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Purpose of review

Current guidelines for cholesterol treatment emphasize the importance of engaging patients in a risk–
benefit discussion prior to initiating statin therapy.

Recent findings

Although current risk prediction algorithms are well defined, there is less data on how to communicate with
patients about cardiovascular disease risk, benefits of treatment, and possible adverse effects.

Summary

We propose a four-part model for effective shared decision-making: 1) Assessing patient priorities,
perceived risk, and prior experience with cardiovascular risk reduction; 2) Arriving at a recommendation
for therapy based on the patient’s risk of disease, guideline recommendations, new clinical trial data, and
patient preferences; 3) Communicating this recommendation along with risks, benefits, and alternatives to
therapy following best practices for discussing numeric risk; and 4) Arriving at a shared decision with the
patient with ongoing reassessment as risk factors and patient priorities change.
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INTRODUCTION

‘If it were not for the great variability among indi-
viduals medicine might as well be a science and not
an art.’ – Osler

For many years, the importance of shared
decision-making (SDM) has been recognized.
Multiple efforts have been undertaken to promote
increased patient engagement in medical decision-
making. SDM involves an understanding of patient
preferences, an informed discussion highlighting
therapeutic options including potential benefits
and risks, and a conversation between the patient
and the provider to reach a decision about a thera-
peutic course. Fundamentally, the cornerstone of
effective SDM is two-way communication between
the patient and healthcare provider. This presup-
poses three tenets: that providers have up-to-date
information about the best medical evidence, pro-
vide unbiased recommendations, and understand
the patient’s goals and concerns [1].

Current guidelines for cholesterol lowering high-
light the importanceof SDM incardiovascular disease
(CVD) prevention. The 2013 American College
of Cardiology and American Heart Association
rs Kluwer Health, Inc. All rights rese
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(ACC/AHA) cholesterol guidelines recommend that
clinicians and patients ‘engage in a discussion which
considers the potential for ASCVD [atherosclerotic
cardiovascular disease] risk reduction benefits and for
adverse effects, for drug-drug interactions, and
patient preferences for treatment’ [2]. But although
the guidelines were clear on potential statin benefit
groups, there was less clarity about how to conduct
this comprehensive discussion. A subsequent report
gave more detailedguidanceonthe clinician–patient
risk discussion [3

&

]. In this review, we will expand on
the clinician–patient risk discussion, focusing on
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KEY POINTS

� SDM should start with an assessment of patient
priorities and their own perceived risk of heart disease.

� Patients’ comprehension of numeric estimates of risks
and benefits is impacted by how that risk is presented
to them.

� Risk reduction in CVD prevention should cover multiple
risk factors and occur on an ongoing basis to
encourage adherence and adapt to patient changes.

Prevention

Cop
four key components of SDM for CVD prevention:
understanding patient priorities, formulating recom-
mendations for CVD risk reduction, communicating
risksand benefits, andarrivingata shareddecision for
risk reduction (Fig. 1).
UNDERSTANDING PATIENT PRIORITIES

Successful SDM depends on clinicians having a clear
understanding of patient goals and preferences.
Before making a therapeutic recommendation, pro-
viders need to understand patient preferences and
priorities. This includes knowledge of what patients
believe is their personal risk of CVD, the perceived
severity of this risk, the degree to which patients
think they can affect this risk, and potential
competing priorities.
Perceived cardiovascular disease risk

Evidence shows that patients are often unable to
accurately estimate their personal risk of CVD.
Assess
patient

priorities

� Patient perceived risk

re

Arrive at
shared

decision

� Severity and worry about CVD
� Self-efficacy/desire for
� autonomy
� Prior experience
� Cost factors
� Competing priorities

� Decision aids when
   available

� Patient as - maker
� Re-address at subsequent
   visits

� Monitor adherence/response

FIGURE 1. Shared decision-making for cardiovascular disease p
patient discussion around cardiovascular disease prevention.
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‘Optimistic bias,’ by which a person judges his or
her risk as lower than predicted, is common [4]. In
one Dutch cohort, nearly half of patients at high risk
for CVD estimated their risk to be qualitatively ‘low.’
On the other hand, nearly one-fifth of adults with
low risk thought their risk was high [5]. Recalibrat-
ing these misperceptions so that patients under-
stand that they are in fact at higher risk than they
previously suspected may help increase their motiv-
ation to engage in CVD risk reduction.

