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Background: How physicians communicate the risks and benefits
of medical care may influence patients’ choices. Ways to commu-
nicate the benefits of risk-reducing drug therapies include the num-
ber needed to treat (NNT) to prevent adverse events, such as heart
attacks or hip fractures, and gains in disease-free life expectancy or
postponement of adverse events. Previous studies suggest that the
magnitude of the NNT does not affect a layperson’s decision about
risk-reducing interventions, but postponement of an adverse event
does affect such decisions.

Objective: To examine laypersons’ responses to scenarios that de-
scribe benefits as postponing an adverse event or the equivalent
NNT.

Design: Cross-sectional survey with random allocation to different
scenarios.

Setting: General community.

Participants: Respondents to a population-based health study.

Intervention: The survey presented scenarios regarding a hypothet-
ical drug therapy to reduce the risk for heart attacks (1754 respon-
dents) or hip fractures (1000 respondents). The data sources for
both scenarios were clinical trials. Respondents were randomly as-
signed to a scenario with 1 of 3 outcomes after 5 years of treat-
ment. For the drug to prevent heart attacks, the outcomes were
postponement by 2 months for all patients, postponement by 8
months for 1 of 4 patients, or an NNT of 13 patients to prevent 1
heart attack. For the drug to prevent hip fractures, the outcomes

were postponement by 16 days for all patients, postponement by
16 months for 3 of 100 patients, or an NNT of 57 patients to
prevent 1 fracture.

Measurements: Consent to receive the intervention and perceived
ease of understanding the treatment effect.

Results: The overall rate of response to the survey was 81%. In
the heart attack scenarios, 93% of respondents who were pre-
sented with the NNT outcome consented to drug therapy, 82%
who were presented with the outcome of large postponement for
some patients consented to therapy, and 69% who were presented
with the outcome of short postponement for all patients consented
to therapy (chi-square, 89.6; P � 0.001). Corresponding consent
rates for the hip fracture scenarios were 74%, 56%, and 34%,
respectively (chi-square, 91.5, P � 0.001). Respondents who said
that they understood the treatment effect were more likely to
consent to therapy.

Limitation: Decisions were based on hypothetical scenarios, not
real clinical encounters.

Conclusions: Treatment effects expressed in terms of NNT yielded
higher consent rates than did those expressed as equivalent post-
ponements. This result suggests that the description of the antici-
pated outcome may influence the patient’s willingness to accept a
recommended intervention.
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Considerable resources are devoted to drug therapies
that are aimed at modifying risk factors, such as hy-

pertension, elevated cholesterol levels (1), and osteoporosis.
For individual patients, the choice to begin preventive drug
therapy should be consistent with their values and prefer-
ences. Thus, to engage meaningfully in shared decision
making and to provide truly informed consent, patients
need to have a clear understanding of the benefits and
harms of a treatment. Strong and consistent evidence
shows that stated preferences for medical interventions may

depend on how the treatment effects are described. For
example, the likelihood of choosing a therapy may depend
on whether its benefits are presented as absolute risk reduc-
tions or relative risk reductions (2) or as losses versus gains
(3–5). These effects suggest the potential for influencing
the patient’s response by describing treatment effects in a
certain way. We explore laypersons’ responses to different
ways of explaining possible outcomes of an intervention.

When informing decision makers about the benefit of
risk-reducing drug therapies, several authors have advo-
cated using the number needed to treat (NNT) to avoid 1
outcome (6–10), which is defined as the reciprocal of the
absolute risk reduction. The NNT is the average number
of patients in an intervention group who must be treated
for a specific period to observe 1 fewer adverse outcome by
the end of this period compared with those in a control
group. Several authors believe that NNT provides an easily
understood way to describe the effort needed to prevent
adverse outcomes (9–11). However, for drug therapies
aimed at disease processes that develop slowly, such as ath-
erosclerosis and osteoporosis, the term prevention may be
misleading. Rather than completely preventing adverse
outcomes in a small fraction of patients, an intervention

See also:

Print
Editors’ Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 849
Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 855
Editorial comment. . . . . . . . . . . . . . . . . . . . . . . . . . 891
Summary for Patients. . . . . . . . . . . . . . . . . . . . . . . I-50

Web-Only
Appendix Tables
Conversion of figures and tables into slides

Annals of Internal MedicineArticle

848 © 2007 American College of Physicians



may postpone the event for many treated patients. Describ-
ing the outcome of treatment in terms of postponing an
event may be a good alternative to using NNT for helping
patients to understand the potential consequences of a
decision.

