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Abstract Patients want and need comprehensive and accurate information about their
medicines so that they can participate in decisions about their healthcare. In
particular, they require information about the likely risks and benefits that are
associated with the different treatment options. However, to provide this infor-
mation in a form that people can readily understand and use is a considerable
challenge to healthcare professionals. One recent attempt to standardise the lan-
guage of risk has been to produce sets of verbal descriptors that correspond to
specific probability ranges, such as those outlined in the European Commission
(EC) Pharmaceutical Committee guidelines in 1998 for describing the incidence
of adverse effects.

This paper provides an overview of a number of studies involving members
of the general public, patients, and hospital doctors, that evaluated the utility of
the EC guideline descriptors (very common, common, uncommon, rare, very
rare). In all studies it was found that people significantly over-estimated the
likelihood of adverse effects occurring, given specific verbal descriptors. This in
turn resulted in significantly higher ratings of their perceived risks to health and
significantly lower ratings of their likelihood of taking the medicine. Such prob-
lems of interpretation are not restricted to the EC guideline descriptors. Similar
levels of misinterpretation have also been demonstrated with two other recently
advocated risk scales (Calman’s verbal descriptor scale and Barclay, Costigan
and Davies’ lottery scale).

In conclusion, the challenge for risk communicators and for future research
will be to produce a language of risk that is sufficiently flexible to take into
account different perspectives, as well as changing circumstances and contexts
of illness and its treatments. In the meantime, we urge the EC and other legislative
bodies to stop recommending the use of specific verbal labels or phrases until
there is a stronger evidence base to support their use.
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Over the past decade there has been an increas-
ing realisation that patients want and need infor-
mation about their medicines that is authoritative,
accurate and understandable so that they can fully
participate in decisions about their healthcare. En-
abling people to make informed judgements is a
cornerstone of the philosophy of concordance in
medicine taking[1] and is a key aspect of the UK
National Plan for the National Health Service
(NHS).[2] However, this move towards patient em-
powerment also presents a considerable challenge
as many patients are cognitively and emotionally
ill-equipped to understand, retain, and use the nec-
essary information.[3] Effectively communicating
even the simplest and most unthreatening of mes-
sages to a diverse audience is difficult enough. The
problems of communicating complex medical in-
formation, involving risk and uncertainty, are con-
siderable.

Consumers need to know many types of infor-
mation about the medicines that they take. This
includes the medicine’s name, purpose and how it
works. People also need to know about its contra-
indications and its possible adverse effects, includ-
ing how likely they are to happen and what to do
if they do occur. One approach to simplifying and
standardising the presentation of probabilistic in-
formation (such as when informing patients about
the benefits and risks associated with particular
medicines) has been to produce sets of verbal de-
scriptors that correspond to specific probability
ranges.[4] Undoubtedly the most influential of
these in relation to medicine taking was outlined in
the European Commission (EC) Pharmaceutical
Committee guidelines in 1998.[5] This followed an
earlier published EC directive[6] which stated that
every medicine supplied in the UK should be ac-
companied by a comprehensive patient informa-
tion leaflet, which must include a list of all adverse
effects referred to in the medicine’s summary of
product characteristics (previously known as the
data sheet), in a form that the patient would under-
stand. The 1998 guideline recommended that the
frequency of adverse effects could be banded into
five groupings based on five verbal descriptors,

ranging from ‘very rare’ to ‘very common’, with
each term being associated with a specified range
of frequencies of occurrence (see table I). Unfor-
tunately, despite advocating in the guideline that
patient information leaflets should be subject to
user testing,[7] the EC appears to have failed to use
such an evidence-based approach when formulat-
ing its own recommended terminology.

The fact that the EC did not base its selection of
the five verbal descriptors on systematic empirical
evidence is a concern for two reasons. Firstly, sub-
stantial research in the medical field, as well as in
other areas, has shown that there are large individ-
ual differences in people’s interpretation of terms
that are commonly used to describe risk prob-
ability, even in relatively restricted domains.[9-13]

Bryant and Norman,[9] for example, found that
physicians’ interpretations of the term ‘likely’
(with regard to risk probability) ranged from 25 to
75%. More recently, Timmermans[12] reported that
interpretations of the term ‘very likely’ ranged
from 30 to 90%, even when presented in a re-
stricted medical context. The second reason for
concern is that other studies[14-17] have shown that
people’s perception of risk and their stated likeli-
hood of taking a particular medicine are influenced
by the information that they are given about the
medication’s adverse effects (and the way that it is
presented). Thus, if patients incorrectly interpret
the EC guideline-recommended verbal descrip-
tors, then this may well result in their misper-

