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SUMMARY
Measures of risk frequently contribute to our understand-
ing, prevention, or treatment of disease, but it is important
that general practitioners (GPs) explain clinical risks effec-
tively to patients to ensure they are not misunderstood, as
risk information can assist in decision-making processes
and encourage behavioural change. However, the interpre-
tation of risks by patients and doctors varies. It is argued
that problems arise because communication about risk is
usually framed in terms of the language of chance or prob-
ability. In this paper, we describe how probability theory
developed, and suggest that attempts to communicate
empirical risk processes in probabilistic language are
bound to produce dilemmas. We explore how the theory
relates to clinical practice and identify key issues that doc-
tors must address in discussing risk with individual
patients.
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Introduction
GENERAL practitioners must explain risks effectively to
Jpatients, or they may ultimately 'run the risk' of being mis-

understood. Risk is the possibility of incurring misfortune or
loss,' and is important in epidemiology, clinical medicine, and
everyday life. Measures of risk frequently contribute to our
understanding, prevention, or treatment of disease. Modem sci-
ence and medicine can now achieve more than ever before, but
recently public awareness of our inability to explain the risks of
treatment or disease adequately with individual patients has
grown. This perhaps explains the 'popularity' or public thirst for
risk understanding,2 and the 'epidemic of risk in medical jour-
nals'.3

Clinical risk communication is not straightforward.4 The inter-
pretation of risks by patients and doctors varies,5'6 and the pur-
pose of risk information (to assist decision making or to encour-
age behaviour change) is not always realized.7-9 This paper arises
from a seminar led by LP that discussed the relationship between
probability theory and communication about risks in general
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practice. It argues that some of the problems arise because com-
munication about risk is usually framed in terms of the language
of chance or probability.'0'1' The seminar explored issues about
chance and choice, looking at sociological obstacles to evidence-
based health care, principally the problems of translating deci-
sions about groups (the basis of epidemiology) to individual
decisions (the core business of clinical practice).
We describe how probability theory developed and suggest

that attempts to communicate empirical risk processes in proba-
bilistic language are bound to produce dilemmas. We explore
how the theory relates to clinical practice and identify key issues
that doctors must address in discussing risk with individual
patients. We also identify research opportunities to improve risk
communication.

Historical background: subjectivist interpretation of
probability
In the history of probability theory there have been two main
interpretations, the subjectivist and the frequentist. The former
interpretation arose in the late seventeenth century from the
'games of chance'. It became recognized that the fall of a die or
the receipt of a playing card were not haphazard events but were
precisely calculable as what are now termed 'a priori indepen-
dent equiprobable outcomes'. Some events were also observed
not to take this equiprobable form, such as the chances of life or
death, but attempts were still made to frame variable age-related
death rates in the language of equiprobable outcomes.'2
More importantly, the early probabilists argued that the proba-

bility of an event lay not so much in the event itself as in our sub-
jective expectation of it. We may expect to obtain a '6' in six
throws of a fair die, but we may be, and frequently are, disap-
pointed in a particular outcome. The same would be true of our
'expectation of life'. In this vein, philosophers argued that we
must distinguish between (subjective) probability (based on our
expectations and observations of events) and (objective) chance
(which exists, but which we may be unable to assess correctly).
Thus, although the world is completely determined, our knowl-
edge of it is fragmentary and partial and can only be expressed by
inadequate probabilistic judgements. But if we deal in these prob-
abilistic judgements, the question arises how we ensure that such
judgements are reliable rather than merely fanciful. The nine-
teenth century solution to this problem was a simple and stunning
strategy, which had a major impact on both mathematics and
social science. It rejected the particular and the individual, and
focused instead on the collective. This change of emphasis can be
illustrated by the problem of predicting the length of a human life.

In the eighteenth century it had been assumed that expectation
of life was related to the characteristics of particular and singular
human beings. Diderot, for example, argued that it was pointless
to consider the chances of a given man dying within the year on
the basis of objective evidence (such as the mortality of a group
of men of the same age).'3 Rather, we should consider this man,
his temperament, his state of health, his 'genre de vie', his pro-
fession, and so on.