We hypothesized that when laypersons consider pre-
ventive drug therapies, they will find the concept of time—
and, hence, postponements—more useful than the concept
of NNT. Specifically, we tested the hypotheses that layper-
sons perceive information about postponements as being
easier to understand than the concept of NNT and that the
rates at which a person consents to hypothetical drug ther-
apies may depend on the measure that is used to describe
the drugs’ effects.

METHODS

Participants
In 2002, as part of regional health surveys in Norway

(12, 13), the Norwegian Institute of Public Health invited
all inhabitants born in 1925 to 1947, 1957, 1962, and
1972 and all persons born in 1948 to 1968 who had been
invited to former screenings in Finnmark County, Nor-
way, to participate in the Troms and Finnmark (TRO-
FINN) health study (13). For each participant, blood pres-
sure and body mass index were measured and a blood
sample was drawn to measure lipids and glucose levels. The
participants completed 2 comprehensive questionnaires
that included sociodemographic data; health-related infor-
mation; and habits regarding exercise, food and alcohol
consumption, and smoking. Two weeks after screening,
the participants received a letter with their results. Partici-
pants who were at high risk for cardiovascular disease were
advised to contact their general practitioner for follow-up.

For our study, we surveyed a sample of participants
from the TROFINN study (who lived in 10 municipalities
along the coast of Finnmark) about their preferences for
risk-reducing drug therapies. Figure 1 shows the formation
of our study sample. Of the 11 284 persons invited to
screening, 6854 (61%) participated, of whom 6445 were
eligible for our study. Eligibility was based on the person’s
written consent to allow researchers to use data from the
initial screening and his or her willingness to be ap-
proached about future surveys. We excluded persons who
died or emigrated between the initial screening and the
date of our survey and those with a missing address. For
other study purposes (14), we ranked the participants ac-
cording to their cardiovascular risk to identify high-risk
(n � 754) and low-risk (n � 1000) persons. We surveyed
these persons about whether they would use a hypothetical
drug aimed at reducing the risk for a heart attack. We also
surveyed a random sample of the remaining persons (n �
1000) about whether they would use a hypothetical drug
to reduce the risk for hip fracture. To maximize the re-
sponse rate, we mailed 1 reminder letter and a copy of the
questionnaire to nonresponders. We planned to enroll ap-

proximately 1000 persons in each group, but the number
of high-risk persons was lower than expected.

Procedures
We presented a scenario that described hypothetical

drug therapy to prevent a heart attack to persons in 1
group and a scenario that described such therapy to pre-
vent hip fracture to persons in the other group (Figure 2).
Using data from the Scandinavian Simvastatin Survival
Study (15, 16), we calculated the NNT to prevent 1 heart
attack after 5 years of therapy (NNT, 13) and the number
of participants for whom treatment would postpone a heart
attack and the length of the disease-free interval (a 2-month
average postponement for all patients and an 8-month post-
ponement for 1 of 4 patients, with no benefit for 3 of 4
patients) (Figure 2; Appendix Tables 1 and 2, available at
www.annals.org). We used a computerized random-sample
function (SPPS, Chicago, Illinois) to randomly assign re-
spondents in the high-risk and low-risk groups to 1 of the
3 scenarios (Figure 1). We also calculated the benefit of hip
fracture prevention after 5 years of therapy using data from
the Fracture Intervention Trial (17). The NNT to prevent
1 hip fracture was 57. Alternatively, as a result of treat-
ment, all patients would have a hip fracture 16 days later
than they would have without treatment or only 3 of 100
patients would have a hip fracture 16 months later than
they would have without treatment, whereas the remaining
patients would not benefit (Figure 2; Appendix Tables 1
and 2, available at www.annals.org). Again, allocation to
the 3 scenarios was random. One survey question asked
respondents whether they found it very easy, somewhat

Context

In previous research, different ways of describing the
outcomes of an intervention led to different health care
decisions.

Contribution

Healthy people were randomly assigned to receive equal
but different descriptions of the outcome of a hypothetical
intervention to prevent myocardial infarction (MI). Re-
sponders were more likely to consent to treatment when
the outcome was described as the number needed to treat
to prevent 1 MI. They were less likely to consent when
the intervention was described as not preventing but de-
laying an MI by 2 months for all persons or by 8 months
for 25% of persons.

Caution

The scenarios were presented in a survey and were hypo-
thetical.

Implication

Quantitatively equal but differently worded outcomes elicit
different health care decisions.

