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Objective: To summarize exist-
ingresearch onindividual numeracy
and methods for presenting risk
information to patients. Methods:
We selectively retrieved articles
from MEDLINE and the Social Sci-
ences Citation Index. Results: Many
Americans have low numeracy
skills, a deficit that impedes effec-
tive health care. Approaches to
risk communication vary in cur-
rent practice, but how risks are
presented can significantly affect
both patients’ risk perceptions and

their knowledge. Conclusions: Ad-
hering to some basic principles for
presenting risk information to pa-
tients can improve understanding.
However, different risk-communi-
cation methods may be needed for
individuals with high versus low
levels of numeracy.
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developed to help patients learn about

new diagnoses and their treatment
options.! As a result, understanding the
role of literacy in health communication
is critical. If people cannot understand
the written materials they turn to, it is
unlikely that these communications will
have any meaningful impact on patients’
understanding of their health condition.?
However, patients need to understand not

Increasingly, decision aids are being
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only the text of a decision aid but also the
risk statistics that are contained within.
Just as people need sufficient literacy
skills to understand prose contained in
decision aids, people also need the analo-
gous quantitative skills to understand
the numerical information. Such skills,
termed numeracy, include the ability to
think about and interpret probabilities,
fractions, and ratios.>* Unfortunately, re-
search has shown that many people, even
those with a college education, have poor
numeracy skills.*

In this paper we discuss how poor
numeracy skills hinder many patients’
decision making. We also argue that, just
as literacy affects health behaviors and
outcomes, numeracy has a significant
impact on medical decision making and
risk perceptions. Research has shown
that having low numeracy skills nega-
tively impacts important patient out-
comes, and other research has shown
that the ability to understand numerical
information is limited in some individu-
als and can be further hindered by stress
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or advanced age. Given these findings, we
discuss methods to improve patients’
understanding of numerical information
regarding the risks and benefits of treat-
ment. Furthermore, we consider whether
the methods that have been shown to
improve understanding of risk/benefit
information can be expected to have the
same influence on low- versus high-
numeracy individuals.

Review of Numeracy Literature

Below we review the numeracy litera-
ture and, specifically, how it relates to
medical decision making. To retrieve
relevant articles, we conducted a MEDLINE
search for all articles that contained the
word numeracy (in all categories, such as
title, abstract, keywords). We reviewed
each article and also examined the bibli-
ography of particularly relevant articles
as a secondary identification method. Fi-
nally, we used the Social Sciences Citation
Index to find additional articles that had
cited the articles found using the previ-
ously discussed methods. Not all findings
are reported in the current article, as we
limited our review to those we found most
relevant.

Measuring Numeracy in Adults

Numeracy is typically measured using
“objective” measures such as a list of
mathematical problems that test under-
standings of frequency, probability, and
percentages. Schwartz and colleagues
first assessed numeracy with 3 questions
which tested the ability to translate per-
centages into fractions and understand-
ings of probability (eg, how often a fair coin
would come up heads or a fair die would
land on an even number).® Lipkus and
colleagues expanded the Schwartz mea-
sure by adding 8 questions that focus
more directly on participants’ ability to
understand disease risk.*

An alternate, more indirect, approach
to measuring numeracy involves assess-
ing people’s self-perception of their own
numeracy. We have developed an 8-item
subjective numeracy scale (SNS) that asks
participants to evaluate their numerical
ability (eg, “How good are you at calculat-
ing a 15% tip?”) and to indicate their
preference for the presentation of nu-
merical information (eg, “When people
tell you the chance of something happen-
ing, do you prefer that they use words [‘it
rarely happens’] or numbers (‘there’s a
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1% chance’)?”).> We developed the SNS
because of concerns that many research
participants find objective numeracy
measures to be aversive and time-con-
suming. Our research in developing the
SNS has shown that it is less time-con-
suming, frustrating, and stressful to com-
plete than the Lipkus measure; is moder-
ately correlated with objective numeracy;
and predicts most of the behaviors that
objective numeracy predicts, such as com-
prehension of survival curves. > ©

Thus, researchers hoping to measure
numeracy have 2 types of choices: objec-
tive measures and subjective measures.
The best measure for any given study will
depend on the time constraints of partici-
pants, the importance of retaining par-
ticipants in follow-up studies, and the
value of obtaining perfect versus imper-
fect measures of objective numeracy.