Frequentist interpretation of probability
In the nineteenth century, the frequentist interpretation suggested
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we predict the typical length of a human life by studying large
numbers of people, taking the sum of the years lived, and then
dividing by the number of people studied. Poisson,'4 among oth-
ers,15 advocated the study of large numbers as the key to under-
standing social scientific problems. Large populations showed
inherent stability, and the perturbations evident from a study of
individual heights, weights, wishes, demands, and behaviour
were smoothed out. Thus, the collective became the focus for
most nineteenth century social science, and chance (i.e. random-
ness) was recognized to be the property of the collective rather
than of singular objects.'6 A further philosophical deduction pos-

tulated that the concept of probability only has meaning when
referring to the limiting value of a relative frequency in a long
series of observations.'7

An example the probabilities ofaccidents
Bortkewitsch noted a relative stability in the annual rate of rare

events such as child suicides, deaths in different professional
groups, and Prussian Cavalrymen killed by horse kicks.'8 In his
Law of Small Numbers, he noted also that the number of acci-
dental deaths and suicides fitted the predictions generated by the
Poisson distribution.'8 In the United Kingdom's General
Household Survey 1987-89,10 respondents were asked whether
they had suffered an accident resulting in injury during the three
months prior to interview. The pattern of responses is shown in
Table 1.
The data in Table 1 show that the probability of an accident is

firmly related to the social context. The probability for a 'person'
differs from the probability for a 'male', and from that for a 'sin-
gle' or 'manual' worker. The same event (one person's accident)
can therefore have more than one probability, and one can argue
that 'probability of an event' has no exact meaning unless the
collective in which this event occurs is precisely defined.17 The
probabilities do not refer to individual occurrences at all, but to
the stability of occurrences in a collective. They refer to
Quetelet's 'homme moyen' and not to this particular man,
woman, or child. The probability of any individual having an

accident, cancer, heart attack, or whatever must remain either 0

or 1. All we can assume is that, in the long run, x proportion of
people with y characteristics are likely to have accidents, can-

cers, or heart attacks. Whether this man, woman, or child will
have an accident is forever undetermined. This is what makes the
clinician's task in dealing with individual patients so problematic.

Language has been easily laid on top of mathematics so that
individuals rather than collectives appear to form the foundation
of our risk assessments. The frequentist interpretation of proba-
bility, however, cannot even ask what is the probability of this
man having or doing anything, because a particular event cannot
be said to have a long-term frequency. It is only from the subjec-
tivist perspective on probability from a framework concerning

Table 1. Probability of accidents in a three-month period in a
sample of 26 051 people.

Group Number of Probability
accidents observed of accidents

Whole population 1119 0.0430
Males 646 0.0496
Females 473 0.0362
Unmarried 643 0.0492
Married 476 0.0364
Non-manual 439 0.0336
Manual 680 0.0522

Source: ESRC data files for GHS 1988-89.

our degrees of belief - that we can talk about an individual's
chance of experiencing misfortune. The Bayesian approach to
statistics does integrate the view of probability as a degree of
personal belief, which changes as data accrues, with the proba-
bility distribution of a population for public health decisions.'9'20
In order to make a statement about an individual patient or event,
however, a more subjectivist approach is still employed, using
other already available information or experience and not data
from the collective.20

Relevance to clinical practice
Does this help us talk about risks with individual patients in
everyday general practice? Understanding of risk differs among
epidemiologists, clinicians, and lay people,21 and this derives
from the different historical theories of probability.

