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ABSTRACT
PURPOSE This study aimed to determine which methods of expressing a preventive medication’s benefit encourage patients with known cardiovascular disease
to decide to take the medication and which methods patients prefer.
METHODS We identified patients in Auckland, New Zealand, family practices
located in areas of differing socioeconomic status who had preexisting heart
disease (myocardial infarction, angina, or both) and were taking statins. The
patients were interviewed about their preference for methods of expressing the
benefit of a hypothetical medication. Benefits were expressed numerically (relative risk, absolute risk, number needed to treat, odds ratio, natural frequency)
and graphically. Statistical testing was adjusted for practice.
RESULTS We interviewed 100 eligible patients, representing a 53% response
rate. No matter how the risk was expressed, the majority of patients indicated
they would be encouraged to take the medication. Two-thirds (68) of the patients
preferred 1 method of expressing benefit over others. Of this group, 57% preferred the information presented graphically. This value was significantly greater
(P <.001) than the 19% who chose the next most preferred option, relative risk.
Few patients preferred absolute risk (13%) or natural frequencies (9%). Only a
single patient (1%) preferred the odds ratio. None preferred number needed to
treat. Ninety percent of patients responding to a question about framing preferred positive framing (description of the benefit of treatment) over negative
framing (description of the harm of not being treated).
CONCLUSIONS Although number needed to treat is a useful tool for communicating risk and benefit to clinicians, this format was the least likely to encourage patients to take medication. As graphical representation of benefit was the
method patients preferred most, consideration should be given to developing
visual aids to support shared clinical decision making.
Ann Fam Med 2008;6:213-217. DOI: 10.1370/afm.795.

INTRODUCTION
We are drowning in information while starving for wisdom.
—E.O. Wilson
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S

hared decision making is the centerpiece of the current model
of patient-centered care. To realize this goal, patients need to be
given, to understand, and to interpret information on their own
personal risk1 and on the beneﬁts and harms of treatment. Risks and
beneﬁts can be expressed in numerous ways, such as odds ratios, number
needed to treat (NNT), absolute or relative risk, and natural frequency
statements; can be presented as either percentages or proportions; can
be positively or negatively framed; and can be displayed in numeric or
pictorial formats.
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The way information is presented inﬂuences
patients’ decisions.2 Although some studies have examined the effects of manipulating risk and beneﬁt information in clinical settings, given the range of ways
the data can be presented and the range of relevant
clinical settings, a literature review has demonstrated
a relative paucity of evidence in this ﬁeld.3 One study
has indicated that patients are more likely to consider
taking medication to prevent a heart attack if information on beneﬁt is expressed in terms of the relative
risk reduction compared with other methods of risk
communication.4 A qualitative study of patients with
familial hypercholesterolemia found that perceived
risk may shift over time in response to social contexts
and may be inﬂuenced by factors such as cardiac
events or deaths in the family, illness experiences, or
becoming a parent.5 Another qualitative study found
that patients participating in focus groups did not
think that knowing their risk numbers would necessarily motivate them to change their behavior.6
Physicians are also inﬂuenced by the way information is presented. One study found that physicians
were more likely to prescribe a drug that reduces cardiac events if the trial results were expressed in terms
of relative risk rather than absolute risk reduction, percentages of disease-free survival, or NNT7; however,
presenting only relative risk information is misleading
and potentially coercive.8 There may be tension, furthermore, between what health care professionals or
payers see as best for the population and what individuals see as best for themselves. Although informing
patients of their individual risk may increase their participation in screening programs, evidence is lacking
regarding how to improve communication of risk to
patients9 or patients’ informed decision making.10
In risk communication, it is therefore necessary to
establish not only the format of expression most likely
to inﬂuence patients’ behavior, but also the format they
prefer in making informed decisions on their own management, either to adopt an intervention or to avoid
unnecessary interventions.
The aim of this study was to determine which
methods of expressing beneﬁt would encourage
patients with known cardiovascular disease to decide
to take preventive medication, and which methods
they prefer to help them understand the information.

