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How Do Physicians Provide Statistical
Information about Antidepressants to

Hypothetical Patients?

Wolfgang Gaissmaier, PhD, Britta L. Anderson, PhD, Jay Schulkin, PhD

Background. Little is known about how physicians pro-
vide statistical information to patients, which is important
for informed consent. Methods. In a survey, obstetricians
and gynecologists (N = 142) received statistical information
about the benefit and side effects of an antidepressant.
They received information in various formats, including
event rates (antidepressant v. placebo), absolute risks,
and relative risks. Participants had to imagine 2 hypothet-
ical patients, 1 for whom they believed the drug to be safe
and effective and 1 for whom they did not, and select the
information they would give those patients. We assessed
whether the information they selected for each patient
was complete, transparent, interpretable, or persuasive
(i.e., to nudge patients toward a particular option) and
compared physicians who gave both patients the same
information with those who gave both patients different
information. Results. A similar proportion of physicians
(roughly 25% each) selected information that was 1)

complete and transparent, 2) complete but not transparent,
3) not interpretable for the patient because necessary com-
parative information was missing, or 4) suited for nudging.
Physicians who gave both patients the same information
(61% of physicians) more often selected at least complete
information, even if it was often not transparent. Physicians
who gave both patients different information (39% of physi-
cians), in contrast, more often selected information that
was suited for nudging in line with the belief they were
asked to imagine. A limitation is that scenarios were hypo-
thetical. Conclusions. Most physicians did not provide
complete and transparent information. Clinicians who pre-
sented consistent information to different patients tended
to present complete information, whereas those who varied
what information they chose to present appeared more
prone to nudging. Key words: informed consent; risk com-
munication; patient-physician communication; statistical
literacy. (Med Decis Making 2014;34:206–215)

Informed consent requires that patients under-
stand the benefits and side effects of treatments.

Because physicians are a primary source of informa-
tion for patients during informed consent, it is
important that physicians inform their patients both
accurately and transparently. This study focuses on

one aspect of physician-patient communication—
how physicians communicate statistical information
to patients.

It has been suggested that patients have more trust
in numeric information compared with qualitative,
verbal information. It has also been shown that
patients are more comfortable and satisfied with
numeric information compared with only verbal.1,2

However, previous studies have documented that
physicians do not present medical information in
transparent formats3 and that at times they even com-
municate incorrect information.4,5 One study found
that 60% of 160 gynecologists believed that the posi-
tive predictive value of a positive mammogram in
asymptomatic women who participated in breast
cancer screening was 80% or even 90% (even after
receiving all relevant statistical information to calcu-
late the positive predictive value), although the true
answer is about 10%.6

Physicians’ ability to provide accurate and trans-
parent information is important because many
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people struggle to understand quantitative informa-
tion6–8 and some patients prefer physicians who pro-
vide quantitative, numerical information.9,10

Providing quantitative information to patients is
also necessary because patients often have different
preferences than their physicians—for instance,
regarding the acceptance of the risk of side effects.11

Given that it is therefore absolutely crucial that statis-
tical information be provided to patients, and that it
be presented in a way that facilitates its understand-
ing, it is important to examine how physicians actu-
ally present statistical information.

There are many situations in which patients evalu-
ate quantitative information during their medical
decision making. We investigate patient-physician
communication regarding the quantitative informa-
tion associated with the benefits and sides effects of
a medication for depression. It is important to exam-
ine physician-patient communication regarding pre-
scription drugs because the use of prescription
drugs is on the rise; a 2010 report of the National
Health and Nutrition Examination Survey (NHANES)
stated that in 2007–2008, 48% of the people in the
United States took at least 1 prescription drug in the
past month compared with 44% in 1999–2000. The
most common type of prescription drug used by 20-
to 59-year-olds was antidepressants.12

We examined how one physician specialty group,
obstetricians and gynecologists (ob-gyns), would
communicate statistical information about the bene-
fits and side effects of antidepressants to hypothetical
patients. Ob-gyns are primary health care providers
for women. Many ob-gyns provide primary care for
their patients such as depression care screening and
treatment, including prescribing antidepres-
sants.13,14 In our study, we provided statistical infor-
mation about an antidepressant15 to the physicians in
a variety of numeric formats (summarized in Table 1)
and asked which pieces physicians would use to
explain the benefits and side effects to their patients.

We assessed whether physicians chose statistical
information that was complete, transparent, and

interpretable.6 Complete means that both benefits
and side effects were communicated. A transparent
representation makes clear which proportion of peo-
ple are affected by the antidepressant. An example of
a transparent representation would be reporting the
event rates for both the placebo and treatment groups
(i.e., that the proportion of patients with sexual prob-
lems increases from 5.5% to 11.4%). Alternatively,
one could report the absolute risk change (i.e., that
it increases by 5.9 percentage points) for both groups.
The use of relative risk changes, such as that the anti-
depressant increases the risk of sexual problems by
107% [100% 3 (11.4 – 5.5)/5.5], is an example of
a nontransparent representation. It is well docu-
mented that relative risks lead people to overestimate
the effects of drugs, which holds true for even physi-
cians and health professionals.16 One problem with
relative risks is that they do not include baseline risk
information. But even including baseline risks
together with relative risks does not completely amend
the problem.17 Finally, interpretability means that the
information is actually meaningful without additional
information. This is not the case when only 1 event
rate (either under treatment or placebo) is presented
in isolation without comparative information about
the other event rate or a measure of risk change. For
instance, knowing that 45% of patients who took the
antidepressant got better is not interpretable without
knowing that 26% who took placebo also got better.
Past research on consumer choice18 and medical deci-
sion making19 has shown that choices can become
inconsistent when comparative information that is
needed to evaluate an attribute is missing, which
underlines the importance of interpretability (labeled
‘‘evaluability’’ in that research).

