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Background. Uncertainty and risk are central issues in relation to health and health care
services. Healthy individuals do not necessarily fall ill, despite the presence of risk factors. It has
been documented that doctors, health service administrators and patients are more inclined to
choose interventions against risk factors when information about the effects is presented in
terms of relative risk reductions rather than absolute risk reductions.

Objectives. The objective of the study was to gain better insight into how GPs perceive risk of
disease, and how this perception is influenced by the way the risk is presented, e.g. whether
changes in risk are presented in absolute or relative terms.

Methods. Questionnaires with clinical episodes were sent to 1500 Danish GPs. The GPs were
randomized into four groups of 375, who all received the same case story with information
about risk reduction achieved through medical treatment phrased in terms of either relative risk
reduction, absolute risk reduction, number needed to treat or all of the aforementioned terms of
risk reduction. The GPs were asked whether they would recommend medical treatment as
primary prevention, knowing the case story and expected risk reduction.

Results. The GPs’ attitude towards recommending medical treatment was dependent on the
phrasing of risk reductions. Seventy-two per cent of doctors who received all information on risk
reductions would definitely or probably recommend medication, while 91% would recommend
medication if information only about relative risk reduction was given, and 63% would recom-
mend medication if information was given in terms of absolute risk reduction or number needed
to treat.

Conclusion. In order to advise patients in a rational way, in addition to knowledge of the patients’
preferences, doctors need to take into account all available measures of risk reductions.
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Introduction

Uncertainty and risk are central issues in relation to
health and health care services. Healthy individuals do
not necessarily fall ill, despite the presence of risk factors.
When symptoms do occur, the diagnosis might still be
uncertain. When a treatment is chosen, the effectiveness
is not known for certain. The uncertainty presents a
difficult choice for both patients and doctors. On the one
hand, one wishes to prevent potential disease and injury,
while on the other hand one wishes to avoid morbidi-
fication of the population and thus overloading the

health care system. Better knowledge of patients’ and
doctors’ perception and understanding of risk is there-
fore necessary, in order both to avoid unnecessary anxiety
and to be able to utilize the limited resources of society
to the optimum. As the doctor is presumed to be better
informed than the patient, the patient is, so to speak, 
in the doctor’s hands with regard to choosing the type 
of health care. It is therefore particularly important to
know and understand GPs’ perception of risk in relation
to guidance and treatment aimed at prevention of disease.

The problem of differences in perception of risk is well
known within the field of clinical medicine. The effect of
prevention through intervention against risk factors can
be measured as absolute risk reduction (ARR) or the
inverse, which represents the number of people needed
to be treated for each case averted (number needed to
treat; NNT). Alternatively, the effect can be expressed as
relative risk reduction (RRR), number of disease cases
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averted among the population or in mean lifespan. It has
been documented that doctors,1–4 health service admin-
istrators5 and patients6 are more inclined to choose inter-
ventions against risk factors when information about the
effects is presented in terms of RRR rather than ARR.
Many have argued in favour of the effects being pre-
sented as NNT.7–10 There is, however, surprisingly little
evidence that patients or doctors make more appropri-
ate decisions when NNT is preferred to other measures 
of benefit. By appropriate decisions, we mean decisions
that are in accordance with those made by patients or
doctors given all available information.

Doctors’ advice on prevention ideally should be
evidence based and individualized, i.e. based on a total
assessment of risks and patient resources.11 Despite the
doctor’s core role in prevention, there is, however, limited
knowledge about the factors influencing the doctor’s
advice. It has, for instance, not been examined to what
extent the doctor’s perception of risk and subsequent
advice to patients are influenced by tradition or by esti-
mates of relative and absolute risk, respectively. The object-
ive of the study was to gain better insight into how GPs
perceive risk of disease, and how this perception is influ-
enced by the way the risk is presented, e.g. whether changes
in risk are presented in absolute or relative terms.