Research to date has demonstrated
that many Americans have poor numeracy
skills. The 2003 National Adult Literacy
Survey found that 22% of Americans dem-
onstrated “below basic” quantitative lit-
eracy (numeracy) skills and an additional
33% merely had basic skills.” Only 13% of
individuals were considered to be profi-
cient in quantitative literacy skills. Lipkus
et al found that that even highly educated
(eg, college-educated) individuals often
have poor numeracy skills.* For instance,
only 55% of subjects were able to indicate
how many times a die would come up
even in 1000 rolls. Given that so many
Americans have low numeracy skills, it
is important to understand how numeracy
impacts health behaviors, understand-
ing, and decision making.

Research on Numeracy in Medical

Decision Making

Risk perception. Individuals with low
numerical ability have been found to dif-
fer from their higher numeracy counter-
parts in their perception of risk. For ex-
ample, compared to women with high
numeracy skills, women with lower
numeracy skills are more likely to over-
estimate their own breast cancer risk
and the average woman’s lifetime risk of
breast cancer.??

Numeracy is also related to patients’
perceptions of the benefits of screening
tests and treatment. For example,
Schwartz and her colleagues surveyed
287 female veterans and tested their
ability to calculate the risk reduction



achieved by undergoing annual
mammograms.® The survey described how
much women’s 10-year risk of death due
to breast cancer is reduced by having
annual mammograms, and the risk re-
duction was presented in 1 of 4 ways: (1)
33% relative risk reduction, (2) 33% rela-
tive risk reduction plus baseline risk of
death, (3) a 4 in 1000 absolute risk reduc-
tion, or (4) 4 in 1000 absolute risk reduc-
tion plus baseline risk of death. Regard-
less of how the statistic was communi-
cated, most women were unable to accu-
rately calculate the risk reduction from
mammography, often overestimating the
effectiveness of mammograms. However,
inaccurate assessments were most
prevalent among low-numerate women.
Specifically, of women who were unable to
answer any of 3 numeracy questions cor-
rectly, only 5.8% were able to accurately
calculate risk reduction. Accuracy rates
increased for women who were able to
answer 1 (8.9%), 2 (23.7%), and all 3
(40.0%) of the numeracy questions cor-
rectly.

In another study, Weinfurt et al inves-
tigated cancer patients’ perceptions of
the benefits of participating in Phase I
clinical trials.!® Participants were 328
adult cancer patients with advanced ma-
lignancies and for whom standard thera-
pies were either unavailable or ineffec-
tive. Patients who answered the single
numeracy question incorrectly had sig-
nificantly higher expectations of benefit
from experimental therapy than did pa-
tients who answered the question cor-
rectly.

These results indicate that patients
with low numeracy skills have signifi-
cant difficulty calculating the benefit of a
procedure. This has important implica-
tions for medical decision making. If
people are unable to accurately interpret
the risks and benefits of treatment, it
increases the chance that patients will
make uninformed decisions that may be
at odds with their preferences.

Numeracy and medical outcomes. Low
numerical ability has also been shown to
influence medical outcomes. Individuals
with low numeric ability may be espe-
cially vulnerable to having difficulty with
following a complicated dosing regimen.
In fact, 1 study showed that lower
numeracy individuals had worse medical
outcomes, when their health condition
was dependent on the ability to follow
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complicated medication instructions.!!

