted that they received or
sought information on statins from sources other
than their physician or pharmacist. The most common sources were the experiences of family and
friends, and lay sources, including the Internet and
television programs. A number of participants sought
information on alternative remedies for high cholesterol levels, including herbal treatments and dietary
changes. Many participants also noted that they
learned information on the risks of taking statins, but
not information on the potential benefits of statins,
from these sources.
“I read these herbal catalogs. … In one of them,
it said that taking statins cut down the amount of
co-Q10 in your body. … co-Q10 is very important because the doctor said you should take supplements.
This doctor on Channel 9 … said you should take
supplemental co-Q10 when you get older.”
“I went on the Internet, and it turns out statin
drugs scatter the Q10 away from your kidneys, and
there’s a lot of information out there that Q10 is one
of the best things you can do for your kidneys, and
that’s one of the reasons I decided to try exercise.”

Table 3. Patients’ suggestions for how to
improve patient adherence to statin therapy
Provide additional or more detailed information
about statins
Allow more time with the clinician to discuss
the medication
Provide more information about the reason statins
were prescribed and about the benefits and risks
of statins
Provide written information about statins to describe
risks, side effects, and medication administration
Provide classes to describe risks, side effects, and
medication administration
Advise about possible drug interactions
Inform about or try alternative approaches first
Inform about the risks of drinking grapefruit juice
while taking statins
Improve follow-up after initial prescription
Provide follow-up reminders (eg, mailing)
Provide follow-up by clinician
Improve convenience
Mail statins to patients
Note: list is based on content analysis of focus-group transcripts.
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Perceptions of Statins
and High Cholesterol Levels
We asked participants about their perceptions about
statins and high cholesterol levels. When asked by the
focus-group moderator, the majority said that they
felt that it is unsafe to have high cholesterol levels
(eg, “high cholesterol means diabetes, stroke, heart
attack—all the really bad stuff”) and believed that
statins were effective at lowering cholesterol. However, a number also questioned their personal need
for statins and appeared to have limited awareness of
other cardiovascular risk factors. For example, some
participants were unsure if they needed statins if their
cholesterol was only borderline high:
“[Statins] seem to help some people that have really
bad cholesterol. I think of mine as not that high. I’m
suspicious that that’s the best way to fix the problem.”
Participants’ views on whether other risk factors, such
as family history of heart disease, were important reasons to take statins were mixed. Some stated that these
factors did not affect their perceived need for statins:
“No doctor said to me that it was that important.
They didn’t make it seem important. So … do I really
need [statins]?”
Other patients noted that these factors concerned
them, but many also felt that the potential risks of taking statins outweighed the potential benefits.
Suggestions for Improving
Therapy Adherence
Participants were also asked what might have helped
them take their statins as prescribed (Table 3). The
participants’ suggestions were closely related to their
reasons for not adhering to statins, and many centered
on the need for more information about statins or high
cholesterol levels. One participant noted:
“Sometimes doctors say, ‘This is what you have to
do.’ … Tell me why. Tell me what’s going to be good
for me, what the possible side effects are.”
Although most participants preferred to have more
time to discuss statins with their physician or suggested discussions with other health care professionals
(eg, nurse practitioners), a few noted that providing
additional information in written format might have
also helped them understand the need for statins or
helped them remember what was discussed during
the appointment.
Others suggested that more systematic follow-up
by clinicians or reminder systems might have helped
them adhere to statin therapy. One participant compared the lack of follow-up regarding her statin pre-
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scription with the systematic reminders she receives
for other preventive care:
“If it’s important, I think it would be nice if there
was a follow-up system. I get a card that tells me it’s
time for my [Papanicolaou] test. I get a card that tells
me it’s time for my mammogram. It might not be a
bad idea … [if] the doctor follows up in a certain
amount of time, or sends you a preprinted card that
says, ‘Contact me if you have any questions.’ It would
trigger your memory and make you think about it.”