Methods

Questionnaires with clinical episodes were sent to 1500
GP practitioners randomly drawn from the membership
list of 3396 active members of the Danish General
Practitioners’ Organization. The 1500 GPs were random-
ized into four groups of 375 who all received the same
case story (Box 1) but different amounts of information
about risk reduction. The first group only received the
NNT information: “The drug must be used by 100 per-
sons, in order to prevent one death from the disease 
after 5 years.” The second group only received the RRR
information: “The drug reduces the risk of death 
from the disease by 50% after 5 years.” The third group
received the ARR information: “Treatment of 1000
persons will result in 990 avoiding death from the disease
after 5 years, compared with 980 if untreated.” The last
group received all risk information (ARR, NNT and

RRR). It should be noted that the group of doctors 
who were given the ARR information, in contrast to the
other groups, were informed about the baseline risk for
the disease in question and that the RRR with some
effort could be calculated from the ARR information.
The group who only received the NNT information was
also asked in what way they understood the information
about risk reduction, i.e. whether they found that “most
patients would not benefit from taking this drug because
only 1 in 100 avoids premature death” or that “most
patients would benefit to some degree from taking this
drug although only 1 in 100 avoids premature death”.

The GPs were asked whether or not they would
recommend the drug to their patients over 40 years 
of age, who have the disease, knowing that the drug 
is expensive, but still affordable. The questionnaire also
contained questions on demographic variables of the
GPs. Differences between the randomized groups were
tested by chi-square tests (statistical significance level
5%), and 95% confidence intervals were calculated.

The questionnaire was completed and returned by 1127
GPs (75%) after one reminder. Respondents did not
differ from non-respondents with regard to gender, age
or type of practice (rural, city or mixed).

Results

Among GPs who received all information on risk reduc-
tions, 72% would definitely/probably recommend the drug.
If information on only relative risk reduction was given,
91% would definitely/probably recommend the drug. If
information only on absolute risk reduction was given,
either as NNT or as ARR, only 63% would have a posi-
tive attitude towards recommending the drug (Table 1).
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BOX 1 Case story

Imagine a disease afflicting more than 20% of individuals over
40 years old. The disease in itself produces no symptoms, but
predisposes to early death. A well-tested approved drug is
available on the market, which could prevent premature death.
Lifelong treatment with this drug must be expected, but the
treatment has no significant known side effects.

The drug is expensive, but still affordable for the patient.

TABLE 1 Percentage of GPs who would definitely/probably recommend the drug versus those who would not as a function of the kind of risk
information given

All information NNT RRR ARR
n = 243 n = 295 n = 290 n = 299

Definitely/probably 72% (67–78%) 62% (57–68%) 91% (87–94%) 63% (57–68%)

Probably not/definitely not 28% (22–33%) 38% (32–44%) 9% (6–13%) 37% (32–43%)

Reply rate 65% (60–70%) 79% (75–82%) 77% (73–82%) 78% (76–84%)

95% confidence intervals are given in parentheses.



Differences in attitudes towards recommending the drug
among GPs who received all information on risk
reductions versus those who received information only
on RRR or only on ARR were highly significant 
(P , 0.001 and P = 0.02, respectively). Whether ARR or
the reciprocal value (NNT) was presented produced no
significant difference (P = 0.97). 

Among the GPs who received information on NNT
only, 56% agreed that most patients would not bene-
fit from taking the drug, while 44% believed that most
patients would benefit to some degree, although only 
1 in 100 would gain full benefit.

Discussion

Decision making under conditions of uncertainty is
difficult. It is hard to believe that optimal decisions could
be made on less than complete information. If risk
reductions are given in only relative or absolute terms,
decisions may be distorted. This study shows that
doctors receiving only figures on ARR tend to be more
reluctant in their recommendations of an intervention to
reduce risk, compared with doctors given full informa-
tion. Doctors given only data on RRR tend to be more
ready to recommend the treatment. The question asking
whether the NNT was understood disclosed that this
information is ambiguous. The statements “most patients
do not benefit from taking the drug because only 1 in 100
avoids premature death” and “most patients do benefit
to some degree from taking the drug although only 1 
in 100 avoids premature death” cannot both be true.
When the effect of a treatment is like a lottery, e.g. DC
conversion for ventricular fibrillation, the first statement
may be true. In most instances, the last statement is prob-
ably true, as most people would agree with this when 
it comes to smoking cessation. Approximately 4000 
40-year-olds smoking on a daily basis would have to quit
smoking in order to avert one case of lung cancer in the
next 10 years.12 Thus, the NNT is 4000. This obviously
does not mean that only one person would benefit from
smoking cessation and 3999 would not. However, as a
little more than half the doctors in this study thought,
most probably incorrectly, that the probability of obtain-
ing benefit was one out of the actual NNT, the use of NNT
should be seriously questioned as a valid and usable sole
measure of benefit that conveys all necessary information.