—The Editors
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easy, somewhat difficult, or very difficult to understand the
treatment effect. Another question asked whether the re-
spondent would consent to the hypothetical drug therapy
because of the benefits described in the scenario. Possible
response categories were “certainly,” “probably,” “probably
not,” or “certainly not.” We linked each respondent’s an-
swers to his or her responses to the health survey given by
the Norwegian Institute of Public Health.

Outcome Measures
We tested the hypotheses that more respondents

would report difficulties in understanding the NNT effect
format than the 2 postponement formats and that the pro-
portion of respondents who consented to therapy would
differ among the 3 scenarios. Therefore, the primary out-
come measures were the rates of consent to therapy and the
difficulty in understanding the effect format. Although the
survey provided the respondent with several graded re-
sponses, we dichotomized these variables when we analyzed
the survey data. Therefore, we defined difficulty as a re-
sponse of “very difficult” or “quite difficult.” We defined
consent as a response of “certainly” or “probably” to the

question regarding willingness to consent to the therapy.
Analysis of these variables as 4-point responses instead of as
dichotomous responses yielded similar results, but for ease
of understanding, we present the results with the responses
grouped as described. To test whether difficulty under-
standing the outcome measure had an effect on consent
rates, we analyzed the perceived difficulty of understanding
as a possible predictor of consent to therapy. We used age,
sex, level of education, self-reported health state, smoking
habits, and psychiatric symptoms as secondary indepen-
dent variables in both study groups. In the heart attack
group, history of cardiovascular diseases, use of lipid-
lowering agents or antihypertensive medications, and pre-
mature coronary heart disease among close relatives were
additional secondary variables. We used a history of frac-
tures as a secondary variable in the hip fracture group.

Statistical Analysis
We evaluated differences between proportions by us-

ing chi-square tests. We used log–Poisson regression with
robust SEs to explore possible associations (expressed as
relative risks) between the dependent variables (primary

Figure 1. Study flow diagram.

A total of 2754 attendees to a population-based health study were randomly assigned to hypothetical scenarios that presented the benefits of preventive
drug therapies in terms of number needed to treat (NNT) or postponement of adverse events. Eligibility criteria were as follows: attended screening,
consented to additional studies, were alive or did not emigrate between the time of the screening and the survey, and had a known address. Strategic
allocation to the study groups by risk for cardiovascular disease (CVD) was done for other study purposes, and for similar reasons, the low-risk sample
was selected so that the proportion of women was the same as that in the high-risk sample (14). We expected to enroll approximately 1000 persons in
each risk group, but the number of high-risk persons was lower than expected.
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outcome measures) and independent variables other than
effect format. We tested for first-order interactions be-
tween effect format and other independent variables by
adding product terms to the regression models. We also
tested for interaction between level of education and per-
ceived difficulty of understanding in predicting consent to
therapy (dependent variable). We did not perform formal
power calculations when we designed the study. We used
SPSS, version 10.0 (SPSS), and Stata, version 9.2 (Stata
Corp., College Station, Texas). The Norwegian Data In-
spectorate approved the TROFINN study, and the re-
gional committee for medical research ethics evaluated the
study. We conducted the study in accordance with the
Declaration of Helsinki.

Role of the Funding Source
The funding body had no involvement in the design

of the study, data collection and interpretation, or decision
to submit the manuscript for publication.

RESULTS

Study Sample
In the heart attack group, 1397 of 1754 (80%) partic-

ipants responded to the questionnaire, whereas 831 of
1000 (83%) participants in the hip fracture group re-
sponded. In the respective study groups, the mean age of
the participants was 58 years (SD, 11) and 60 years (SD,
10) and the proportion of women was 34% and 60%.
Nonresponders did not differ substantially from responders
with respect to age and sex. In the heart attack group,
responders were slightly better educated than were nonre-
sponders (10.4 years [95% CI, 10.2 to 10.6 years] vs. 9.9
years [CI, 9.5 to 10.3 years]). In the hip fracture group,
more responders than nonresponders (62% [CI, 59% to
65%] vs. 53% [CI, 45% to 61%]) reported good health. In

Figure 2. The questionnaire for the heart attack group.

In each questionnaire, only 1 of the 3 versions of item Q1 (a, b, or c) was
used. The respondents were randomly allocated to 1 version of the ques-
tionnaire only. We used similar scenarios with different numbers for the
hip fracture questionnaire.