Table I. Probability estimates of adverse event occurrence in a UK
student sample compared with frequencies assigned by the
European Commission (EC) according to the terminology used
(EC guideline-recommended descriptors) to describe frequency of
occurrence of adverse events[8]

EC guideline-
recommended verbal
frequency descriptor

Mean (SD) probability
estimate of frequency
assigned by study
participants (n = 268)

Frequency
assigned by the
EC guideline

Very common 65% (24.2%) >10%

Common 45% (22.2%) 1–10%

Uncommon 18% (13.0%) 0.1–1%

Rare 8% (7.5%) 0.01–0.1%

Very rare 4% (6.7%) <0.01%
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ceiving the risk associated with taking a particular
medicine and affect their decision whether or not
to follow the prescribed course of treatment.

This current paper provides an overview of a
number of studies that we have carried out to eval-
uate the utility of the EC guideline-recommended
descriptors. Section 1.1 describes four experi-
ments that investigated members of the general
public’s interpretation of the descriptors in relation
to mild and severe adverse effects. In order to in-
crease the validity of our conclusions, section 1.2
reports a study carried out with patients actually
taking medicines described in the patient informa-
tion leaflet (and to which the adverse effect infor-
mation refers). Given the considerable increase in
sales of over-the-counter (OTC) medicines, sec-
tion 1.3 summarises a study which assessed how
people interpret one of the EC-recommended de-
scriptors in the context of a patient information
leaflet describing a common anti-inflammatory
medicine. The study also evaluates a second aspect
of the EC guideline concerning how best to inform
people about what to do should they experience
adverse effects. The remaining sections of the pa-
per consider the advantages and limitations of
other risk scales, as well as addressing the role that
the patients’ experiences and other contextual fac-
tors might have in influencing their perception of
risks and benefits of medicine taking. The paper
ends with a discussion of some of the broader is-
sues involved in communicating risk of medica-
tion adverse effects.

1. An Evaluation of the European
Commission (EC)  Guideline-
Recommended Descriptors

Given the concerns outlined in the section
above, we decided to carry out a series of experi-
ments to investigate people’s interpretations of the
EC guideline-recommended descriptors and to as-
sess how use of the descriptors impacts on their
perception of risk and views about medicine tak-
ing.[8,18,19]

1.1 The Hypothetical Medicines Studies

1.1.1 Experiment 1
In an initial experiment,[8] 268 students from

Reading University, UK, were presented with a
simple but realistic scenario about visiting the doc-
tor and being diagnosed with either a throat or ear
infection. They were prescribed a (hypothetical)
short-course antibacterial agent, which was said to
be associated with five adverse effects. The prob-
ability of occurrence of each adverse effect was
described using one of the five EC guideline-
recommended descriptors (in a fully counter-
balanced design), and participants were asked to
estimate the percentage of the population (or the
number of people out of 10 000) who would expe-
rience the adverse effect if they took the medicine.

The results showed no effect of the type of re-
sponse (percentage or frequency). The combined
means are shown in table I, together with the EC
guideline-designated probability ranges for each
descriptor. In this table, it can be seen that there is
a considerable discrepancy between our partici-
pants’ interpretation of the five probability terms
and the corresponding assigned frequencies. For
example, the EC guideline recommends that the
term ‘common’ should be used to describe prob-
abilities between 1 and 10%.[5] Our participants
produced a mean probability estimate for this de-
scriptor of 45%.

1.1.2 Experiment 2
The second study[8] used a broader participant

sample (112 members of the UK general popula-
tion), and compared two versions of a short expla-
nation about a medication and its adverse effects.
Similar to the methodology of experiment 1, the
explanation was presented in the context of a sce-
nario about visiting the doctor and being pre-
scribed some medicine. In one version, people
were told that the adverse effects occur in 15% of
people who take the medicine; in the other version
they were told that the adverse effects were very
common, the term designated by the EC guideline
for that probability. We chose 15% for the numer-
ical condition on the grounds that it was suffi-
ciently above the lower bound of the assigned
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probability range for ‘very common’ in the EC
guideline framework (i.e. 10%) but would never-
theless be considered to be realistic, given that few
adverse effects occur in much more than 10% of
people who take a medicine. People were asked to
rate (on a 6-point Likert scale) how satisfied they
were with the information presented, how likely it
was that they would experience the adverse effects
if they took the medicine, the risk of doing so to
their health, and their likelihood of taking the med-
ication.