In epidemiology, risk expresses as a statistical measure the
degree of association between a characteristic and a disease with-
in a defined population.22 Epidemiologists speak of the technical,
objective, or scientific features of risk as a measured property of
a group of people. This risk is therefore located outside particu-
lar individuals. There is a tension, however, between this epi-
demiological perspective and clinical or lay contexts.23
Clinicians tend to speak of risk as a specific property of an indi-
vidual, inferring clinical significance from epidemiological data.
In clinical and lay contexts there is a 'language of risk'2' that
synthesizes many meanings, some intended and some subcon-
scious, and that reflects uncertainty about causal relationships
and the prediction and control of undesirable outcomes.2' To the
lay person, risk is also a subjective experience (its assessment
and evaluation being a social process, not a scientific one); as

people may speak of their risk of breast cancer or ischaemic
heart disease in the same way that they speak of experiencing
other actual symptoms of illness, the meaning of personal risk
may be ambiguous.24

Implications for practice
As the meaning of risk is qualitatively different for lay people
and epidemiologists, clinicians find themselves in a dilemma.
Should they follow an epidemiological population perspective or

an individual approach? Should they adopt the increasingly
prominent quantitative, evidence-based population approach
when discussing risks in practice, or should they work in the
more experiential or qualitative mode that is contextual for the
individual?25 Or can they continue to bridge the two, translating
concepts of epidemiological risk into clinical risk for the individ-
ual, and attempting to identify with the patient's position and
assist their decision making? To make this decision, doctors will
need to address a number of important issues concerning their
own approach to evidence, risk, and 'risk factors':

* What sort of evidence do I require?
* How should I use the evidence?
* Will detailed information about risks help me in the consul-

tation?
* What advice does my patient actually want?
* How will the patient respond to 'uncertainty'?
* Is the information comprehensible to my patient?
* Is the available information accurate for this individual

patient?
* What is my responsibility to patients suffering from being

'at risk'?

First, what sort of evidence do practitioners wish to take into
account in assessing and communicating risk, and is it available?
The current emphasis on quantitative evidence favours biomed-
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ical variables at the expense of personal or contextual variables,26
but the latter may be a more appropriate contribution to a deci-
sion-making process in many situations.27 Allied to this is the
issue of how to use evidence. There can be an obsession with
communicating risk information to patients without considering
whether it is always to their advantage. The ethical principle of
autonomy - maximizing patient choice and responsibility - is
assumed to override beneficence. Full explanation of risks, and
indeed interventions to manage them, such as prophylactic mas-
tectomy to eliminate the risk of cancer, may be intended to man-
age (i.e. reduce) our own legal and emotional risks and responsi-
bilities2' more than those of the individual patient. Practitioners
should address the range of different types of evidence they
require, and the judicious use of this evidence, and should can-
didly examine in whose interests the information is being shared.

Having identified the types of evidence required, doctors then
need to address what precise information would assist discussion
with patients. For example, would data on the incidence of drug
side-effects help in advising patients or would this reinforce the
dilemmas in applying epidemiological risk to an individual,28
generating more rather than less uncertainty.

Doctors must identify what information they want, but must
also address what information individual patients want. Patients
resist changing their behaviour (e.g. they may continue to
smoke) even when given information. The Department of Health
annotates smoking advertisements with 'Smoking kills', but indi-
vidual smokers may interpret this and respond 'Yes, but not me'.
This suggests in part that the population risk estimates they have
been given (in keeping with the frequentist interpretation of
probability) are not real enough, or not relevant or important to
them as individuals (operating at a more subjectivist level of
interpretation). This may also suggest that common information
'exchanges' in general practice are led not by the patient but by
the practitioner or agency.

Information requirements may be dependent on context.29
Some decisions are 'risk versus risk', in which one decides
between two risks, such as between two prenatal diagnostic pro-
cedures.30 Other decisions belong to the even more agonizing
category of 'risk versus cost', such as choosing between a risky
pregnancy and not having children,30 or making a choice of
surgery (lumpectomy or mastectomy) in breast cancer.3'
These choices depend on accurate assessment of the size of the