Utility elicitation. Utility elicitations
are often used to help clarify patient val-
ues and to help develop public policy.
However, several studies have shown that
lower numerate individuals are less able
to accurately complete utility elicitation
tasks (eg, standard gamble [SG] and time
trade-off [TTO]). For instance, Woloshin et
al found that within lower numeracy pa-
tients, there was a negative correlation
between TTO and SG responses and rat-
ings of patients’ self-reported health.!?
Similar results were found in a small
study of patients with head and neck
cancer who rated their quality of life.!®
These results suggest that utility elicita-
tion tasks are ineffective for low-numer-
ate individuals and could have negative
consequences in regard to the develop-
ment of public policy or in values clarifi-
cation exercises.

Summary

The above research reveals that low
numeracy plagues many Americans, in-
cluding highly educated individuals. This
low numeracy has significant implica-
tions on people’s health care. For in-
stance, people with low numeracy often
err in their understanding of the risks
and benefits of treatment, often times
overestimating the benefits of treatment.

Although we may not easily change
people’s numeric ability, it may be pos-
sible to create health materials that help
patients with low numeracy skills better
understand the risks and benefits of treat-
ment.

Why Developing Effective Health

Materials for Patients Is Critical

Imagine someone who has been diag-
nosed with early stage prostate cancer.
Not only does he have to deal with the
stress and emotions of a new cancer
diagnosis, but he is also encouraged (and
sometimes required) to make a compli-
cated treatment decision. He may need to
choose between radical prostatectomy
(surgery), 2 different types of radiation
therapy, or engaging in watchful waiting.
In making his decision, he must not only
understand any statistical differences in
outcomes between these different ap-
proaches, but also consider each
alternative’s chance of causing various
complications or side effects (eg, urinary
incontinence or impotence).
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At such moments, patients often turn
to the Internet or other written materials
(eg, decision aids) to learn about the risks
and benefits of available treatment op-
tions. For this information to play a sig-
nificant role in patients’ decision mak-
ing, it must be useful to people of all
numeracy levels. A vast literature has
attempted to determine optimal methods
for presenting risk information to pa-
tients. Below we briefly discuss a number
of these methods. We also discuss oppor-
tunities for further research to clarify the
role of numeracy in risk communication.

Presenting Risks/Benefit

Information Using Multiple Formats

What we know. Statistical informa-
tion regarding the risks and benefits of
treatment can be presented in many for-
mats: verbally (eg, the risk of inconti-
nence following radical prostatectomy is
“moderate”), numerically (eg, 60 in 100)
or graphically (eg, in a pictograph).

Many studies have identified serious
criticisms of presenting risk/benefit in-
formation in verbal terms only.'* One com-
mon criticism focuses on the lack of con-
sensus regarding how numerical figures
map to verbal labels (eg, what percent risk
is equated to a “rare” risk?). People vary in
the numerical probabilities they assign
to verbal labels. For example, although 1
individual may equate a low risk of a side
effect with a 10% risk, another individual
may view a low risk as a 1% risk. Given
this variability, developers of patient edu-
cation materials are advised to avoid us-
ing verbal descriptions of risks/benefits
and instead to provide specific statistical
information.

Although it is possible to present sta-
tistics using solely numbers (eg, a table),
previous research has shown that pre-
senting information in graphical formats
results in increased understanding!® and
changes in decision making.!* Graphs
provide a second way for people to process
the information (pictorial as well as ver-
bal).!” Recent psychological research has
supported the concept that people utilize
2 parallel systems for learning: a rational
or rule-based system and a more intui-
tive and experiential one.!'®!° Although
tabular presentations require cognitive
processing that likely only results in ana-
lytical learning, graphical displays may
facilitate more experiential processing
that enables people to learn the gist of the
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graph without interpreting the details.