Table 1. Characteristics of Respondents*

Variable Scenario

NNT to Prevent
1 Outcome
(95% CI)

Long Postponement
of an Outcome for
Some Patients (95% CI)

Short Postponement
of an Outcome
for All Patients
(95% CI)

Heart attack group
Mean age, y 58 (57–59) 58 (57–59) 57 (56–58)
Women, % 32 (28–36) 37 (32–41) 34 (30–38)
Education �12 y, % 22 (18–25) 23 (19–27) 24 (20–28)
Good self-reported health, % 61 (56–65) 62 (57–66) 63 (58–67)
History of cardiovascular diseases, % 21 (18–25) 20 (16–24) 21 (17–24)

Hip fracture group
Mean age, y 60 (59–61) 60 (59–61) 60 (59–61)
Women, % 56 (50–62) 63 (57–69) 62 (57–68)
Education �12 y, % 19 (14–24) 20 (15–25) 20 (15–24)
Good self-reported health, % 61 (56–67) 60 (54–66) 65 (59–70)
History of fractures, % 15 (11–19) 11 (7–15) 13 (9–17)

* For the heart attack group, there were 481, 456, and 460 respondents in the NNT scenario, long postponement of an outcome scenario, and short postponement of an
outcome scenario, respectively. For the hip fracture group, these numbers were 285, 264, and 282, respectively. Missing responses were 4% or less for all categories. For some
categories, the number of respondents may therefore be slightly lower than indicated. NNT � number needed to treat.
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both groups, participants in the 3 scenarios were fairly bal-
anced in age, sex, education, self-assessed overall health,
and history of cardiovascular diseases or fractures (Table 1).

Responses to the Scenarios
Table 2 shows the numbers of responses for each

study group. In both groups, the proportion of respon-
dents who consented to therapy was highest when the
treatment effects were presented in terms of NNT, inter-
mediate when treatment effects were presented as a long
postponement of the outcome for a fraction of the patients,
and lowest when treatment effects were presented as a short
postponement of the outcome for all patients (Table 3).
The differences were statistically significant in the heart
attack group (93% [CI, 91% to 95%] vs. 82% [CI, 78%
to 85%] vs. 69% [CI, 65% to 73%]; chi-square, 90; P �
0.001) and in the hip fracture group (74% [CI, 69% to
78%] vs. 56% [CI, 50% to 62%] vs. 34% [CI, 29% to
40%]; chi-square, 92; P � 0.001). In the regression anal-
ysis, greater perceived ease of understanding the effect mea-
sure and less education were additional independent pre-
dictors of consent to therapy (Table 3). Many persons in
both study groups had difficulty understanding the treat-
ment effect (Table 4), but differences among the scenarios
were not statistically significant. Regression analysis of the
hip fracture data—but not the heart attack data—indi-

cated that difficulties were greater among older persons and
those with less education (Table 4).

DISCUSSION

In this population-based survey, laypersons were more
inclined to accept therapy to reduce the risk for heart at-
tack or hip fracture when the benefit was presented as the
NNT to prevent 1 adverse outcome than when presented
as postponements of the outcome. The benefits described
in all 3 scenarios were equivalent because we used the same
clinical study to calculate them. Many respondents re-
ported difficulty understanding the description of treat-
ment benefit regardless of how we presented it, and such
persons were less likely to consent to therapy. These find-
ings are intriguing when placed in the context of informed
consent, patient-directed choices, and shared decision
making. Because assisting patients in decision making is a
core element of the physician’s work, knowing that deci-
sions may be influenced by the words used to describe
benefits, and perhaps harms, is important for clinical prac-
tice. The main body of empirical knowledge, however,
stems from the field of experimental cognitive psychology.

Seminal works in cognitive psychology (3) and medi-
cal decision making (4) have emphasized that a person’s

Table 2. Rates of Consent to Therapy and Difficulties with Understanding the Treatment Effect*

Variable NNT to Prevent 1
Outcome

Long Postponement
of Outcome for
Some Patients

Short Postponement
of Outcome for All
Patients

Persons in the heart attack group, n (%)
Would you choose to take this drug?

Certainly 273 (47) 190 (32) 153 (26)
Probably 172 (29) 179 (31) 162 (28)
Probably not 24 (4) 66 (11) 94 (16)
Certainly not 10 (2) 17 (3) 49 (8)

Missing responses or nonresponders 105 (18) 134 (23) 126 (22)
Was it difficult or easy to understand the magnitude of the

effect of this drug therapy?
Very easy 96 (16) 80 (14) 85 (15)
Somewhat easy 226 (39) 219 (37) 189 (32)
Somewhat difficult 133 (23) 131 (22) 145 (25)
Very difficult 25 (4) 22 (4) 37 (6)

Missing responses or nonresponders 104 (18) 134 (23) 128 (22)

Persons in the hip fracture group, n (%)
Would you choose to take this drug?