Meanwhile, large numbers of adults hold pessi-
mistic estimates of their CVD risks. In one study,
nearly half of patients overestimated their 10-year
risk of CVD by more than 20% [6]. Presenting these
adults with better estimations of their own CVD risk
might actually result in a decreased willingness to
engage in CVD risk reduction. This may, in part,
explain why interventions that utilize risk com-
munication and decision aids have not led to sus-
tained changes in CVD risk factor profiles, despite
improving patient accuracy of risk assessment [7–9].

How might risk communication help motivate
adults with ‘pessimistic bias’? Clinicians could focus
on potential benefits of CVD risk reduction therapy.
Focusing on this ‘positive framing’ (benefits over
risk) is often preferred [10]. Framing risk reduction as
a relative risk, rather than absolute risk, can also lead
to increased motivation for behavior change [11

&&

].
Perceived severity of cardiovascular disease
risk

Equally important as understanding a patient’s per-
ceived CVD risk is appreciating how much that risk
translates into worry about CVD, which is largely
� Risk factor burden and CVD risk
� Contraindications to therapy
� Guidelines and new clinical trial data
� Additional information for risk
      stratification

Determine
commendation

Communicate
risks and
benefits

� Patient risk of CVD
� Benefits of risk reduction

� Alternatives to therapy
� Risks of therapy

� Strategies to minimize risk

� Other risk factors

revention. The figure shows four components of the clinician–
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driven by the perceived severity of a heart attack or
stroke. Although these two concepts are often cor-
related, they are not inextricably linked, and are
often influenced by external factors. A patient
who lost a parent at a young age to a heart attack
may worry a great deal about developing heart dis-
ease despite being at low predicted risk. On the other
hand, a person who has had several close friends and
relatives experience uncomplicated myocardial
infarctions may have less overall ‘worry,’ even if
at high perceived risk, because of lack of perceived
severity of the event. This phenomenon has been
demonstrated in the oncology literature: how much
patients report worrying about breast cancer is more
highly correlated with their likelihood of under-
going screening mammography than their per-
ceived personal risk of developing breast cancer
[12]. Beyond affecting initiation of therapy, per-
ceived risk and severity of CVD likely impact
patients’ tolerance for side-effects, adherence, and
medication persistence.
Patient autonomy and perceived self-efficacy

Clinicians should also explore how empowered a
patient feels that he/she can affect CVD risk. Certain
risk factors, such as smoking and obesity, can be very
difficult to manage, and might affect a patient’s
perceived ability to affect other risk factors. A
patient’s prior experience in risk factor modification
should be explored. For example, for smoking, how
many times has a patient tried to quit? Or for
obesity, how many different ‘diets’ has the patient
undertaken?

Focusing on those risk factors patients feel
empowered to modify may help improve willing-
ness to engage in risk reduction strategies. Some
patients may also hold a more deterministic view,
noting that their risk is determined by factors
beyond their control. This may be particularly
relevant for patients with strong religious beliefs.
In such patients, other benefits of CVD prevention
efforts (i.e., greater quality of life), not just those
related to risk reduction, should be highlighted.

Part of the job of the clinician is to determine the
degree to which a patient wants autonomy in the
SDM process. Some patients may arrive without
preconceived ideas about prevention therapy and
desire in-depth communication. Other patients may
bring strong beliefs, opinions, and/or prior experi-
ences; although they may value the clinician’s
input, they may have already arrived at a decision
regarding certain therapies before a conversation
begins. At the other end of the spectrum, some
patients may bring a ‘whatever-the-doctor-recom-
mends’’ approach. Even in these cases, it is
0268-4705 Copyright � 2016 Wolters Kluwer Health, Inc. All rights rese
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important to explain why we, as clinicians, are
recommending a certain approach so that the
patient has a chance to evaluate whether the ration-
ale fits with his or her belief system.
Competing priorities

Patient preferences may preempt certain CVD pre-
vention strategies. For example, patients who are
averse to medications may be interested in lowering
CVD risk but not if it requires taking a pill every day.
In these patients, focusing on effective exercise and
dietary modifications for CVD risk reduction will be
more productive than a discussion of risks and
benefits of statins. Conversely, other patients may
be willing to take medication but not to alter their
lifestyle. Knowing this in advance can help the
provider frame the discussion toward therapies
the patient is likely to accept.