The finding that more doctors would recommend 
the drug when information on only RRR was given is in
accordance with other studies.2,4,13,14 This may be because
the RRR was large, and the ARR was small. It might 
be interesting to repeat the study, examining an inter-
vention with a much larger ARR.

The overall response rate was 75%, which is a little
more than expected in questionnaire surveys among GPs.
On the other hand, the study was well recommended by

the Scientific Research Evaluation Committee under
the Danish College of General Practitioners. However,
significantly fewer (P , 0.001) doctors completed the
questionnaire containing all information on risk reduc-
tion. This may be because this questionnaire contained
more information, thus being slightly longer, or because
the different pieces of information were perceived to be
contradictory. No differences in demographic variables
were found between the four groups. Significance of lack
of response cannot be evaluated further.

Information on NNT nor RRR alone does not provide
doctors with all the information needed in order to
recommend treatment or prevention to their patients.
The NNT does not seem to be advantageous compared
with its reciprocal value ARR. In order to advise patients
in a rational way, in addition to knowledge of the patients’
preferences, doctors need to take into account all
available measures of risk reductions. Studies examining
patients’ preferences and perceptions of risk are needed.

Acknowledgements

The authors thank their colleagues who completed the
questionnaires. The study was funded by the General
Practitioners’ Education Foundation (PLU-fonden).

References
1 Bobbio M, Demichelis B, Giustetto G. Completeness of reporting

trial results: effect on physicians’ willingness to prescribe. Lancet
1994; 343: 1209–1211.

2 Cranney M, Walley T. Same information, different decisions: 
the influence of evidence on the management of hypertension
in the elderly. Br J Gen Pract 1996; 46: 661–663.

3 Naylor CD, Chen E, Strauss B. Measured enthusiasm: does the
method of reporting trial results alter perceptions of therapeutic
effectiveness? Ann Intern Med 1992; 117: 916–921.

4 Forrow L, Taylor WC, Arnold RM. Absolutely relative: how
research results are summarized can affect treatment decisions.
Am J Med 1992; 92: 121–124.

5 Fahey T, Griffiths S, Peters TJ. Evidence based purchasing: under-
standing results of clinical trials and systematic reviews. Br Med
J 1995; 311: 1056–1059.

6 Hux JE, Naylor CD. Communicating the benefits of chronic pre-
ventive therapy: does the format of efficacy data determine
patients’ acceptance of treatment? Med Decision Making 1995;
15: 152–157.

7 Jaeschke R, Guyatt G, Shannon H, Walter S, Cook D, Heddle N.
Basic statistics for clinicians: 3. Assessing the effects of treat-
ment: measures of association. CMAJ 1995; 152: 351–357.

8 Cook RJ, Sackett DL. The number needed to treat: a clinically
useful measure of treatment effect. Br Med J 1995; 310:
452–454.

9 McCormack JP, Levine M. Meaningful interpretation of risk
reduction from clinical drug trials. Ann Pharmacother 1993; 27:
1272–1277.

10 Schulzer M, Mancini GB. ‘Unqualified success’ and ‘unmitigated
failure’: number-needed-to-treat-related concepts for assessing
treatment efficacy in the presence of treatment-induced
adverse events. Int J Epidemiol 1996; 25: 704–712.

Danish GPs’ perception of risk 5



11 Hollnagel H, Malterud K. Shifting attention from objective risk
factors to patients’ self-assessed health resources: a clinical
model for general practice. Fam Pract 1995; 12: 423–429.

12 Kristiansen IS, Thelle DS. Bruk av risikotall ved kroniske
sykdommer. Number needed to cheat? [Use of risk number 
in chronic diseases. Number needed to cheat?] Tidsskr Nor
Laegeforen 1998; 118: 2938–2938.

13 Hetlevik I, Holmen J. Hvilket forhold har leger til risiko? 
[What attitude do physicians have towards risk?] Tidsskr Nor
Laegeforen 1994; 114: 1709–1710.

14 Misselbrook D, Armstrong D. How do patients respond to
presentation of risk information? A survey in general practice
of willingness to accept treatment for hypertension. Br J Gen
Pract 2001; 51: 276–279.

Family Practice—an international journal6