The main findings of experiment 2 are shown in
table II. Analyses of variance confirmed that there
was a significant difference between the verbal
(‘very common’) and numerical (15%) conditions
on all six measures. Thus, those who were told that
the adverse effects were ‘very common’ were less
satisfied with the information, perceived the ad-
verse effects to be more severe and more likely to
occur, and the perceived risk to their health to be
greater than those who were told that the effects
occurred in 15% of people who took the medica-
tion. The verbal descriptor also resulted in signifi-
cantly lower ratings of intention to comply. Impor-
tantly, the average probability value assigned to
the ‘very common’ term was very similar to that
found in experiment 1 (64%).

1.1.3 Experiment 3
One limitation of experiment 2 was that the

sample included few people who were aged >60
years. However, people in this age group, both in
Europe and the US, are more likely to be taking
prescribed medicines than their younger counter-
parts.[20-23] The UK National Service Framework
for older people[24] indicates that 80% of people
aged >75 years take at least one prescribed medi-
cine, and 36% take four or more. We therefore de-
cided to replicate experiment 2 using a sample of
the general population (120 participants) that was
balanced across three different age groups (18–40,
41–60, and 61–80 years).[19]

The results confirmed the findings of experi-
ment 2, in that people’s mean probability estimate
when given the descriptor ‘very common’ was
69%. Furthermore, there were again significant
differences between the verbal and numerical con-
ditions on participants’ judgements of satisfaction,
adverse effect severity, likelihood of adverse effect
occurrence, perceived risk to health, and intention
to comply. Importantly, these effects occurred
across all three age groups.

1.1.4 Experiment 4
Given that within the EC guideline framework

the descriptor ‘very common’ is associated with
the widest band of incidence rates (>10–100%), the
final experiment[19] examined people’s interpreta-

Table II. Probability estimates of adverse event occurrence and mean ratings for Likert-scale variables in a UK general population sample
according to the terminology used to describe frequency of occurrence of adverse events (results of ‘Experiment 2’)[8] 

Terminology useda

‘very common’ (n = 56) ‘15%’ (n = 56)

Mean (SD) probability estimate for the occurrence of an 
adverse event

64.4% (20.2%) 20.0% (11.2%)

Likert scale variablesb

Satisfaction with information presented 3.1 3.7

Perceived severity of adverse effects 4.5 3.7

Perceived likelihood that an adverse event will occur 4.4 2.5

Perceived risk to health posed by an adverse event 3.8 2.8

Perceived likelihood of taking the medication 3.1 4.2

a The likelihood of the occurrence of an adverse event was described to participants either by using the description suggested by 
the European Commission guideline terminology of ‘very common’ or by using a corresponding numerical value of 15%.

b Variables were rated on a scale from 1–6, with 1 being the lowest rating and 6 being the highest rating.
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tion of two terms, ‘common’ and ‘rare’, whose
bands have upper and lower limits, making it pos-
sible to identify over-estimations as well as under-
estimations in judgements. The experiment also
examined whether people’s judgements were af-
fected by whether the scenarios described either
relatively severe adverse effects (e.g. chest pain,
convulsions) or mild effects (e.g. increased thirst,
tiredness). 360 members of the UK general popu-
lation took part in the investigation. Similar sce-
narios were used to those employed in experiments
2 and 3. The adverse effects were described as be-
ing ‘common’ (or ‘rare’) in people who took the
medicine, or occurring in 2% (or 0.02%) of people
who took the medication.

Similar to the results of experiments 1, 2 and 3,
analyses of variance measures confirmed that
people who received the EC guideline-recom-
mended verbal descriptors reported significantly
higher probability estimates, were significantly
less satisfied with the information, rated adverse
effect severity and risk to health to be greater, and
said that they would be significantly less likely to
take the medicine than those given the comparative
numerical conditions (see table III). A particularly
striking finding was that only 7 out of 180 partici-
pants who were given a verbal descriptor provided
probability estimates that fell within the EC guide-
line-assigned range (1–10% for ‘common’, and
0.01–0.1% for ‘rare’). Virtually all remaining par-
ticipants produced values that were higher than the

upper bound limits of the assigned range. As in our
recently published work,[16] scenarios that de-
scribed mild adverse effects, compared with those
that described severe effects, resulted in partici-
pants reporting greater satisfaction with the infor-
mation, less perceived risk to health, and higher
intention to comply with taking the medication. In
addition, people who received verbal descriptors
(‘common’ or ‘rare’) reported significantly higher
probability estimates when the scenarios described
mild adverse effects (56% for ‘common’ and 25%
for ‘rare’) compared with severe adverse effects
(45% for ‘common’ and 19% for ‘rare’).