risk, and also on exploring the consequences and the relative
importance attached, all of which may be problematic. There is
a growing psychological literature on the impact that general
negative attributes of hazards may have on the way individuals
perceive and accept risks.32 These attributes include involuntary
exposure to risk, lack of personal control over outcomes, lack of
personal experience or difficulty in imagining risk exposure, and
benefits not being highly visible or accruing to others.32'33 There
is also evidence of significant individual and group differences in
risk perception,32 and these will all affect the sharing of informa-
tion when communicating about risks.
When coming to a decision, ignorance is something that

patient and doctor share, even if their areas of expertise and
experience differ.28 Doctors must address how they respond to
uncertainty, and should recognize that uncertainty is something
they can share with their patients, especially as it relates to diag-
nosis and outcome. If unrecognized, this uncertainty may cause
greater patient discomfort than knowing the worst. An open
exchange of information may enable the clinician to evaluate the
patient's comfort with risk. Some may prefer 'rote' discussion
of risks, some may prefer vagueness, and others may simply not
wish to know. The 'standard gamble' technique has shown that
patients may also be prepared to take more risks (e.g. from drug

side-effects) than their doctors offer them, but one cannot gener-
alize about the degree of risk an individual patient will take.34
Improved communication skills would enable clinicians to iden-
tify how patients respond to discussions of risk and uncertainty,
and to give the information they want. Doctors require more
training in communicating with patients about medical benefit
and risk.

If discussion is to focus on population risk being applied to the
individual, doctors need to explore whether the information is
being presented in a comprehensible and honest format. The
controversy over the side-effects of third generation oral contra-
ceptives showed how risks can be inadequately portrayed. The
level of publicity was out of proportion to the absolute risk of
venous thromboembolism, and insufficient attention was given to
the adverse effects of non-compliance with treatment (something
that routinely follows such publicity scares).35 The risk informa-
tion was misleading as the risk is not equally distributed, mostly
focusing on smokers, and this outweighs the difference in terms
of the risk between second and third generation pills.36 Thus, at
the very least, the 'collectives' in which events are considered
require more specification if probabilities are to have a more
exact meaning. Alternatively, it may be more accurate to recog-
nize that the 'average' or 'mean' patient is rare in clinical prac-
tice,28 and risk communication should take account of this.

Finally, doctors must address the responsibilities that arise
from our risk assessment and therefore 'risk generating' activity.
Risk leads to changes in personal perceptions of normality, and
consequently 'at risk' people fall into a grey zone between health
and disease,2' with substantial morbidity implications. For exam-
ple, screening programmes for breast and cervical cancer label
many healthy women as ill,37 and women worry awaiting a nor-
mal cervical smear result. The psychological burden, therefore,
affects the entire screened population.38 Ironically, searching for
personal control over risk often leads to further medicalization,2'
such as undergoing gene testing for breast cancer or
Huntington's chorea; while being 'at risk' can mean being treat-
ed as definitely having the disease, leading to disadvantage and
discrimination.39 If risk is something from which a patient can
suffer, it can and should be clinically treated.24

Doctors have a responsibility for patients labelled as 'at risk',
and must address their needs more appropriately. Different meth-
ods of communicating risk have different psychological effects
on patients,40 and improved communication must be evaluated,4'
addressing not just biomedical health outcomes but a full range
of benefits and costs for new approaches. Improvements could
address communication about the size of risks and should
include adequate counselling,3' exploring people's responses to
the implications of test results, drug side-effects, or surgery.
Prospectively, we should perhaps be more careful to portray risk
as the property of the population rather than the individual.

Research
These real issues for practitioners also identify areas requiring
research. In particular, we need to know more about how doctors
themselves understand and interpret the epidemiological concept
of risk, and about the communication requirements and expecta-
tions of patients. The epidemiological concept may require
broader definition than is currently intended (by epidemiologists)
for clinicians who wish to translate them into practice. We need
to understand more fully the different interpretation of probabili-
ty expressions by physicians and patients,542 and the different
effects of, for example, presenting absolute or relative risks on
decision outcomes.43
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Conclusion
Language is easily laid on top of mathematics to make it look as
if individuals rather than collectives form the foundation for our
risk assessments, but the limitations of epidemiological risk esti-
mates to the individual should be more widely recognized.
Applying these risk estimates to individuals is not supported
theoretically and ignores the 'language of risk' that characterizes
the lay context and meanings attributed to risk.