Discussion
We conducted focus groups to validate existing hypotheses and identify additional reasons for nonadherence to new statin therapy. Patients identified a wide
range of factors that contributed to their discontinuation
of statins; the majority cited concerns about the risks
of taking statins and uncertainty about the benefits or
importance of statins as primary reasons for stopping.
Patients expressed a strong desire for more information
about statins, to better understand the risks and benefits
of the medication, and also suggested that systematic
follow-up after receiving the prescription could have
improved their therapy adherence.
Most patients believed that statins effectively reduce
cholesterol levels and that having a high cholesterol
level is unsafe; however, many also questioned their
personal need for statins. A number of participants felt
that their cholesterol levels were close enough to target
thresholds that statins might not be of much benefit
to them. In addition, many patients had unfavorable
perceptions of the safety profile of statins and noted
that concerns about potential long-term harms were a
primary factor in their decision to discontinue therapy.
Although some patients cited specific concerns, such as
liver and kidney damage, many also expressed general
fears about taking statins and other medications. Of
concern, most participants did not discuss these fears
with their physician or a pharmacist. These findings
agree with those of other studies that have examined
underlying perceptions that contribute to poor statin
therapy adherence,18,19 as well as other chronic drug
therapies,20–22 and further highlight an important need
to identify effective and efficient ways of providing
patients with more information about statins.
Dissatisfaction with the amount of information received about statins from physicians and pharmacists
was a dominant theme in the focus groups. A recent
study found that some physicians hesitate to discuss
potential side effects with their patients because they
worry about contributing to patient fears and therapy
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nonadherence.23 The patients in our focus groups, however, sought this information from alternate sources,
such as the Internet and television. The information
gathered from these sources might not be clinically
reputable and appeared to focus on the risks of statins
rather than the benefits of statins or of lowering cholesterol levels. Stressing the benefits of statin therapy
at time of prescribing, as well as discussing potential
adverse or side effects, the likelihood of experiencing
them, and their seriousness, may improve how patients
filter information they receive from other sources. In
patients with more moderate cholesterol levels but
with other risk factors for cardiovascular disease, such
as diabetes mellitus, it may be particularly valuable to
explain in detail why the statin is being prescribed.
Because the time available to discuss statins with
patients may be limited, providing clinically accurate
and easily accessible written information online, as
handouts, or in health education classes may also present important counterpoints to other sources patients
might consult. Work is needed to determine the most
effective ways of delivering this information. Patients
also suggested that receiving simple postcard or telephone reminders after they began statin therapy would
reinforce the importance of therapy and improve their
adherence to it.
This was a qualitative study with a small sample size.
Although we identified a wide range of patient-reported
reasons for therapy nonadherence and found similar
themes repeated throughout each focus group, there
might have been unidentified barriers. Patients might
have had incomplete or inaccurate recall of their experiences with statins or the information they received.
In addition, patients who were not able to participate
in the focus groups (because of, for example, illness,
cognitive impairment, or language barriers) likely face
additional barriers to adherence.7,22,24 We did not assess
the clinical appropriateness of the statin prescription for
each participant, nor did we collect information about
why patients were prescribed statins. This study was
conducted within a single integrated delivery system,
and all study participants had a pharmacy benefit with
modest copayments. No participants cited costs as a
concern, and the impact of costs on statin therapy
adherence is likely to be greater in other settings or
for patients prescribed brand-name statins.12,13 With the
approval of the generic statin simvastatin in 2006, however, cost barriers to statin use are likely to decrease.
In addition, concerns such as the inconvenience of
filling a prescription or obtaining laboratory work may
be greater in nonintegrated settings.

… the majority
of patients
cited concerns
about the
risks. Patients
suggested
systematic
follow-up after
receiving the
prescription …
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Conclusion
Patients identified a wide range of reasons for stopping their statin therapy, and most emphasized concerns about adverse effects or uncertainty about the
benefits of statins. They expressed a desire for more
information about the benefits and risks of statins and
believed that such information might have helped them
take their statins as prescribed. These factors should
be systematically assessed in a larger population to
identify the most effective strategies for improving statin
therapy adherence. v
Disclosure Statement
Pfizer, Inc provided financial support to Kaiser Permanente
for this study. However, Pfizer, Inc, exercised no control over the
Kaiser Permanente researchers who designed and conducted
the study, performed the analysis, and prepared the manuscript.
There are no other relevant financial disclosures.
Acknowledgment
Katharine O’Moore-Klopf, ELS, of KOK Edit provided editorial
assistance.
References
1. Stagnitti MN. Trends in statin utilization and expenditures for the U.S. civilian noninstitutionalized population,
2000 and 2005. Statistical brief 205 [monograph on the
Internet]. Rockville, MD: Agency for Healthcare Research
and Quality; 2008 May [cited 2008 Aug 1]. Available from:
www.meps.ahrq.gov/mepsweb/data_files/publications/st205/
stat205.pdf.
2. Thavendiranathan P, Bagai A, Brookhart MA, Choudhry NK.
Primary prevention of cardiovascular diseases with statin
therapy: a meta-analysis of randomized controlled trials.
Arch Intern Med 2006 Nov 27;166(21):2307–13.
3. Mehta JL, Bursac Z, Hauer-Jensen M, Fort C, Fink LM. Comparison of mortality rates in statin users versus nonstatin
users in a United States veteran population. Am J Cardiol
2006 Oct 1;98(7):923–8.
4. Go AS, Lee WY, Yang J, Lo JC, Gurwitz JH. Statin therapy
and risks for death and hospitalization in chronic heart
failure. JAMA 2006 Nov 1;296(17):2105–11.
5. Baigent C, Keech A, Kearney PM, et al; Cholesterol Treatment Trialists’ (CTT) Collaborators. Efficacy and safety of
cholesterol-lowering treatment: prospective meta-analysis
of data from 90,056 participants in 14 randomised trials of
statins. Lancet 2005 Oct 8;366(9493):1267–78. Erratum in:
Lancet 2008 Jun21;37(9630):2084; Lancet 2005 Oct 1521;366(9494):1358.
6. Huser MA, Evans TS, Berger V. Medication adherence trends
with statins. Adv Ther 2005 Mar–Apr;22(2):163–71.
7. Benner JS, Glynn RJ, Mogun H, Neumann PJ, Weinstein MC,
Avorn J. Long-term persistence in use of statin therapy in
elderly patients. JAMA 2002 Jul 24–31;288(4):455–61.
8. Avorn J, Monette J, Lacour A, et al. Persistence of use of
lipid-lowering medications: a cross-national study. JAMA
1998 May 13;279(18):1458–62.