1.1.5 Conclusions from the Hypothetical
Medicines Studies
The results were remarkably consistent across

the four experiments. The effects (whether the sce-
narios referred to relatively high or low prob-
abilities of adverse event occurrence) held for all
EC guideline descriptors tested, were present in a
student population and three general population
samples, and were consistent across three different
age groups (a total of nearly 850 participants).

In all four experiments, the use of the qualita-
tive descriptors recommended by the EC guideline
was not only associated with a considerable vari-
ability in responses, but also led to a gross overes-
timation of risk. Taken together, the findings pro-
vide a clear message for the producers of patient
information leaflets that accompany medicines.
Compliance with the EC guideline is likely to lead

Table III. Probability estimates of adverse event occurrence and mean ratings for Likert-scale variables in a UK general population sample
according to the terminology used to describe the frequency of the occurrence of adverse events (results of ‘Experiment 4’)[19]

Terminology useda

‘common’ (n = 90) ‘2%’ (n = 90) ‘rare’ (n = 90) ‘0.02%’ (n = 90)

Mean (SD) probability estimate for the occurrence 
of an adverse event

50.5% (24.4%) 9.5% (14.2%) 21.5% (17.7%) 6.8% (15.4%)

Likert scale variablesb

Satisfaction with information presented 3.73 3.98 3.71 4.12

Perceived severity of adverse effects 3.60 3.11 3.22 2.76

Perceived risk to health posed by an adverse event 2.77 2.08 2.38 2.15

Perceived likelihood of taking the medication 4.29 5.07 4.71 5.10

a The likelihood of the occurrence of an adverse event was described to participants either by using descriptions suggested by the 
European Commission guideline definition of ‘common’ or ‘rare’ or by using corresponding numerical values of 2% or 0.02%.

b Variables were rated on a scale from 1–6, with 1 being the lowest rating and 6 being the highest rating.
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to a significant overestimation of the probability
that adverse effects will occur. This, in turn, is
likely to affect patient judgements of perceived
risk to health and decisions about whether or not to
adhere to the prescribed course of treatment.

The findings are also in line with two earlier
studies carried out in The Netherlands[25] and Ger-
many,[26] which showed that people may not inter-
pret verbal probability labels in the way that is in-
tended by the communicator. Ours are the first
experiments, however, to provide evidence that
these interpretational difficulties can have a nega-
tive impact on people’s perceptions of risk and in-
tended health behaviours.

One interesting and unexpected effect which
appeared consistently in the experiments was that
many people assigned to the numerical conditions
did not respond with the percentage given in the
scenario, but tended to provide higher estimates.
For example, those who were told that the adverse
effects occur in 15% of people who take the med-
icine provided mean estimates of around 20%. We
are currently investigating this effect to determine
its underlying cause. One possibility is that people
do not completely trust the information that is pro-
vided in patient information leaflets.[27]

1.2 The Real Medicines Study

A potential criticism of our work described in
section 1.1 is that the experiments were carried out
with students and members of the general popula-
tion, rather than with patients reading leaflets
about actual medicines they have been prescribed.
Although we tested a broad sample of the popula-
tion and selected scenarios that would readily ap-
ply to them (i.e. visiting their general practitioner,
being diagnosed as having a relatively minor infec-
tion, and being prescribed a short-course antibac-
terial agent), it is possible that different results
would have been obtained with real patients. We
therefore carried out three studies with patients in
a hospital cardiac rehabilitation clinic and with
adult patients who were visiting a community phar-
macy to obtain their prescription medications.[28]

In the largest of the studies we investigated pa-

tients’ interpretations of two of the EC guideline-
recommended descriptors in relation to adverse
effects associated with two commonly prescribed
HMG-CoA reductase inhibitors (simvastatin and
atorvastatin). The incidence rates of each adverse
effect were extracted from systematic reviews and
trials published at the Cochrane Library.[29] 120
patients were given information about the risk of
pancreatitis (either as a verbal descriptor, rare
or as a numerical value, 0.04%) or constipation
(‘common’ or 2.5%). Our findings were similar to
those found in the hypothetical medicines studies,
with people providing mean probability estimates
of 34 and 18% for the effects described as common
and rare, respectively. Patients assigned to the ver-
bal conditions also reported significantly higher
ratings of perceived risk to health than those as-
signed to the numerical conditions.