Certainly 78 (23) 50 (15) 27 (8)
Probably 132 (40) 98 (29) 69 (21)
Probably not 48 (14) 77 (23) 89 (27)
Certainly not 25 (8) 39 (12) 96 (29)

Missing responses or nonresponders 50 (15) 70 (21) 52 (16)
Was it difficult or easy to understand the magnitude of the

effect of this drug therapy?
Very easy 36 (11) 50 (15) 58 (17)
Somewhat easy 81 (24) 81 (24) 76 (23)
Somewhat difficult 114 (34) 96 (29) 88 (26)
Very difficult 51 (15) 37 (11) 59 (18)

Missing responses or nonresponders 51 (15) 70 (21) 52 (16)

* For the heart attack group, there were 584, 586, and 584 participants in the NNT scenario, long postponement of an outcome scenario, and short postponement of an
outcome scenario, respectively. For the hip fracture group, these numbers were 333, 334, and 333, respectively. NNT � number needed to treat.
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decisions may depend on how the outcomes of interven-
tions are described. The 2 descriptions in each of the fol-
lowing pairs may evoke different choices: losses versus gains

(see Glossary) (3, 4), gains in life expectancy (see Glossary)
versus gains in cumulative probability (see Glossary) of sur-
vival (4), and certain outcomes (see Glossary) versus uncer-

Table 3. Respondents’ Consents to a Drug Therapy Aimed at Preventing Heart Attacks or Hip Fractures*

Variable Heart Attack Group Hip Fracture Group

Respondents Consenting
to the Drug Therapy,
n/n (%)

Relative Risk
(95% CI)

Respondents Consenting
to the Drug Therapy,
n/n (%)

Relative Risk
(95% CI)

Effect measure
Postponement: same benefit for all persons (reference) 315/458 (69) 1.00 96/281 (34) 1.00
Postponement: greater benefit for some persons 369/452 (82) 1.17 (1.08–1.27) 148/264 (56) 1.60 (1.31–1.96)
NNT 445/479 (93) 1.34 (1.25–1.44) 210/283 (74) 2.16 (1.80–2.59)

Perception of effect measure
Easy to understand 792/894 (89) 1.28 (1.20–1.37) 235/382 (62) 1.36 (1.21–1.54)
Difficult to understand (reference) 335/490 (68) 1.00 216/442 (49) 1.00

Age 1.03 (1.00–1.06)† 1.04 (0.96–1.11)†
�50 y (reference) 192/266 (72) 58/117 (50)
50–59 y 398/485 (82) 150/281 (53)
60–69 y 351/418 (84) 143/265 (54)
�70 y 188/220 (86) 103/165 (62)

Sex
Women (reference) 378/476 (79) 1.00 269/499 (54) 1.00
Men 751/913 (82) 1.00 (0.94–1.06) 185/329 (56) 1.00 (0.88–1.14)

Length of education 0.96 (0.93–1.00)† 0.85 (0.77–0.93)†
0–9 y (reference) 526/620 (85) 250/406 (62)
10–12 y 347/428 (81) 123/241 (51)
�12 y 230/310 (74) 69/159 (43)

Self-reported health condition
Not good or bad 434/528 (82) 0.96 (0.91–1.02) 186/311 (60) 1.08 (0.95–1.23)
Good or excellent (reference) 687/853 (81) 1.00 268/515 (52) 1.00

Psychiatric symptoms
Yes (reference) 611/761 (80) 1.00 288/508 (57) 1.00
No 452/551 (82) 1.02 (0.96–1.07) 145/282 (51) 0.95 (0.83–1.10)

Smoking habits
Present smoker 318/375 (85) 1.09 (1.02–1.17) 162/281 (58) 1.15 (0.97–1.36)
Former smoker 469/566 (83) 1.06 (0.99–1.13) 173/302 (57) 1.08 (0.92–1.28)
Never smoked (reference) 336/441 (76) 1.00 116/242 (48) 1.00

Previous fractures
Yes – – 53/104 (51) 0.86 (0.72–1.04)
No (reference) – – 386/701 (55) 1.00

Cardiovascular disease
Yes 240/282 (85) 0.99 (0.92–1.07) – –
No (reference) 870/1087 (80) 1.00 – –

Family history of premature cardiovascular disease
Yes 367/426 (86) 1.05 (0.99–1.10) – –
No (reference) 762/963 (80) 1.00 – –

Taking lipid-lowering drugs
Yes 284/330 (86) 1.01 (0.94–1.08) – –
No (reference) 824/1035 (80) 1.00 – –

Taking antihypertensive drugs
Yes 349/406 (86) 1.05 (0.98–1.11) – –
No (reference) 774/976 (79) 1.00 – –