Recognizing the limitations, however, is only the first step
towards identifying what doctors should be doing in their com-
munication of risk and management of individual patients.
Doctors have a clinical dilemma to address: should they choose
between the population and the individual approach, or can they
continue to attempt to bridge the gap between the two? We
require a consensus about which approach to favour, what consti-
tutes relevant evidence, and how it should be used and communi-
cated in particular settings. If practitioners do try to bridge the
gap between the population and the individual, they must address
whether this is honest, whether current risk information is com-
prehensible to patients, and whether more efforts can be made to
identify their information needs appropriately.

References
1. McLeod WT. Collins English dictionary. London: Harper Collins,

1986.
2. Anon. The risk of not defining risk. Guardian, 27 September 1996,

p.18.
3. Skolbekken JA. The risk epidemic in medical journals. Soc Sci Med

1995; 40: 291-305.
4. Kalet A, Roberts JC, Fletcher R. How do physicians talk with their

patients about risk? J Gen Intern Med 1994; 9: 402-405.
5. Bryant GD, Norman GR. Expressions of probability: words and

numbers. NEngl J Med 1980; 302: 411.
6. Mazur DJ. Interpretation of graphic data by patients in a general

medical clinic. J Gen Intern Med 1990; 5: 402-405.
7. Family Heart Study Group. Randomised controlled trial evaluating

cardiovascular screening and intervention in general practice: princi-
pal results of British family heart study. BMJ 1994; 308: 313-320.

8. Imperial Cancer Research Fund OXCHECK Study Goup.
Effectiveness of health checks conducted by nurses in primary care:
results of the OXCHECK study after one year. BMJ 1994; 308:
308-312.

9. Fallowfield LJ, Hall A, Maguire P, et al. Psychological effects of being
offered choice of surgery for breast cancer. BMJ 1994; 309: 448.

10. Adams J. Risk. London: UCL Press, 1995.
11. Gabe J (ed). Medicine, health and risk Oxford: Blackwell, 1995.
12. Hald A. A history ofprobability and statistics and their applications

before 1750. New York: Wiley and Sons, 1990.
13. Diderot M, d'Alembert M (eds). Encyclopedie ou dictionnaire

raisonne des sciences, des arts, et des metiers. Paris: M Diderot et M
d'Alembert, 1751.

14. Poisson S-D. Recherches sur la probabilite des jugements en matiere
criminelle et en matiere civile. Paris: Bachelier, 1837.

15. Quetelet A. Du systeme sociale et les lois qui le regissent. Paris:
Guillaumin, 1848.

16. Heidelberger M. Fechner's indeterminism. In: Kruger L, Daston LJ,
Heidelberger M (eds). The probabilistic revolution. Cambridge MA:
MIT Press, 1987.

17. Popper KR. The logic ofscientific discovery. London: Hutchinson, 1959.
18. Bortkewitsch L von. Das Gesetz der kleinen Zahlen. Leipzig: BG

Teubner, 1898.
19. Freedman L. Bayesian statistical methods. BMJ 1996; 313: 569-570.
20. Lilford RJ, Braunholtz D. The statistical basis of public health poli-

cy: a paradigm shift is overdue. BMJ 1996; 313: 603-607.
21. Gifford SM. The meaning of lumps: a case study of the ambiguities

of risk. In: Janes CR, Stall R, Gifford SM, et al (eds). Anthropology
and epidemiology. Dordrecht: D Reidel Publishing Company, 1986.

22. Lillenfield A, Lillenfield DE. Foundations ofepidemiology. New
York: Oxford University Press, 1980.

23. Otway H, Wynne B. Risk communication: paradigm and paradox.
Risk Anal 1989; 9: 141-145.

24. Wilkinson C. A risk scoring systemfor the prediction ofcervical
intraepithelial neoplasia. Cardiff: University of Wales College of
Medicine, 1996.