An important, but often overlooked, competing
priority is cost of therapy. This is particularly
important in the context of novel therapies for lipid
lowering such as the proprotein convertase subtili-
sin/kexin type 9 inhibitors or in patients who are
uninsured or underinsured, or have copays or
deductibles that make certain medications cost pro-
hibitive. Most patients want to discuss costs with
their providers, but research reveals that discussions
about costs are rare [13]. One barrier to this may be a
clinician’s lack of knowledge about out-of-pocket
costs. Patients should know in advance that altern-
atives are often available within a therapeutic class
that may be more cost-effective. Alternately, clini-
cian referral to patient assistance programs can help
offset the cost of medications. Patients should be
encouraged to talk with their pharmacy or insurance
company about the cost of medications and poten-
tial alternatives within the therapeutic class, and
then to discuss the results of such conversations
with the prescriber.
FORMULATING RECOMMENDATIONS FOR
CARDIOVASCULAR DISEASE RISK
REDUCTION

After exploring their patients’ priorities for CVD
prevention, clinicians need to determine their
optimal recommendation (or recommendations)
for therapy. This requires up-to-date knowledge of
guidelines, novel trial data, known risks and benefits
of therapies, and potential contraindications.
Noting an inherent lag between clinical trial results
and incorporation into guidelines, clinicians may
choose to change practice in response to certain
clinical trial data. For example, clinicians may be
targeting lower SBPs in high-risk, nondiabetic adults
rved. www.co-cardiology.com 3
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without a history of stroke or heart failure based on
the Systolic Blood Pressure Intervention Trial
(SPRINT) prior to incorporation into blood pressure
(BP) guidelines [14]. Many patients will fall into
‘grey areas,’ in which guidelines are unclear or data
are limited. Examples include high-risk younger
adults, where data are lacking on the long-term risks
and benefits of statin therapy, or adults with high BP
who may not have qualified for the SPRINT trial
based on age or other comorbidities. Finally, it is
important for clinicians to recognize that while
current risk equations perform well for populations,
the positive and negative predictive value of the risk
equations can vary greatly. Thus, although CVD risk
is a starting point for a discussion, it is important for
clinicians to consider each patient individually. In
certain cases, additional information may be needed
to further risk stratify the patient, such as a coronary
artery calcium score or more detailed family history.
COMMUNICATING RISKS AND BENEFITS

Impact of risk presentation

After determining his or her recommendation (or
recommendations) for CVD risk reduction, the clini-
cian should discuss potential benefits and risks of
those options with the patient. In CVD prevention,
this starts with an accurate discussion about the
patient’s risk of CVD, recognizing that there may
be multiple ways to ‘accurately’ communicate risk.
The way that risk is presented can greatly influence a
patient’s qualitative impression of it. Consider the
following two scenarios:

Mr. Jones, you have a 10% chance of a heart attack
in the next 10 years, meaning 10 in 100 people like you
will have a heart attack or stroke in the next decade. You
also have about a 50% chance of having a heart attack or
stroke in your lifetime. This puts you in a high-risk
category.

Mr. Jones, you have a 10% chance of heart attack in
the next 10 years. That means that 9 out of 10 men like
you would make it 10 years without having heart attack
or stroke.

Neither of these statements is untrue, but both
reflect different ‘agendas’ on behalf of the provider.
Fortunately, SDM does not require clinicians to
enter into patient discussions with a ‘neutral’
approach. Rather, patients expect as part of SDM
that their provider will give them ‘sound counsel...
based on their expertise and without bias’ [1]. Clini-
cians frequently know upfront what their recom-
mendation would be for the patient regarding
preventive therapy and understand that how they
frame risk is affected by their recommendation and
might affect patient responses.
4 www.co-cardiology.com
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The literature is varied on the degree to which
risk communication influences downstream behav-
ior, but much is known on how risk communication
formats affect patients in the short term. Although
guidelines are based on predicted CVD risk in terms
of a percentage risk over a discrete time horizon, this
may not be the optimal way to discuss risk with
patients [15