METHODS
Our study sample was drawn from patients attending
4 family practices in Auckland, New Zealand, located
in 1 low-income, 1 middle-income, and 2 high-income
areas. We identiﬁed potential participants by searching
the practices’ electronic medical records according to
ANNALS O F FAMILY MEDICINE
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disease classiﬁcation and drug prescriptions. Patients
were eligible if they had heart disease (myocardial
infarction, angina, or both) and were taking a statin.
The latter requirement ensured that patients had experience with decision making regarding medications and
with taking medication, and it provided a backdrop
against which we could propose to them a hypothetical new medication.
To recruit patients, practices mailed the identiﬁed
patients a participant information sheet, a copy of the
study questionnaire, a consent form, and a postagepaid return envelope for the consent form. Patients
who had not responded after 10 days were contacted
by telephone and invited to participate.
Patients were not eligible to participate if they
had any of the following exclusion criteria: (1) prior
stroke, because we believed such patients would be
more likely to take medication to prevent another
event than patients who had only cardiovascular disease; (2) inability to communicate in English; or (3)
failure to be contacted after 3 calls made at different
times of the day and week.
One of the researchers (L.C.) collected data by
telephone interviews, which lasted about 20 minutes.
During the interviews, patients were asked questions
from the questionnaire that had already been mailed to
them, including demographic data (sex, age, ethnicity,
formal education), their perceived risk of heart attack
over the next 5 years, and their willingness to take a
protective heart medication continuously for the rest
of their lives, plus 2 additional questions to assess basic
numeracy. This telephone approach was more efﬁcient
than requiring face-to-face meeting of the researcher
with the participant.
The study questionnaire was developed using
information from the literature with input from the
researchers, and was modiﬁed after piloting in 1 clinic.
The questionnaire informed patients of a hypothetical
new medication that had few adverse effects and would
be given to people who have had angina or a heart
attack to prevent a future heart attack. For the sake
of the study, the risk of a heart attack over the next 5
years was assumed to be 23% without the medication
and 16% with the medication. These risk estimates
were derived from a randomized trial evaluating the
effect of cholesterol lowering with simvastatin on mortality and morbidity in patients with a history of myocardial infarction or angina.11
Patients were presented with this same medication beneﬁt in 8 different ways (Table 1), consisting of
7 numerical formats (relative risk, absolute risk with
positive framing, absolute risk with negative framing,
NNT, odds ratio, detailed natural frequencies, and simpliﬁed natural frequencies) and 1 graphical format
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Table 1. Patients’ Responses to 8 Methods of Expressing Benefit From a Hypothetical New Medication
That Would Reduce the Risk of a Heart Attack (N = 100)
Encouraged to Take Medication Daily, No.
Question (Method)

Yes

No

Undecided

By taking this new medication for 5 years, you will be 32% less likely to have
a heart attack [relative risk]
By taking this new medication for 5 years, the chances of you having a heart
attack will reduce from 23% to 16% [absolute risk, negative framing]
Fourteen people will need to take this new medication for 5 years for 1 person
to be prevented from having a heart attack [number needed to treat]
The odds of you having a heart attack are 3 to 1 without medication and 5 to
1 if you take the medication for 5 years [odds ratio]
There are 100 people who have had angina or a heart attack. If they do not
take this new medication, then 23 will have a future heart attack and 77
will not. If they all take this new medication for 5 years, then 16 people
will have a future heart attack and 7 will be prevented from having a future
heart attack [natural frequencies, detailed]
By taking this medication for 5 years, the chances of you not having a heart
attack will increase from 77% to 84% [absolute risk, positive framing]
Your risk of a heart attack is 23 in 100. If you take this new medication for 5
years, it will be 16 in 100 [natural frequencies, simplified]
These 2 pictures show in a graph form the risk for 100 people of having a
heart attack. The first graph shows the risk over 5 years if the 100 people
did not take the new medication. The second graph shows what will happen if all 100 people take this new medication for 5 years to prevent heart
attacks [graph]

85

12

3

89

11

0

67

26

7

83

15

2

75

22

3

80

17

3

86

13

1

86

12

2

(Microsoft Corp, Redmond, Washington). Statistical tests were undertaken in
Stata 9.0 (Stata Corp, College Station,
Texas) using the χ2 test, analysis of variance (ANOVA), and logistic regression
analysis. The study was approved by the
Auckland Ethics Committee.

Figure 1. Graphic expression of the risk of heart attack for
100 people over 5 years without and with new medication.
100
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Do not have
a heart attack

77
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having a heart
attack (benefit)

RESULTS

We identiﬁed 272 patients as potential
participants, of whom 84 were ineligiHave heart attack
40
ble. Of the 188 eligible, invited patients,
100 participated (53% response rate); 60
were male and 40 were female. Seventy20
7
seven were of New Zealand European
ethnicity, 16 were of Maori ethnicity,
23
16
and 7 were of other ethnicities. One0
third had a tertiary education. Their
100 people on
100 people on
ages ranged from 39 to 87 years, with
no new medication
new medication
for 5 years
for 5 years
an average age of 66 years.
Some 32 patients were from the
(Figure 1). They were then asked (1) whether inforpractice in the low-income area, 33 were from the
mation presented by each of these methods would
practice in the middle-income area, and 15 and 20
encourage them to take the medication daily, (2) which were from the 2 practices in high-income areas. Fortymethod they preferred for expressing the medication’s
seven percent of patients demonstrated basic numerbeneﬁt, and (3) whether they preferred positively or
acy skills. Patient ethnicity, education, and numeracy
negatively framed information. Patients were also asked differed signiﬁcantly across practices; however, when
whether they preferred that physicians give them num- these 3 factors were entered into logistic regression
bers and risks or give them their own opinion.
models that estimated perceived risk of heart attack
We entered the raw data into Microsoft Excel
or preferred format for communicating beneﬁt, adding
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practice to the model did not signiﬁcantly alter the
results. We therefore analyzed patients from all practices together. Eighty-one percent of patients were
willing to take medication daily for the rest of their
lives to protect their hearts.
Table 1 shows that no matter which method was
used to express the beneﬁt of the new medication, the
great majority of patients (67%-89%) indicated that
they would be encouraged to take it.
Sixty-eight participants could decide which of the 8
methods they considered to be the best for expressing
beneﬁt (the others could not make this decision). Of
these 68, 39 (57%) preferred the graph, which was signiﬁcantly more (P <.001) than the 13 (19%) who chose
the next most preferred option, relative risk. Only 9
(13%) preferred absolute risk (either positively or negatively framed), and 6 (9%) preferred natural frequencies
(either simpliﬁed or detailed). Only 1 patient preferred
the odds ratio (1%), and none preferred NNT.
Of those 69 patients who responded to the question on framing risk, 62 (90%) preferred positive framing, consistent with other research.12,13
When asked whether they preferred physicians to
give them numbers and risks or to give their opinion
regarding treatment, about two-thirds of patients preferred the physician’s opinion, compared with about
one-ﬁfth who preferred being presented with numbers
and risks. The remaining roughly one-ﬁfth of patients
had no preference or were undecided. Sex, ethnicity,
age, tertiary education, and willingness to take protective heart medication continuously for the next 5 years
had no signiﬁcant effect on whether patients preferred
numbers and risks or a physician’s opinion.