1.3 Over-the-Counter Medicines

The hypothetical and real medicines studies
involved scenarios/situations where a general prac-
titioner or hospital doctor had prescribed the med-
icines in question. However, a substantial and in-
creasing proportion of medicine is bought over the
counter, both in the UK and throughout the devel-
oped world. In the year 2000, sales of OTC medi-
cines in the UK amounted to £1.6 billion and were
equal to one-third of the NHS drugs bill.[30] In line
with this, the EC directive[6] does not differentiate
between prescription and OTC medicines; both re-
quire users to be given comprehensive and under-
standable information about the adverse effects as-
sociated with medications. We therefore thought it
important to test whether our earlier findings, in
relation to the interpretation of the EC guideline-
recommended probability labels with prescribed
medicines, also applied to situations involving
OTC medicines.[31]

We also evaluated a second aspect of the EC
guideline, which concerned actions to take should
adverse effects be experienced.[5] Clearly, it is im-
portant that consumers are not just given informa-
tion about adverse effects and their likelihood, but
are also advised what to do should adverse effects
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occur. The EC guideline recommends that, in such
a situation, if the consumer needs to seek help ur-
gently then the term ‘immediately’ should be used.
In contrast, if the situation is less urgent, then the
recommended term is ‘as soon as possible’. Unfor-
tunately, as with the advocated probability de-
scriptors, the recommendation was not based on
empirical evidence.

We therefore carried out a two-phase study
(D.C. Berry, unpublished data) in which 188
members of the UK general population were given
a scenario about visiting their local pharmacy
with a stiff neck and purchasing ibuprofen (an anti-
inflammatory medicine). In the first phase of the
study the participants were told the patient infor-
mation leaflet stated that the medicine was associ-
ated with an adverse effect (stomach discomfort
or pain). The probability of occurrence was said to
be either 6% or common (the EC-recommended
descriptor for that incidence rate). In addition to
estimating the probability that they would experi-
ence the adverse effect, people rated the informa-
tion on a number of scales including perceived risk
to health and intention to take the medicine. In the
second phase, they were told that the medicine was
also associated with a rarer adverse effect (wheez-
ing or unexplained shortness of breath), and if they
experienced this effect they should seek medical
help either ‘immediately’ or ‘as soon as possible’
(depending on the experimental condition). They
then had to select, from a given set, which action
they would take, for example, return to the phar-
macy or go to the hospital casualty department.

The results of the first phase reflected the find-
ings of our earlier studies on prescribed medi-
cines.[18] People who were told that the adverse
effect was ‘common’ estimated the probability of
occurrence as 57% compared with 19% for those
who were given the numerical value. They also
rated their perceived risk to health to be signifi-
cantly higher and their intention to take the medi-
cine to be significantly lower than those assigned
the numerical presentation condition. Interest-
ingly, only one of the 94 participants given the
verbal descriptor produced a probability estimate

that fell within the EC-designated band for com-
mon (i.e. 1–10%).

In terms of the second phase of the study, there
was no significant difference in people’s interpre-
tations of ‘immediately’ and ‘as soon as possible’.
Thus, from this study, there was no evidence to
support the EC guideline’s recommendation that
the former term should be used when consumers
need to seek medical help urgently and the latter
when the need is less urgent.[5] Again, the EC
guideline appears to be premature in recommend-
ing the use of particular terms or phrases, without
assessing how people actually interpret their
meaning.