25. Haynes RB. Some problems in applying evidence in clinical practice.
Ann N YAcad Sci 1993; 703: 210-225.

26. McWhinney I. A textbook offamily medicine. Oxford: Oxford
University Press, 1996.

27. Jacobson LD, Edwards A, Granier SK, Butler CC. Evidence based
medicine and general practice. Br J Gen Pract 1997; 47: 449-452.

28. Logan RL, Scott PJ. Uncertainty in clinical practice: implications for
quality and costs of health care. Lancet 1996; 347: 595-598.

29. Stott NCH, Pill RM. 'Advise yes, dictate no.' Patients' views on
health promotion in the consultation. Fam Pract 1990; 7: 125-131.

30. Shiloh S. Decision making in the context of genetic risk. In: Marteau
T, Richards M (eds). The troubled helix: social and psychological
implications ofthe new human genetics. 1st edn. Cambridge:
Cambridge University Press, 1996.

31. Pembrey M. The new genetics: a user's guide. In: Marteau T,
Richards M (eds). The troubled helix: social and psychological
implications of the new human genetics. 1st edn. Cambridge:
Cambridge University Press, 1996.

32. Pidgeon N, Hood C, Jones D, et al. Risk perception. In: The Royal
Society Study Group (eds). Risk analysis, perception, management.
London: Royal Society, 1992.

33. Glanz K, Yang H. Communicating about risk of infectious disease.
JAMA 1996; 275: 253-256.

34. Asscher AW, Parr GD, Whitmarsh VB. Towards the safer use of
medicines. BMJ 1995; 311: 1003-1005.

35. Jones EF, Beniger JR, Westoff CF. Pill and IUD discontinuation in
the United States, 1970-1975: the influence of the media. Fam Plann
Perspect 1980; 12: 293-300.

36. McPherson K. Third generation oral contraception and venous
thromboembolism. BMJ 1996; 312: 68-69.

37. Marteau T. Psychological costs of screening. BMJ 1989; 299: 527.
38. Posner T, Vessey M. Prevention ofcervical cancer - the woman's

view. London: King Edward's Hospital Fund, 1988.
39. Wright S. Daily life and the new genetics: some personal stories - it's

a yo-yo type of existence. In: Marteau T, Richards M (eds). The trou-
bled helix: social and psychological implications of the new human
genetics. 1st edn. Cambridge: Cambridge University Press, 1996.

40. Marteau T, Drake H, Bobrow M. Counselling following diagnosis of
a fetal abnormality: the differing approaches of obstetricians, clinical
geneticists and genetic nurses. J Med Genet 1994; 31: 864-867.

41. Calman KC. Cancer: science and society and the communication of
risk. BMJ 1996; 313: 799-802.

42. Cohn LD, Schydlower M, Foley J, Copeland RL. Adolescents' mis-
interpretation of health risk probability expressions. Pediatrics 1995;
95: 713-716.

43. Bucher HC, Weinbacher M, Gyr K. Influence of method of reporting
study results on decision of physicians to prescribe drugs to lower
cholesterol concentration. BMJ 1994; 309: 761-764.

Acknowledgements
Thanks are due to the members of the Department of General Practice,
University of Wales College of Medicine for co-authoring this paper.

Address for correspondence
Dr Adrian Edwards, Department of General Practice, University of Wales
College of Medicine, Llanedeym Health Centre, Llanedeyrn, Cardiff CF3
7PN.

RCGP SALES
CHRISTMAS ORDERS

To ensure delivery of publications, gifts and record
cards before Christmas all orders are to be received by
the Sales Office at Princes Gate by Friday 12th
December.

RCGP Sales, 14 Princes Gate,
Hyde Park, London SW7 1PU
Tel: 0171-823-9698 between 9.30 and 4.30
Fax: 0171-225-3047 Email: sales@rcgp.org.uk

24-hour answerphone for credit card orders:
0171-225-3048

742 British Journal of General Practice, November 1997


