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Explaining risks: turning numerical data into meaningful

pictures
Adrian Edwards, Glyn Elwyn, Al Mulley

The way in which information is presented affects both how health professionals introduce it and

how patients use it

The “information age” has profound implications for
the way we work. The volume of information derives
from biomedical and clinical evaluative sciences and is
increasingly available to clinicians and patients
through the world wide web.! We need to process
information, derive knowledge, and disseminate the
knowledge into clinical practice. This is particularly
challenging for doctors in the context of the consulta-
tion. Information often highlights uncertainties,
including collective professional uncertainty, which we
address with more and better research; individual
professional uncertainty, which we address with
professional education and support for decisions; and
stochastic uncertainty (the irreducible element of
chance), which we address with effective risk communi-
cation about the harms and benefits of different
options for treatment or care.

In this article we discuss whether the shift towards a
greater use of information in consultations is helpful
and summarise the current literature on risk
communication. We also explore how information can
be used without losing the benefits that are
traditionally associated with the art, rather than the sci-
ence, of medicine.

Methods

This paper draws on systematic reviews and other key
literature in the field.”” We reviewed literature address-
ing shared decision making for communicating risks,
supporting patients’ decisions, and the specific issue of
risk communication about cancer."” We also appraised
key reviews outside the healthcare setting.*"

Definition of risk communication

Risk communication is defined as the open two way
exchange of information and opinion about risk,
leading to better understanding and better decisions
about clinical management.”"" This definition moves
away from notions that information is communicated
only from clinician to patient, and that acceptability
(or not) of the risk is communicated back. The two
way exchange about information and opinion is
important if decisions about treatment are to reflect
the attitudes to risk of the people who will live with the
outcomes.
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Summary points

Patients often desire more information than is
currently provided

Communicating about risks should be a two way
process in which professionals and patients
exchange information and opinions about those
risks

Professionals need to support patients in making
choices by turning raw data into information that
is more helpful to the discussions than the data

“Framing” manipulations of information, such as
using information about relative risk in isolation
of base rates, to achieve professionally determined
goals should be avoided

“Decision aids” can be useful as they often include
visual presentations of risk information and relate
the information to more familiar risks

The problems of risk language

Terms such as probable, unlikely, rare, and so on have
been shown to convey “elastic” concepts.” " One
person’s understanding of “likely” may be a chance of
1 in 10, whereas another may think that it means a
chance of 1 in 2. Any one person may also interpret the
term differently in different contexts—a “rare” outcome
is a different prospect in the context of genetic or ante-
natal tests than, for example, in the context of antibiotic
treatment for tonsillitis.

Interpretation of numerical information is prob-
lematic. For example, Yamagishi found that death rates
of 1286 out of 10 000 were rated as more risky than
rates of 24.14 out of 100." In addition, the
interpretation of the probabilistic elements of risk can-
not be divorced from the importance of the harm,
which includes the meaning of the harm and its impli-
cations for lifestyle and health (such as the threat of
cancer). But people’s interpretations of a condition and
its burden also vary—for example, a stroke may mean
different things to people according to their personal
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experience. The context of the risk is also important.”
Risks may be voluntary or imposed; they may be
familiar or unknown, which may affect the degree of
dread; and they may be concentrated or dispersed over
time. These characteristics affect the way people inter-
pret information on risk, and the way they discount the
risks (or not) over time affects their responses to them.

Proposals have been made to standardise the
language of risk. Calman suggested a scale with stand-
ardised terms for specified frequencies (for example,
“high” for risks 1 in less than 100 and “moderate” for
between 1 in 100 and 1 in 1000)."” Professionals and
the public could become familiar with these standards,
and this could promote a more accurate perception of
risk. Paling made a similar proposal, a derivation of
which is shown in fig 1. He developed this theme
further, comparing pictorial representations of risk
with everyday more familiar risks.” The pictorial
representation of risk could have many advantages, but
language evolves and is not static. Patients would prob-
ably not interpret such standardised terms consistently.

Framing effects

Further problems in communicating risks result from
the effects of different information frames. Framing
manipulations are defined as the description of
logically equivalent choice situations in different ways,
such as advising patients about prognosis by using
either survival or mortality data. Box 1 summarises the
effects of various framing manipulations.

We can be persuasive with information. Pharma-
ceutical companies use persuasive techniques to
present effects of their drugs to professionals. A survey
of publicity of mammography for patients also found
that, to encourage uptake, only information on relative
risk was presented, undoubtedly because this infor-
mation is “effective”™ Perhaps this is justifiable in some
situations to achieve the greatest public health gain.
But without the whole truth, presenting information in
such a way is not consistent with truly informed
decision making.” We note the US National Research
Council’s recommendation to seek strictly to inform,
unless conditions clearly warrant use of influencing
techniques. Such conditions occur only rarely in
clinical encounters.

Principles for future communication of risks

Information on risk must be presented in a balanced
manner. Information on relative risk should not be
presented in isolation. Some writers advocate present-
ing information just on absolute risk."” This can take
the form of percentage terms or be converted into
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Fig 1 Risk language proposal, derived from Paling"”
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Box 1: The effects of framing and other
manipulations’

Information on relative risk is more persuasive than
absolute risk data

“Loss” framing (for example, the potential losses from
not having a mammogram) influences screening
uptake more than “gain” framing

Positive framing (for example, chance of survival) is
more effective than negative framing (chance of death)
in persuading people to take risky options, such as
treatments

More information, and information that is more
understandable to the patient, is associated with a
greater wariness to take treatments or tests

integers (such as a chance of 1 in 10). Other formats
include the number needed to treat (NNT) and the
number needed to harm (NNH). Further derivations of
this concept include the number needed to screen, the
number needed to test, and the number (of tablets)
needed to take (NTNT) to prevent an adverse
outcome." Empirical data on the value of these terms
in discussions with patients are sparse.

It seems most justifiable to use both absolute and
relative risk formats. A sense of scale is difficult when
risks decrease beyond the commonplace, such as 1 in
100, 1 in 1000, or beyond. A comparative frame of ref-
erence (as data on relative risk provide) makes it easier
to judge levels of risk. People can make good use of
information that is presented simply and effectively.”

Risk information relevant to individuals is more
valuable than average population data.* For example,
an individual’s risk of future coronary heart disease can
be calculated by using information on risk factors
(such as age, hypertension, cholesterol, smoking status,
or diabetes) from readily available charts.*' The Gail
formula for breast cancer risk is another example, but
other conditions in which such calculations are readily
feasible are limited.*

Information must be presented clearly. Sometimes
numerical data alone may suffice. The visual presenta-
tion of risk information has also been explored. Some
empirical studies suggest that many patients prefer
simple bar charts to other formats such as thermo-
meter scales, crowd figures (for example, showing how
many of 100 people are affected), survival curves, or pie
charts; other studies have found that people may
prefer presentations that lead them to less accurate
perceptions of risk.” **

Care is required to avoid an overload of
information. Most patients, when asked, express a
strong desire for information.” But people’s ability to
assimilate information varies. It may sometimes be
possible to provide and discuss information over
several consultations.

Putting principles into practice

Putting these principles into practice is within reach,
provided that professionals are aware of the pitfalls (for
example, framing effects). Decision aids include
booklets, tapes, videodiscs, interactive computer pro-
grams, or paper based charts, to help presentation and
discussion of risk information with patients.” Websites
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