&

]. It is well known that many people
have difficulty comprehending basic probabilities.
Yamagishi [16], for example, showed that people
were more likely to rate risk as higher when pre-
sented as killing ‘1286 out of 10 000 people’ rather
than ‘24.14 out of 100 people.’ In a different study,
barely half of adults could answer the basic question
‘how many times in 1000 flips of a coin would a coin
come up heads?’ [17].
Utilization of alternate risk horizons

The current AHA/ACC lipid guidelines focus on 10-
year risk of CVD to identify statin candidates among
adults aged 40–75. Although this framework is used
throughout the literature, it may not be the best (or
only) way to discuss risk with patients. Alternate
presentations of risk may be more impactful [18].
Young people may respond better to long-term risk
estimates such as 30-year or lifetime risk [19]. Nota-
bly, the AHA/ACC lipid guidelines recognize this
and encourage providing lifetime risk estimation for
adults ages 20–59, with particular emphasis for
those under 40, to guide nonpharmacologic risk
assessment. Others may be more motivated by the
concept of ‘heart age,’ which is commonly used in
the UK cholesterol guidelines [20]. Finally, explain-
ing how people compare with their peer group may
increase the emotional response and perceived
severity of risk among patients at low absolute,
but high relative risk [21]. Along these lines, the
AHA/ACC risk estimator provides the estimated risk
for an individual who is similar to the patient (in
age, sex, and race), but with optimal risk factors. In
Table 1, we present some suggested guidelines for
communication of CVD risk, including recommen-
dations from Lipkus et al. [23].
Risks, benefits, and alternatives to therapy

When discussing preventive therapy, benefits can be
particularly hard to quantify given that the
‘benefits’ of risk reduction are not directly experi-
enced by the patient. There are several ways to
present the potential benefit of preventive therapy:
absolute risk reduction, relative risk reduction, or
number needed to treat. In general, presenting
relative risks is more motivating than absolute risk.
For example, when discussing potential statin
Volume 31 � Number 00 � Month 2016
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Table 1. Best practices for communication of cardiovascular disease risk estimates

Recommendation Rationale

Assess patient estimated risk at baseline Patients may have optimistic or pessimistic biases which may require
different communication strategies

Use round numbers and avoid decimals Simple numbers are more easy for patients to understand

Maintain a consistent denominator when presenting
proportions

Larger numerators lead to higher perceived risk, regardless of the
denominator: patients presented with a 1 in 10 chance may consider
that lower than if it were presented as 10 out of 100

Avoid using excessively small percentages Small numbers close to zero may be perceived as no risk. This is
particularly important when considering the European lipid guidelines
that focus on SCORE estimation for 10-year risk of CVD death [22]

Provide context for risk estimates when available, that is,
‘high risk is more than 7.5%’

Putting risk into context may help improve comprehension beyond just
providing numeric estimates

Consider alternatives to 10-year risk Lifetime or 30-year risk may be more impactful in young adults; heart age
may be more motivating for behavior change

Limit the number of statistics/graphics when discussing risk Providing too many estimates can lead to ‘information overload’

Utilize decision aids and visual graphics, but explain them to
the patient

Graphics can improve comprehension but may require explanation

Avoid using NNT NNT leads to poor comprehension of benefit

Note differences in responses to relative risk and absolute risk Relative risk reductions are perceived as greater than when presented as
absolute risk reductions. Absolute risk reductions allow for direct
comparisons of risks and benefits

NTT, number needed to treat.

Communication for cardiovascular disease prevention Navar et al.
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benefit, stating that there is a 30% reduction in risk
of heart disease is perceived as more impactful than
‘statins can reduce your risk from 8 to 6%.’ Number
needed to treat can be a difficult concept to explain
and may actually lessen understanding of potential
benefit [11