However, not all graphical formats are
equally effective in communicating risk
information.?°??> Two excellent reviews of
graphical communication have explored
the strengths, weaknesses, and overall
effectiveness of a vast variety of graphs.?!:23
These reviews highlight the importance
of understanding the goals of risk com-
munication and choosing graphs that
achieve those goals. Is the goal to present
single risk numbers or to compare treat-
ments or multiple risks? Alternately, is
the goal to show how risk changes over
time or the incremental risk that might
be caused by a treatment? For instance,
line graphs highlight trends (eg, effec-
tiveness of a drug over time), whereas bar
graphs allow viewers to compare multiple
options. A graph to show the differential
rates of impotence following prostate can-
cer treatment across treatments, there-
fore, would be better structured as a bar
graph than a line graph.

Another consideration in determining
which graphical format to use is patients’
preferences. When surveyed, adults vary
in their preference for graphical format.
For instance, Brundage and Feldman-
Stewart found that people had a prefer-
ence for line graphs over bar graphs or
text only.?? In a qualitative study, Schapira
et al found that participants preferred
pictographs for single probabilities,
whereas bar graphs were preferred when
multiple risks were presented.?® How-
ever, previous research has also shown
that people prefer 3-dimensional bar
graphs, but are better at interpreting 2-
dimensional bar graphs.?*?® Thus, design-
ers of risk communication tools need to
be aware that giving people their pre-
ferred format may not be the most effec-
tive way to communicate the risks and
benefits of treatment.

What we need to learn. Unfortunately,
little research has examined whether
patients’ ability to understand graphics is
affected by numeracy. It is possible that
certain types of graphics are more appro-
priate for low-numeracy individuals,
whereas others are more effective for
those with high numeracy skills. Fur-
thermore, low- and high- numeracy indi-
viduals may differ in their preference for
how information is presented. For in-
stance, lower numeracy individuals may
prefer pictographs (due to their simplic-
ity) whereas high-numeracy individuals



may prefer bar graphs (because they are
more comfortable with analytical repre-
sentation). Research on graphical pre-
sentation of risk needs to include
numeracy measures (either objective or
subjective) so that we can better under-
stand how numeracy and graphical for-
mat interact to affect comprehension and
treatment decision making.

Choosing a Denominator for

Communicating Risks

What we know. Using a consistent
denominator when presenting multiple
risks is recommended."!* Thus, when pre-
senting multiple probabilities, it is criti-
cal to determine the denominator (10 vs
100 vs 1000 vs 10,000) that will best
facilitate consistent comparisons. If only
1 risk is being presented, then there is
more latitude in the denominator cho-
sen. Nevertheless, in a qualitative study,
participants were suspicious when a nu-
merator of 10 was used, because they
were concerned about the sample size
from which the data came from, whereas
“graphics with larger denominators were
perceived as depicting risk of lower mag-
nitude.”?® Furthermore, participants con-
sistently indicated that frequency graph-
ics that used small denominators were
viewed as being simple, direct, and easy
to interpret.

What we need to learn. Because highly
numerate individuals are better able to
equate risk statistics presented with dif-
ferent denominators, it is possible that
high-numeracy patients will have less
need for consistent denominators than
would low-numeracy patients. Further-
more, low- and high-numeracy individu-
als may differ in their preference for the
size of the denominator. Further research
should explore the role of numeracy in
determining the size and consistent use
of denominators.

Choosing the Time Span Used to

Communicate Risk Statistics

What we know. The choice of time
span used to present risks is based on
several factors, including the best statis-
tics that are available, the time frame
over which events occur, as well as the
time frame that is most useful for pa-
tients.?® Often, lifetime frames are cho-
sen. However, Woloshin et al argue that
narrower time frames (eg, 10 years) are
more appropriate.?’
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When women were asked how they
wanted to see their risk of breast cancer
presented, women of all ages were least
interested in receiving annual risk infor-
mation. Women aged 40-49 had a prefer-
ence for receiving risk information in a
10-year time frame because they per-
ceived a decade to be a time frame in
which one commonly makes life plans. In
contrast, older women preferred lifetime
risk information. Similarly, women who
perceived their risk of breast cancer as
high also preferred to receive lifetime
risk data.?®