* Multivariate Poisson regression analysis was used to estimate relative risks. Respondents were considered to have consented if they indicated that they would “certainly” or
“probably” accept the therapy. Otherwise, consent was considered absent. NNT � number needed to treat.
† Trend analysis across the subgroups.
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tain outcomes (see Glossary) (18). For example, in the con-
text of lung cancer treatment, McNeil and coworkers (4)
found that surgery was more attractive to respondents
when the benefits were described in terms of life expect-
ancy than when they were expressed as cumulative proba-
bilities of survival. Collectively, these differences are known
as “framing effects”. Several studies have shown that per-
sons choose differently when the outcome is framed as an
NNT or absolute risk reduction rather than as a relative
risk reduction (19–22). In a recent study (23), laypersons
considering a hypothetical drug therapy for osteoporosis
discriminated between levels of effectiveness that were pre-
sented as degrees of postponement of hip fracture but not
when presented in terms of different NNTs.

Why, then, did we observe higher consent rates when
we expressed treatment effects as NNTs rather than as
postponements of an outcome? First, the findings may re-
flect preferences for a large but uncertain benefit (an out-
come avoided for only a few patients) over a smaller benefit
enjoyed by all patients. Respondents may have perceived 2
of the effect formats as gambles (24): 1 with a “big prize”

of completely avoiding the adverse outcome (the NNT
format) and the other with a substantial, but not indefinite,
postponement of the adverse outcome for a few patients.
The hypothesis that persons perceive the NNT format as a
gamble has empirical support from surveys of laypersons
(23–25) and physicians (26). Tversky and Kahneman (3)
observed that persons tend to be risk-averse (preferring a
certain, intermediate outcome) when outcomes are de-
scribed as gains, but risk-seeking (preferring a gamble to
get a better outcome) when they perceive the outcomes as
worsening their status (3). Eraker and Sox (18) replicated
this finding with medical scenarios. By analogy, perhaps
our respondents are risk-seeking because the risky effect
formats (NNT and long postponement of an outcome for
some patients) evoked the highest consent rates. We
framed our scenarios as an imminent loss of health (Figure
2)—the prospect of a heart attack or a hip fracture—which
may explain why treatment effects framed as gambles were
attractive to our respondents.

A second explanation is that different consent rates
with different outcome descriptions may reflect what cog-

Table 4. Respondents Reporting Difficulties with Understanding the Benefits of a Preventive Drug Therapy*

Variable Heart Attack Group Hip Fracture Group

Respondents Reporting
Difficulties, n/n (%)

Relative Risk
(95% CI)

Respondents Reporting
Difficulties, n/n (%)

Relative Risk
(95% CI)

Effect measure
Postponement: same benefit for all persons (reference) 182/456 (40) 1.00 147/281 (52) 1.00
Postponement: greater benefit for some persons 153/452 (34) 0.85 (0.71–1.01) 133/264 (50) 0.98 (0.83–1.15)
NNT 158/480 (33) 0.84 (0.70–1.00) 165/282 (59) 1.12 (0.96–1.31)

Age
�50 y (reference) 94/266 (35) 1.00 45/117 (38) 1.00
50–59 y 171/484 (35) 0.99 (0.79–1.24) 150/282 (53) 1.35 (1.05–1.75)
60–69 y 140/420 (33) 0.91 (0.71–1.16) 150/265 (57) 1.44 (1.10–1.87)
�70 y 88/218 (40) 1.06 (0.81–1.40) 100/163 (61) 1.57 (1.18–2.08)

Sex
Women (reference) 175/474 (37) 1.00 267/500 (53) 1.00
Men 318/914 (35) 0.97 (0.83–1.14) 178/327 (54) 0.98 (0.86–1.13)

Length of education
0–9 y (reference) 225/618 (36) 1.00 233/405 (58) 1.00
10–12 y 137/428 (32) 0.86 (0.71–1.03) 132/241 (55) 1.03 (0.89–1.20)
�12 y 114/310 (37) 0.99 (0.80–1.23) 68/159 (43) 0.80 (0.65–1.00)†

Self-reported health condition
Not good or bad 190/528 (36) 0.98 (0.83–1.17) 162/312 (52) 0.88 (0.76–1.02)
Good or excellent (reference) 300/582 (35) 1.00 282/513 (55) 1.00

Psychiatric symptoms
Yes 182/551 (33) 1.15 (0.97–1.35) 273/507 (54) 1.05 (0.91–1.22)
No (reference) 285/761 (37) 1.00 148/282 (52) 1.00

Smoking habits
Present smoker 124/375 (33) 0.92 (0.75–1.13) 151/280 (54) 1.02 (0.86–1.21)
Former smoker 202/566 (36) 1.00 (0.84–1.20) 159/301 (53) 0.94 (0.80–1.11)
Never smoked (reference) 164/439 (37) 1.00 133/243 (55) 1.00

* Multivariate Poisson regression analysis was used to estimate relative risks. NNT � number needed to treat.
† P � 0.048.