&&

].
Absolute risk reduction in ASCVD may be pre-

ferred to relative risk reduction when comparing
different therapies or evaluating potential risks
and benefits as it maintains a stable denominator.
For example, in a trial involving intermediate risk
individuals without CVD, daily rosuvastatin not
only conferred an absolute risk reduction of cardi-
ovascular death, myocardial infarction, or stroke of
1.1%, but also increased the risk of cataract surgery
by 0.7% (P¼0.02). Presented as relative risks, daily
rosuvastatin led to a 24% reduction in CV death,
myocardial infarction, or stroke and a 23% increase
in the risk of cataract surgery [24]. Without knowing
what the baseline risk was in the trial, these relative
risk estimates are difficult to compare. Finally, in
discussing risks and benefits, clinicians should go
beyond numbers and consider the seriousness and
reversibility of outcomes. Another important con-
cept is the multiplicative effect of risk reduction over
time. Clinical trials often show the benefit of pre-
ventive therapies in relatively short windows. Long-
term studies have shown that over time, the
absolute risk reduction of therapies increases [25].

Graphics can help improve understanding of
risks and benefits but can also quickly lead to
0268-4705 Copyright � 2016 Wolters Kluwer Health, Inc. All rights rese
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information overload. Unfortunately, data are lim-
ited on how to optimize the presentation of CVD
risk, and focus groups have shown differing results
in terms of patient preference [20]. Some patients
prefer icon arrays (also known as crowd charts/Cates
plots; Fig. 1), whereas others prefer bar graphs or
other displays of risk. Graphics that focus only on
the numerator, while ignoring the denominator
(such as bar charts), may lead people to make
choices that are more risk averse. Recognizing that
patient preferences vary, clinicians should have
different formats available to communicate risk
with patients, and ask them which they prefer,
rather than implementing a ‘one-size-fits-
all’ approach.

Part of a benefit discussion also includes a dis-
cussion of potential risks. This is particularly chal-
lenging in the context of CVD prevention as the
risks may be unclear. For example, with statin
therapy, myalgias are commonly reported in obser-
vational studies, but in pooled analysis of random-
ized clinical trials, they were no more common in
the intervention arms compared with the placebo
arm. In another example, the risk of bleeding with
low-dose aspirin remains difficult to accurately
quantify in routine clinical care. Acknowledging
gray areas where risk information is unknown can
help preserve trust between patients and providers.

When applicable, providers should use this
discussion to inform patients about potential medi-
cation interactions or adverse reactions. Asking
rved. www.co-cardiology.com 5
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what patients already know about potential risks or
side-effects can also allow this discussion to be tail-
ored to correct any preexisting misinformation.
During the risk discussion, patients should be
assessed for contraindications and relative contra-
indications to therapy (e.g., postural hypotension as
contraindication to lower SBP goals, prior severe
bleeding or thrombocytopenia as relative contra-
indications to aspirin therapy). In addition, patients
can be educated on ways to minimize side-effects,
for example, reducing alcohol intake to decrease the
risk of statin myopathy.

It is important in discussions about CVD pre-
vention to consider CVD risk reduction as a whole.
At a given time, there may be multiple opportunities
for CVD risk reduction, such as in a patient with
dyslipidemia, uncontrolled hypertension, and a sed-
entary lifestyle. Addressing all at once in the first
visit can be confusing or overwhelming, and a
patient may have greater motivation to address
particular issues at that time. For example, the
patient may be reluctant to begin cholesterol-low-
ering medication, but willing to work on BP control
or increased exercise. Focusing on potential benefits
across the different areas of CVD prevention can also
help highlight the multifactorial benefits of lifestyle
modification, which are a cornerstone of risk
reduction efforts [26].
ARRIVING AT SHARED DECISIONS FOR
CARDIOVASCULAR DISEASE PREVENTION

The final piece of SDM involves coming to a decision
regarding the choice for or against a recommended
therapy. A Cochrane review of SDM showed that
decision aids can help improve knowledge and make
patients feel more informed, participate more
deeply in SDM, and better understand risks and
benefits [27]. The Mayo Clinic website (shareddeci-
sions.mayoclinic.org) offers a number of well-
designed decision aids that can be useful to help
anchor conversations about CVD risk and preven-
tion therapies. The availability of much of the infor-
mation needed to calculate CVD risk electronically
makes it possible to design point-of-care decision
aids that integrate real-time patient-level infor-
mation into risk estimators and may reduce the
burden on providers.