2. Evaluating the Calman Risk Scale

Taken together, the studies of the hypothetical,
real, and OTC medicines provide a clear and con-
sistent message. Use of the EC guideline-recom-
mended terms to inform patients about the inci-
dence of adverse effects is likely to lead to a
significant over-estimation of the probability that
adverse effects will indeed occur. This, in turn, is
likely to affect judgements of perceived risk to
health and decisions about whether or not to take
the medicine in question. Does this mean that ver-
bal descriptors should never be used in such situa-
tions? Some researchers have argued that there are
considerable advantages to using verbal labels,
despite the variability in how they are interpre-
ted.[32,33] Windschitl and Wells,[33] for example,
suggested that verbal descriptions of uncertainty
have the advantage that they allow for more asso-
ciative and intuitive thinking. They pointed out
that there are many everyday situations (e.g. decid-
ing whether or not to walk home late at night) in
which human decisions and behaviours are not
based on deliberate and rule-based thinking, and
that the use of numerical descriptions may misrep-
resent how individuals think about uncertainty in
such situations. They reported three experiments
showing that, relative to numerical values, verbal
descriptors were more sensitive to manipulations
of context and framing, and were better predictors
of people’s preferences and behavioural intentions.
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Thus, it could be argued that verbal descriptors
should be used, and that maybe the EC guideline[5]

has simply attached inappropriate verbal labels to
the specified probability ranges. Indeed, Cal-
man[34] (former UK Government chief medical of-
ficer) advocated a different set of verbal labels
(high, moderate, low, very low, minimal, and neg-
ligible) to describe the risk of occurrence of med-
ication adverse effects. For example, he recom-
mended that the term ‘high risk’ should be used for
probabilities in the range to which the EC has as-
signed the terms ‘very common’ and ‘common’,
and ‘low risk’ for the probability range to which
the EC guideline has linked to ‘rare’. Again, how-
ever, the recommendations were not based on em-
pirical evidence, and a recent study by our research
group has shown a significant divergence between
Calman’s recommendations and people’s actual
interpretations.[31] For example, our participants
(160 university students) produced a mean prob-
ability estimation of 30% for the term ‘moderate’,
whereas Calman recommended that the term be
used for the probability range of 0.1–1%. Further-
more, our participants had particular difficulty in
distinguishing the meaning of the three lowest fre-
quency terms, producing mean probability esti-
mates of 10, 9 and 8% for the terms ‘very low’,
‘minimal’ and ‘negligible’, respectively. There
was also a fair amount of variability in people’s
interpretations, similar to our hypothetical and real
medicines studies of EC descriptors,[8,19] suggest-
ing that it may be difficult to produce a set of labels
that will be interpreted in a consistent way by a
diverse group of people.

3. Doctors’ Interpretation of the 
EC Guideline and Calman 
Verbal Descriptors

The findings of the above studies show that
members of the general public significantly over-
estimate the likelihood of adverse effects occur-
ring, when interpreting the descriptors that were
recommended by both the EC guideline[5] and Cal-
man.[34] Is this because they have no accurate
knowledge about typical incidence rates and be-

lieve that adverse effects in general occur with
much greater frequency than is typically the case
with most medicines?

This leads to the further question of whether
doctors, who have a much better knowledge about
typical incidence rates of adverse effects from
medication, would interpret the EC guideline and
Calman-recommended descriptors in a way that is
more in line with the intentions of those who for-
mulated the scales. Previous studies in the litera-
ture[12] have shown no effect of the level of exper-
tise of doctors when interpreting verbal probability
terms, but one might expect that the judgements of
people with medical training would be more real-
istic than those of people with no training or expe-
rience. There is some suggestion in the literature
that this might be the case,[9,35] but the evidence is
inconclusive.

Two further studies were carried out,[31] with
hospital doctors from a range of different special-
ities.1 Fifty-eight doctors were presented with the
following scenario: they are reading an article
about a new antibacterial agent, which is associ-
ated with a number of mild or severe (depending
on the experimental condition) adverse effects. As
with our studies with the general public, the doc-
tors were required to produce numerical estimates
for the given verbal descriptors.

The results showed that, contrary to our hypoth-
esis, the doctors significantly over-estimated the
probability of adverse effects occurring, given
each verbal descriptor, for both the EC and Calman
scales. However, the degree of over-estimation
was not as great as in the studies with the non-med-
ically trained participants. For example, the doc-
tors provided a mean estimate of 46% for both
‘very common’ (EC descriptor) and ‘high’ (Calman
descriptor), compared with means of 65 and 52%,
respectively, for the participants who had no med-
ical training. Similarly, the doctors provided a
mean estimate of 2% for both ‘rare’ (EC) and ‘very
low’ (Calman), compared with 8 and 10%, respec-

1  This work was carried out in collaboration with Dr Wendy
Holden from the Royal Berks and Battle Hospitals Trust.
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tively, reported by the non-medically trained par-
ticipants.