Article Number Needed to Treat versus Postponements in Patient Communication

854 19 June 2007 Annals of Internal Medicine Volume 146 • Number 12 www.annals.org



nitive psychology teaches us about the properties of heuris-
tics (see Glossary). When using these shortcuts in making
decisions, persons may put the most weight on cues that
are easily recalled (availability heuristics [see Glossary]
[27]), easily recognized (recognition heuristics [28]), or
easily evaluated (the evaluability hypothesis [see Glossary]
[29]). Our scenarios portrayed some cues that persons
should easily recognize: a serious disease (heart attack or
hip fracture), the word prevention, and the word postpone-
ment. Our scenarios also portrayed some outcomes as num-
bers: the NNT to prevent 1 event and the length of a
postponement. One reason for using a written scenario is
to standardize the stimulus to the respondent. Numbers
can be a source of unwanted variability if they are evalu-
ated differently. In fact, persons vary in their numeracy and
may have difficulty evaluating a number, such as an NNT,
without a reference point for comparison. Under such cir-
cumstances, the evaluability hypothesis (29) predicts that
NNTs would have little impact on decisions, a finding that
has considerable empirical support (23–25, 30). However,
one would expect laypersons to be more familiar with the
concept of time and thus to be better able to evaluate the
extent of postponement of an adverse outcome. Perhaps
some respondents simplified the scenarios to “complete
prevention of heart attack” (in the NNT scenarios), “sub-
stantial postponement of heart attack,” and “small post-
ponement of heart attack.” This heuristic simplifies the
decision-making task by circumventing the need to inter-
pret numbers. The rank ordering of these 3 simplified op-
tions according to their face value is the same as the ob-
served rates of consent with the 3 scenarios (Table 3).

A third explanation is that the NNT and postpone-
ment scenarios have different face validity in representing
the true treatment effect. The NNT is like a lottery—a few
people win a “big prize” and the rest receive nothing.
However, the NNT format leaves much unsaid. One can-
not directly infer the proportion of patients who benefit
from the intervention (24) or that the “lucky ones” will
completely avoid an adverse outcome. Of the 2 postpone-
ment formats, the “greater postponement for a proportion
of patients” format is similar to the outcomes of the studies
on which we based the scenarios (16, 17) (Appendix Ta-
bles 1 and 2, available at www.annals.org). In these studies,
most participants in the control groups did not experience
the adverse event. Thus, only a minority of participants
could benefit during the study period. In our hypothetical
scenarios, we did not state the proportion of persons who
would have an adverse event without the drug therapy. In
the end, however, neither hip fractures nor heart attacks
are inevitable. The NNT format reflects this uncertainty,
albeit indirectly, whereas the short postponement for all
patients do not. Thus, it is conceivable that the consent
rates were higher in the NNT scenarios because they
seemed more plausible to the participants.

This study has important strengths—proper random-
ization, a large community-based survey sample, and high

response rates—and several limitations. First, although the
participants were selected from respondents to a general
health survey, only 61% of invited persons attended the
screening, which means that our respondents may not be
entirely representative of the general population. Second,
the survey questionnaire did not probe deeply into respon-
dents’ understanding of the scenarios. Qualitative studies
or more direct assessments of understanding (31) might
teach us more about why persons report difficulty in un-
derstanding measures of the effect of preventive drug ther-
apies. Third, whether responses to hypothetical scenarios
reflect real-life decisions is a long-standing concern about
studies such as ours (32, 33). We cannot rule out the pos-
sibility that the respondents’ reactions to the outcomes de-
scribed in the scenarios have little resemblance to real-life
decisions. In particular, our scenarios did not include mea-
sures of the uncertainty in the effect estimates. Henderson
and Keiding (34) have proposed methods for communicat-
ing uncertainty in effect estimates of survival, but to our
knowledge, no studies have empirically tested these strate-
gies. Fourth, our scenarios did not specify potential harms
or represent the tradeoffs between benefits and harms. Fi-
nally, we did not tailor the scenarios to the individual re-
spondents’ level of risk. Therefore, the respondents were
free to use assessment of their own risk, which may have
introduced unwanted variability in their responses. Includ-
ing measures of baseline risks, uncertainty, or harms to our
scenarios would have added realism and complexity to the
decision tasks. Respondents might have reacted by relying
more on heuristics that focused on the salient attributes of
the scenarios, such as the seriousness of the disease to be
prevented (30).