DISCUSSION
Summary of Main Findings
Most of the patients in our study, who had a history of
prior heart attacks, angina, or both, would be encouraged to take a hypothetical medication to reduce
their risk of a heart attack regardless of the way the
medication’s beneﬁt was expressed. The graphical format, however, was by far patients’ preferred method for
learning about this beneﬁt, followed by relative risk.
NNT was the least preferred method.
To simplify the issue, we asked patients to consider
potential beneﬁts but not possible concurrent harms
of the medication. Of course, the real-life situation is
more complex, requiring the balancing of both potential beneﬁts and harms.
Strengths and Limitations
A strength of this study is that it was conducted among
patients with known heart disease, a population who
ANNALS O F FAMILY MEDICINE
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have been asked to make related decisions in real life,
who therefore had an informed point of view when
asked to make the hypothetical decisions required for
this study. A similar previous study4 used a younger
group of patients who were healthy. The age of
patients and their actual health status may change the
dynamics of decision making.
All the patients in our study were taking statins,
which is both a potential strength and weakness. Anecdotally, we know of very few patients with ischemic
heart disease who actively chose not to start taking
lipid-lowering medication, although only about onehalf remain on statins long term, so our study patients
may not be typical. They would, however, be well
aware of any inconveniences associated with taking
drugs for extended periods as proposed in the scenario presented to them. The study was not done at
the point of true decision making, which would have
required a different design and setting, most appropriately in secondary care at the point of discharge. This
approach would have been considerably more complex
and expensive, however. Moreover, such a study would
have its own biases. The strength of all participants
taking statins was that it meant all were taking a drug
that had similar beneﬁts to the hypothetical medication
we were proposing for them. This use also indirectly
introduced an element of standardization.
We have presumed here that patient preference
for a given format of explanation reﬂects their ease of
understanding the information presented. A separate
study would be required to conﬁrm that patients correctly understood that information.
Comparison With Existing Literature
An earlier study of 100 primary care and cardiology outpatients similarly found that patients were
least willing to consider taking a medication when
the information about beneﬁt was expressed as NNT
compared with absolute or relative risk reduction.4
A graphical mode of expressing beneﬁt was not an
option in that study.
Although we found no correlation of patients’
preferences with numeracy ability, such correlation
may have been demonstrated with a larger sample size.
Education plays an important role in whether patients
are comfortable with numbers and thus can inﬂuence
how they perceive risk, which is often expressed in
numbers.14
Implications
The use of visual aids, as previously advocated by
Paling15 and others, may be the best way to present the risks and beneﬁts of treatment to patients.
Although NNT provides useful information for clini-

WWW.A N N FA MME D.O R G

216

✦

VO L. 6, N O. 3

✦

MAY/J UN E 2008

E X P R E S S I N G C A R D I OVA S C U L A R B EN E F I T

cians to enable them to compare the beneﬁts and risks
of interventions for a speciﬁc patient, this format was
the least likely to encourage patients to take medication in our study.
In this study, we sought to differentiate between
the persuasiveness of the method in which data are
presented and the method that patients found best in
helping them understand their risks and beneﬁts. The
decision to treat cardiovascular disease risk factors
with drugs is in effect a “lifetime sentence” with both
potential beneﬁts and harms. It would be unethical
for this decision to be made without informed consent. Certain formats of providing information may
be more persuasive than others, but may not necessarily be the best way to help patients fully understand
risks and beneﬁts.
The greatest challenge is how to support decision
making by providing information that is meaningful.
It is therefore imperative that information on risk is
communicated in ways that are understandable and
acceptable to patients and also considered accurate by
primary care practitioners. This study contributes to
our knowledge on how to achieve this objective.
To read or post commentaries in response to this article, see it
online at http://www.annfammed.org/cgi/content/full/6/3/213.
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