10

9. Ellis JJ, Erickson SR, Stevenson JG, Bernstein SJ, Stiles RA,
Fendrick AM. Suboptimal statin adherence and discontinuation in primary and secondary prevention populations. J
Gen Intern Med 2004 Jun;19(6):638–45.
10. Wei L, MacDonald TM, Watson AD, Murphy MJ. Effectiveness of two statin prescribing strategies with respect to adherence and cardiovascular outcomes: observational study.
Pharmacoepidemiol Drug Saf 2007 Apr;16(4):385–92.
11. Ho PM, Magid DJ, Shetterly SM, et al. Medication nonadherence is associated with a broad range of adverse outcomes in patients with coronary artery disease. Am Heart J
2008 Apr;155(4):772–9.
12. Gibson TB, Mark TL, McGuigan KA, Axelsen K, Wang S. The
effects of prescription drug copayments on statin adherence. Am J Manag Care 2006 Sep;12(9):509–17.
13. Gibson TB, Mark TL, Axelsen K, Baser O, Rublee DA, McGuigan KA. Impact of statin copayments on adherence and
medical care utilization and expenditures. Am J Manag Care
2006 Dec;12 Spec no.:SP11–9.
14. Blackburn DF, Dobson RT, Blackburn JL, Wilson TW. Cardiovascular morbidity associated with nonadherence to statin
therapy. Pharmacotherapy 2005 Aug;25(8):1035–43.
15. Cheng CW, Woo KS, Chan JC, Tomlinson B, You JH. Assessing adherence to statin therapy using patient report, pill
count, and an electronic monitoring device. Am J Health
Syst Pharm 2005 Feb 15;62(4):411–5.
16. Caspard H, Chan AK, Walker AM. Compliance with a statin
treatment in a usual-care setting: retrospective database
analysis over 3 years after treatment initiation in health
maintenance organization enrollees with dyslipidemia. Clin
Ther 2005 Oct;27(10):1639–46.
17. Hsu J, Price M, Huang J, et al. Unintended consequences
of caps on Medicare drug benefits. N Engl J Med 2006 Jun
1;354(22):2349–59.
18. McGinnis B, Olson KL, Magid D, et al. Factors related to
adherence to statin therapy. Ann Pharmacother 2007
Nov;41(11):1805–11.
19. Mann DM, Allegrante JP, Natarajan S, Halm EA, Charlson M.
Predictors of adherence to statins for primary prevention.
Cardiovasc Drugs Ther 2007 Aug;21(4):311–6.
20. Mann DM, Ponieman D, Leventhal H, Halm EA. Predictors of
adherence to diabetes medications: the role of disease and
medication beliefs. J Behav Med 2009 Jun;32(3):278–84.
21. Ponieman D, Wisnivesky JP, Leventhal H, Musumeci-Szabó
TJ, Halm EA. Impact of positive and negative beliefs
about inhaled corticosteroids on adherence in inner-city
asthmatic patients. Ann Allergy Asthma Immunol 2009
Jul;103(1):38–42.
22. Osterberg L, Blaschke T. Adherence to medication. N Engl J
Med 2005 Aug 4;353(5):487–97.
23. Tarn DM, Paterniti DA, Williams BR, Cipri CS, Wenger
NS. Which providers should communicate which critical
information about a new medication? Patient, pharmacist, and physician perspectives. J Am Geriatr Soc 2009
Mar;57(3):462–9.
�24. Stilley CS, Sereika S, Muldoon MF, Ryan CM, Dunbar-Jacob
J. Psychological and cognitive function: predictors of adherence with cholesterol lowering treatment. Ann Behav Med
2004 Apr;27(2):117–24.�

The Permanente Journal/ Spring 2010/ Volume 14 No. 1