Notwithstanding these limitations, we conclude that
the NNT format and the 2 postponement formats, as dif-

Glossary

Availability heuristics: The process by which people judge an event as more
likely if it is easily recalled. Judgment based on what comes easily to
mind.

Certain outcomes: Outcomes that are inevitable (that is, P � 1.0) (for
example, death, at least in the long run).

Cumulative probability: The probability that an event has occurred at a
specific point in time (for example, 10 years after the onset of an
intervention). A gain in cumulative probability may be presented in several
ways, such as relative risk reduction, absolute risk reduction, or number
needed to treat.

Evaluability hypothesis: This hypothesis states that when making complex
choices, people tend to base their decisions on cues or factors that are
easy to evaluate and put little or no weight on factors that are hard to
evaluate.

Heuristics: Mental short cuts or “rules of thumb” that people use to simplify
complex decision-making processes.

Life expectancy: The average statistical (expected) remaining lifetime for a
group of people with similar characteristics (for example, 60-year-old men
with localized prostate cancer). Gains in life expectancy is the extent to
which a medical intervention, on average, extends (disease-free) life.

Losses versus gains: Logically equivalent ways of presenting the outcome of
an intervention in terms of losses (for example, 1 of 100 people will die)
or gains (99 of 100 people will survive).

Uncertain outcomes: Outcomes that may or may not occur (that is,
P � 1.0) (for example, heart attack, stroke, or cancer).
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ficult as they may be to understand, evoke very different
choices when laypersons respond to hypothetical scenarios
about risk-reducing drug therapies. Perhaps the same is
true in real life.
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Appendix Table 1. Estimation of Corresponding Magnitudes of Number Needed to Treat and Postponement of Adverse Events after
5 Years of Drug Therapy in the Heart Attack Group*

Variable Data

Placebo Group Intervention Group

Data from the 4S study according to van Hout and Simoons (15)
Participants, n 2223 2221
Events (stroke or heart attack), n 576 400
Mean event-free survival, y 4.32 4.48

Our estimations
ARR 576/2223 – 400/2221 � 0.079
Number needed to treat (1/ARR) 1/0.079 � 13
Mean gain in event-free survival 4.48 – 4.32 � 0.16 y (� 2 mo)
Proportion with adverse event in placebo group � 576/2223 (� 0.25 or 1 of 4)
Gain in event-free survival distributed among the proportion of persons with adverse events in

the placebo group
2 mo/0.25 � 8 mo

* Estimations are based on the 4S study (16). 4S � Scandinavian Simvastatin Survival Study; ARR � absolute risk reduction.

Appendix Table 2. Estimation of Corresponding Magnitudes of Number Needed to Treat and Postponements of Adverse Events
after 5 Years of Drug Therapy in the Hip Fracture Group*

Variable Vertebral Fracture Group Clinical Fracture Group

Placebo Intervention Placebo Intervention

Participants, n 1005 1022 812 819
Annual incidence of hip fractures 0.0077 0.0037 0.0053 0.0023
Our estimations

Fractures in placebo groups, n 59
Fractures in intervention groups, n 28
ARR 59/(1005 � 812) � 28/(1022 � 819) � 0.0173
Number needed to treat (1/ARR) 1/0.0173 � 57
Fracture-free life-years in placebo groups 8935.7
Fracture-free life-years in intervention groups 9015.4
Fracture-free life-years gained 9015.4 � 8935.7 � 79.7
Mean gain in fracture-free survival if the placebo group received the intervention 79.7/(1005 � 812) � 0.044 y (� 16 d)
Proportion with hip fractures in the placebo group 59/(1005 � 812) � 0.032 � 3 of 100
Gain in fracture-free survival distributed among the proportion of persons with

hip fractures in the placebo group
0.044 y/0.032 (� 16 mo)

* Estimations are based on the FIT (17). The FIT had 2 study groups: the vertebral fracture group, which included women who had vertebral fractures identified on
radiographs at baseline, and the clinical fracture group, which included women without vertebral fracture but who had a femoral neck T-score less than �1.6 at baseline. We
used the annual incidence of hip fractures in the different groups to calculate fracture-free life-years gained after 5 years of therapy. For each of the 5 years, we assumed that
fractures occurred in the middle of the year. ARR � absolute risk reduction; FIT � Fracture Intervention Trial.
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