Comprehensive conversation about CVD risk
and risk reduction strategies can be time-consum-
ing. However, these types of discussions occur reg-
ularly in doctor’s offices regarding a number of other
potential interventions, such as the risks and
benefits of routine cancer screening (mammogra-
phy, colonoscopy) and other preventive therapies
(e.g., vaccination). Cardiologists routinely see
6 www.co-cardiology.com
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patients in clinic for ‘perioperative risk assessment,’
where they assess a patient’s risk of complications
[e.g., Society of Thoracic Surgeons score], formulate
a recommendation for both therapy and perioper-
ative management (e.g., hold anticoagulation, con-
tinue beta blocker), discuss potential risks with the
patient (based on risk estimation and other charac-
teristics), and arrive at a shared decision regarding
how to proceed based on patient priorities (includ-
ing risk tolerance, perceived benefits of surgery).
This paradigm follows what is outlined above for
CVD risk reduction.

Given time constraints and competing priori-
ties, it may not be possible to cover either all poten-
tial areas for CVD risk reduction (lipids, smoking,
BP, diet, exercise, diabetes control, etc.) or all com-
ponents specified above (patient priorities, CVD risk
communication, discussion of therapeutic risks/
benefits, and arriving at a decision) in one visit.
Moreover, patients may want time to read, digest,
and better understand the information, or time to
discuss the decision with family and/or friends.
Meanwhile, the patient and clinician may gather
additional information (e.g., prior medical records,
more detailed family history, atherosclerosis
imaging). However, SDM is a process, not a single
conversation. Fortunately, comprehensive CVD risk
reduction for primary prevention can take place over
multiple visits, which may help improve patient
comprehension and sustainability of changes.

Next, not all of this conversation needs to take
place between the physician or visit provider and
the patient. Other clinicians, including trained
nurse clinicians and pharmacists, can be well (if
not better) equipped to engage in these conversa-
tions. Integrating other members of the healthcare
team into these discussions can help ease the time
burden on individual visits.

Many patients are reluctant to initiate medi-
cation treatment if they think it is ‘lifelong.’
Although consistent adherence to preventive inter-
ventions over the long term is critical to achieving
the best outcomes, patients should be reminded that
no decision is necessarily a lifelong one. Providers
should acknowledge clinical evidence is constantly
changing, and if new information becomes available
that changes the risk/benefit equation or new thera-
peutic options become available, then prior de-
cisions should be readdressed. Similarly, patient
preferences, perceived risk, and desire to engage in
therapy may change over time, which may also
prompt reassessment of risk. Patient reluctance for
lifelong therapy may provide a strong incentive to
engage in lifestyle modification with the ultimate
goal of decreasing the need for pharmacologic
therapy, particularly as it relates to BP lowering.
Volume 31 � Number 00 � Month 2016
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Successful CVD prevention requires ongoing
monitoring and reevaluation. At every visit, patients
should be asked about adherence to medications
and lifestyle intervention and potential barriers.
This includes perceived side-effects, changes in
insurance or financial constraints affecting the
affordability of medications, and changes in diet
and exercise patterns. Regular measurement of lipid
panels can help assess adherence and provide
positive reinforcement to patients who are not oth-
erwise ‘seeing’ any noticeable benefit of statin
therapy. Ongoing conversations about CVD preven-
tion also allow clinicians to understand changes in
patient priorities and to reassess their approach to
CVD prevention in the context of new guidelines
and trial evidence.
CONCLUSION

Although the importance of SDM and patient
engagement in making treatment decisions is
widely recognized, there are only limited data to
guide how such discussions should be conducted.
Before making treatment recommendations, clini-
cians should assess a patient’s baseline understand-
ing of their risk of CVD and their willingness to
engage in prevention therapies. Recommendations
for CVD prevention should consider a patient’s
potential benefit, which may require the gathering
of more information. In communicating a recom-
mendation, clinicians need to inform patients of
their risk of CVD. Best practices for discussing
numeric risk should be followed to help ensure
comprehension, and decision aids can be useful.
Ultimately, the patient is the decision-maker, and
clinicians should routinely reengage in a discussion
about CVD prevention to ensure adherence and
address changes in risk and patient preferences.
Future research should focus on determining how
differential framing of CVD risk and therapeutic
benefits affects patient behavior and adherence to
prevention strategies.
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