4. Other Risk Scales

It has been suggested by some researchers and
health professionals[4,36] that the communication
of risks can be improved by relating potentially
hazardous events to events or concepts with which
people are familiar. Calman and Royston,[4] for ex-
ample, proposed a community risk scale that uses
the size of various communities as risk compari-
sons. In this way, the risk of a particular adverse
effect can be described in terms of it happening to
approximately one person in a street or in a town.
Paling[36] used the risks of familiar events such as
being in a car accident, a murder victim, or struck
by lightening as comparators. Clearly, in order for
such scales to be effective, people need to have
relatively accurate and consistent understanding of
the likelihood or size of the comparative items. In
line with this, Barclay, Constigan and Davies[37]

pointed out that, given the popularity of the lottery
in the UK, many people (with a broad range of
backgrounds and educational levels) would have
experience of buying lottery tickets and/or of
watching the weekly draw on television. They
therefore suggested that a lottery-based scale
might be an effective way of conveying risk infor-
mation. Based on the figures supplied by the lot-
tery organisers, Barclay et al.[37] designed a near-
logarithmic scale showing the probability of
matching a number of balls for a £5 stake. For ex-
ample, a three-ball prize (£10) corresponds to a
risk of between 1 in 10 and 1 in 100. They sug-
gested that many people might be expected to have
knowledge of how likely these winning events
would be, which would enable them to make effec-
tive risk comparisons.

In an attempt to find empirical support for the
suggestion of Barclay et al.,[37] we asked 132 mem-
bers of the general population to estimate the prob-
ability, given a £5 stake, of their having three, four,
five or six numbers match the winning lottery num-
bers. Half of the sample bought lottery tickets ev-
ery, or nearly every, week. Participants indicated

their judgements by selecting one of the six verbal
descriptors from Calman’s scale, and by selecting
one of six given numerical frequency bands. We
found that people were very poor at selecting the
correct probabilities, when presented in either ver-
bal or numerical format. This was particularly the
case for the three- and four-ball matches (i.e. the
higher probability events), with <5% of partici-
pants providing correct responses. The majority of
participants greatly under-estimated the prob-
abilities, believing that their chances of winning
were far less than they were in practice. Interest-
ingly, there was no difference at all between the
responses of those who were regular lottery play-
ers and those who were not. Thus, we could find
no evidence to support the use of a lottery-based
scale for communicating risk probability.

5. Concluding Comments

The findings from the broad range of studies we
have reviewed in this paper confirm the statement
made at the outset, that the problems of communi-
cating complex medical information involving risk
and uncertainty are considerable. Some advances
might be made by using appropriate combinations
of verbal and numerical information, building on
the advantages of the two methods,[38] or by using
graphical methods of presentation,[39,40] but we are
still a long way from achieving a standardised lan-
guage of risk.[41] Moreover, as Edwards and El-
wyn[42] have recently acknowledged, this may not,
in fact, be a sensible goal for researchers and com-
municators. Standardising the language does not
allow the flexibility required for dealing with peo-
ple with different levels of literacy, numeracy, and
attitudes. ‘The nature of risk, its burden, the con-
text, and the timeframe over which one has to live
with it are all important determinants of how indi-
viduals interpret risk for themselves and of
whether they choose to accept it.’[42] For example,
one cannot easily separate consideration of the size
of risk from the value attached to harm, i.e. its
meaning and implications for a person’s life. Sim-
ilarly, one should not think about possible risks
associated with taking particular medicines in iso-
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lation from the likely beneficial effects. For most
people there will be only a single benefit that is
sought but the potential risks are often multiple.[43]

Finally, it is not clear that it is feasible, or justifi-
able, to apply estimates of risk derived from pop-
ulations to individuals. People often have an ‘all or
nothing perspective to harm and risk’,[44] as illus-
trated by the patient who questioned the doctor,
‘what do you mean by saying that if I have the
treatment, the risk of stroke is 5%. Surely, I will
not have 5% of a stroke. I will either have a stroke,
which is 100%, or I will not, which is 0%.’

Clearly, the biggest challenge for risk commu-
nicators and for future research will be to produce
a standardised language of risk (and benefit) that
is sufficiently flexible to take into account differ-
ent perspectives, as well as changing circumstan-
ces and contexts of illness and its treatment. In the
meantime, the EC and other legislative bodies and
health professionals should stop advocating the use
of particular verbal labels or phrases until there is
a much more solid evidence base to support their
use.
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