The choice of time span has an impor-
tant impact on people’s risk perceptions
as well. Evidence suggests that people fail
to adjust their risk perceptions to account
for longer time spans. For example, tell-
ing people they have a 33% risk of serious
injury if they fail to use seat belts in a
lifetime of car trips yields greater seat
belt use than communicating the much
smaller risk of injury in a single trip.?®
Even when people receive risk informa-
tion in survival graph format (which ex-
plicitly shows how risk changes with time),
they often fail to adjust their risk percep-
tions to account for the time span dis-
played, eg, by seeing more risk in 15-year
graphs than in equivalent 5-year ones.?

What we need to learn. No research
has yet demonstrated an effect of
numeracy on interpretation of different
time spans. However, it is possible that if
high-numeracy individuals are better able
to perform the computations that provide
them with their risk judgments at mul-
tiple time points, the choice of time span
will not influence those people as much
as it does low-numeracy patients, who
cannot easily make these computations.
High-numeracy patients might, for ex-
ample, be allowed the flexibility to receive
risk data in the time period most salient
to their decision making without biasing
their perceptions. Clearly, our under-
standing of how to communicate informa-
tion across different time spans would be
improved by research that includes mea-
sures of numerical ability.

Absolute vs Relative Risk

Presentation

What we know. When patients are told
that a drug decreases the likelihood of a
side effect from 3.0% to 1.5%, the infor-
mation is being presented using an abso-
lute risk presentation. The same reduc-
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Table 1
Recommendations for Effective Risk Communication When the
Goal Is To Educate Patients About the Risks and Benefits of
Treatment

risk.

absolute change in risk).

Use multiple format for presenting risk (eg, numbers and graphs). Do not rely only on verbal descriptions of

Use a consistent denominator to facilitate comparisons between multiple risks/benefits.

Present risks in as narrow time span as possible (eg, 10-year rather than life time). Emphasize the time span,
as readers often ignore this information if it is not especially salient.

Never only present risk information using relative risk framing. Always provide the absolute risks (and/or

Present risk number using frequencies (eg, 1 in 100) instead of (or in addition to) percentage (eg, 1%).

In general, avoid presenting data in exclusively in either a gain or loss frame. Instead use both frames.

tion in risk can also be described using a
relative risk format. In a relative risk
presentation, patients would be told that
the drug cuts their likelihood of experi-
encing a side effect by 50%.

There is a significant discordance be-
tween how patients want to receive risk
information and what format has been
found to be most accurate. Patients con-
sistently indicate that they would prefer
to receive risk information in terms of a
relative risk reduction format.**3! How-
ever, one of the most well documented
biases in risk communication is the fact
that changes in risk (eg, an increase
from 6% to 8%) are perceived as much
larger when described in relative risk
terms (33% more risk) rather than the
absolute risk change (an increase of 2%).
This inconsistency is well documented in
both psychological and medical decision
contexts (particularly when discussing
risk reductions where the absolute risk
is low).3234

What we need to learn. Although rela-
tive risk biases are quite robust, the type
of presentation may not have as signifi-
cant of an impact on high-numeracy pa-
tients as for those with low numeracy
skills. High-numeracy individuals have
the mathematical ability to compute and
equate both the relative and absolute
risks, regardless of the how the informa-
tion was presented. However, it is un-
likely that low-numeracy individuals
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would have this same ability. Future re-
search needs to examine how low- and
high-numeracy individuals differ in their
ability to understand and perform compu-
tations for absolute and relative risk in-
formation.

Frequencies vs Percentages

What we know. A consistent and ro-
bust literature has shown that both pa-
tients and physicians show better under-
standing of risk information (in terms of
gross comparison and risk assessment
tasks) if risks are presented in terms of
frequencies (eg, 5 out of 100 people expe-
rience a side effect) rather than in per-
centages (5%).%® Furthermore, people pre-
fer to receive risk information in fre-
quencies rather than proportions.
Schapira found that people perceived fre-
quencies as more “people-oriented.”?°

Peters and colleagues tested whether
both low- and high-numeracy individuals
perform better if risks are presented in
frequencies rather than percentages.®®
In this study, some participants read the
following scenario text: “Of every 100 pa-
tients similar to Mr Jones, 10% are esti-
mated to commit an act of violence to
others during the first several months
after a discharge.” A second group had the
“%” deleted to create a frequency presen-
tation. Participants then used a 1 (low) to
6 (high) scale to rate the level of risk that
Mr Jones would harm someone. Ratings
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Table 2
Example of a Poor and an Improved Risk Presentation

Poor risk presentation

“Women who take tamoxifen experience a
50% risk reduction in their likelihood of
getting breast cancer.”

Weaknesses:

* Numerical information in percentage format
only.

* Includes relative risk only, no absolute risk
information.

¢ No time information.

Improved risk presentation

““A woman who has a 6 in 100 chance (6%) of
developing breast cancer in the next 5 years will
have her risk of breast cancer reduced to 3 in 100
(3%) if she takes tamoxifen. This means that the
woman would reduce her 5-year risk of developing
breast cancer by half.”

Advantages:
* Provides absolute risk statistics.

* Risk data shown in frequencies and percentages.

* Risk decrease shown in both absolute and
relative risk terms.

e Time frame clearly specified.

In this example we only use loss frame, as gain
framing would be both cumbersome and ineffective
at enhancing women’s understanding of their risk.

by high-numeracy individuals did not dif-
fer across conditions. In addition, both
high-numeracy groups and the low-
numeracy group given frequencies rated
the risk of Mr Jones harming someone as
medium. However, low-numeracy indi-
viduals given percentages rated the risk
as lower.

What we need to learn. The results of
Peters et al suggest that although low-
numeracy individuals perceive risks as
different when given frequencies vs per-
centages, the same is not true for higher
numeracy individuals. Thus, future stud-
ies testing differences in heath risk per-
ceptions or behavior should include
numeracy measures to identify similar
interaction effects.

Gain and Loss Frames

What we know. The term framing effect
refers to the finding that when people are
told that a treatment has a 90% chance of
survival (gain frame), most want it,
whereas when the same treatment is
presented as having a 10% chance of
death (loss frame), most decline the treat-
ment.?” Research consistently finds that
using gain versus loss frames can achieve
different results. For instance, loss frames
are more effective at encouraging indi-
viduals to engage in detection (eg,
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mammograms), whereas gain frames are
more effective when promoting preven-
tion behaviors (eg use of sunscreen).®®
These findings, however, are more appli-
cable to instances in which the developer
of education materials is trying to per-
suade the reader to take a particular
action. When developing a decision aid for
individuals who are attempting to make
an informed treatment decision, present-
ing information in only one frame may
result in biased decision making. Thus,
decision aids may need to present risk
statistics in both gain and loss frames.

Peters et al examined whether fram-
ing effects differ in low- and high-
numeracy individuals.®® In this study par-
ticipants rated students’ quality of work
on a 7-point scale. Framing was manipu-
lated by whether exam scores were de-
scribed as “74% correct” or “26% incor-
rect”. A framing X numeracy interaction
was significant and showed that lower
numeracy individuals demonstrated a
stronger framing effect than did higher
numeracy individuals.

What we need to learn. It is likely that
higher numeracy individuals are able to
transform the numbers back and forth
across the different frames. This sug-
gests that worries about the impact of
framing may be limited to those with low
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Table 3
Example #2 of a Poor and an Improved Risk Presentation

Poor risk presentation

“Women who take tamoxifen have a small risk
of getting cataracts sometime during their lifetime.”

“Women who take tamoxifen have a 100% greater
chance of developing cataracts in 5 years.”

Weaknesses:

* Only uses verbal terms to communicate the size
of the risk.

* Single format: no visual display.

* Riskincrease described only in relative risk
terms.

e Uses varying time frames (lifetime and 5-year
risk)

e Presented only in loss frame.

Improved risk presentation

“A woman who does not take tamoxifen has a 5-
year risk of getting cataracts of 1 in 100 (1%).
Taking tamoxifen increases this risk to 2 in 100
(2%). This means that, out of 100 women who take
tamoxifen, 98 (98%) will not get cataracts within 5
years.”

BRisk Without Tamoxifen

Bincreased Risk Caused
By Tamoxifen

Advantages:

* Includes both numeric and visual formats.

e Uses consistent denominator.

e Uses a narrow and consistent time span.

* Risks shown as frequencies and percentages
rather than just percentages.

* Increased risk shown in absolute risk terms.

* Presents both gain and loss frames.

numeracy. Future research needs to
evaluate whether framing impacts both
low- and high-numeracy individuals
equally.

Summary

Anyone seeking to communicate risk
information to patients clearly needs to
consider many different factors in order
to ensure that the information provided
will be effective in helping patients make
their medical decisions. Table 1 summa-
rizes our recommendations for commu-
nicating information about the risks and
benefits of treatments. It is important to
note that these recommendations are
limited to a decision-making paradigm. If
the communicator’s goal is to persuade a
patient (eg, convince a patient to stop
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smoking) rather than to inform careful
consideration of risk/benefit trade-offs,
other risk communication methods might
be more appropriate. Tables 2 and 3
present examples of how to (and how not
to) communicate the risks and benefits of
treatment.

Discussion and Future Directions for

Research

The research summarized above shows
that risk perceptions and medical deci-
sion making can often be significantly
influenced by risk communication meth-
ods. For example, presenting information
in terms of relative risk rather than abso-
lute risk can change people’s decisions.
Although rationally these differences
should not affect decision making—after



all, it is still the same numbers and the
same risks— they often do.

What is not yet known is whether
numeracy interacts with these commu-
nication methods. Are higher numeracy
individuals immune to differences in risk
presentation? Is their numerical ability
sufficiently strong that their risk percep-
tions are stable across multiple ways of
presentation? Future research on risk
communication must include measures
of numeracy (either objective or subjec-
tive) so that we can better understand
whether the impact of risk communica-
tion differs among people with low and
high numeracy abilities.

Another potential area for research is
testing whether there is a preferred way
to present information to patients with
low numeracy and a different way to
present information to high-numeracy
individuals. If so, then it may be neces-
sary to tailor risk communications to
meet the requirements of patients with
differing numeracy levels. For instance,
it may be that low-numeracy individuals
do not benefit from survival curves (and
survival curves may actually hinder un-
derstanding), but that high-numeracy
individuals benefit from the information.
In this case it may be necessary to tailor
the use of survival curves. Numerous
studies have consistently shown that tai-
loring improves patient behaviors such
as smoking cessation, mammography
screening, and improving dietary hab-
its.?91° This research has also suggested
that tailoring might be more effective in
low-socioeconomic patients. Tailoring
risk communication methods could be an
additional effective way to improve pa-
tients’, and especially low-numeracy pa-
tients’, understanding of the risks and
benefits of treatment. Future research
should examine whether tailoring risk
communication methods impacts risk
perceptions and medical decision mak-
ing.

As patients rely more and more on
written materials (eg, the Internet and
decision aids) to learn about their new
diagnoses and treatment options, it be-
comes critical that we better understand
how to communicate the risks and ben-
efits of treatment in a way that people can
understand and can integrate into their
medical decision making. Risk commu-
nication research needs to determine
how different presentation methods af-
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fect people who differ in numeracy or
other individual characteristics such as
need for cognition. If we do discover that
different risk-communication methods
work better in low- (or high-) numeracy
individuals, future communications
should use this information to tailor ma-
terials based on the needs of the patient.
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