Importantly, we assume that not all physicians
will want to foster informed choice but that some
could aim to ‘‘nudge’’ patients toward their own
opinion about the antidepressant. Physicians who
wanted to foster informed choice would inform
each patient independently of their own belief about
whether a treatment is good for a particular patient,

Table 1 Information Provided to Physicians about the Antidepressant

No. out of 1000
Who Took Placebo

No. out of 1000
Who Took Antidepressant

Absolute Risk
Change

Relative Risk
Change

Benefit
Chance of improving 261/1000 (26%) 454/1000 (45%) 19.3 percentage points 74%

Side effects
Dry mouth 121/1000 (12%) 224/1000 (22%) 10.3 percentage points 85%
Sexual problems 55/1000 (5%) 114/1000 (11%) 5.9 percentage points 107%
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whereas physicians who wanted to nudge patients
would adapt the numeric information they provide
according to their beliefs. We also assume that their
goal of informing or nudging should be reflected in
the selection of pieces of information. A physician
with the goal of informing would make sure that the
information is indeed complete, transparent, and
interpretable. A physician with the goal of nudging
patients, in contrast, would present the information
in a way that makes the drug look either more or less
favorable than it would look if information were pre-
sented transparently. For instance, it would look
more favorable if the benefit were presented as relative
risk change (big number) but the side effects as abso-
lute risk change (smaller number)—a technique called
‘‘mismatched framing.’’6 The drug can also be made to
look more or less favorably by completely omitting one
side (i.e., either the benefit or the side effects).

The primary goal of our study was to assess which
representations of statistical information physicians
would use to explain the benefit and side effects of
an antidepressant to hypothetical patients. In this
regard, we also assessed whether physicians adapted
their information provision according to beliefs about
the treatment they were asked to imagine and how the
selected representations depended on whether the
physicians adapted the information provision. A sec-
ondary goal was to investigate whether physicians’
self-reported numerical skills (referred to as subjec-
tive numeracy) would predict which kind of informa-
tion they would select.

METHODS

Participants

Two-hundred and twelve ob-gyns who had
responded to a survey about antidepressants in the
past year were surveyed. The participants were all
part of the Collaborative Ambulatory Research Net-
work (CARN), which is a group of practicing ob-
gyns who are members of the American College of
Obstetricians and Gynecologists (ACOG). CARN
members volunteer to participate in 2–4 survey
research studies each year (no compensation is pro-
vided). The CARN group is representative of the
ACOG membership with regard to age, gender, and
geographic location.

A total of 152 responded for a 72% response rate.
Of those, 142 provided completed questionnaires
and were included in the final sample. Physicians
in the final sample (N = 142) were born, on average,

in the year 1956 (s = 27 years; data missing from 2
physicians) and had 20 years of practice (s = 9 years;
data missing from 14 physicians). Fifty-nine percent
were female (data missing from 2 participants).

Design and Measures

The primary outcome was the selection of pieces of
information in the information choice task. To assess
whether physicians adapted their information provision
according to their beliefs about the patient, they were
asked to imagine 2 hypothetical patients, 1 for whom
they believed the antidepressant to be safe and effective,
and 1 for whom they believed this not to be the case.
More particularly, we looked at the relation between
the two: Would physicians who gave both patients the
same information more often select complete and trans-
parent statistical information, whereas physicians who
gave both patients different information would more
often select statistical information that is suited for
nudging by framing the statistics in a way to support
their view in each case? Note that we explicitly chose
a relatively indirect assessment of this preference for
informing versus nudging rather than include a direct
question in this regard. In pilot testing, physicians
informed us that a more direct question called attention
to the concept of informed choice versus nudging and
they felt compelled to respond in line with informed
choice because they felt it was more socially desirable.
The indirect assessment that we used avoids this poten-
tial problem. The secondary outcome was subjective
numeracy and how it relates to the primary outcomes.

Information choice task. The information choice
task was designed for this survey to provide physi-
cians with statistical information from a review on
antidepressants. Table 1 was provided to the partic-
ipants. It included information about the most
important benefit (chance of improving) and side
effects (dry mouth and sexual problems) of the anti-
depressant. The information was provided in 4 dif-
ferent formats, namely as event rate under placebo,
event rate under treatment, absolute risk change,
and relative risk change.

In the initial ‘‘Safe’’ scenario, participants were
told: ‘‘Imagine that you have a depressed nonpreg-
nant patient who is considering taking an antidepres-
sant. You believe that an antidepressant will be safe
and effective for this particular patient. You decide
to use summarized information from a Cochrane
Review to educate the patient on the advantages
and disadvantages of taking antidepressants.’’ They
were then asked, ‘‘Which pieces of information
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from the Cochrane Review (displayed above) would
you most likely use to explain the benefits or disad-
vantages of antidepressants to this patient?’’ They
were told, ‘‘You may choose more than 1, but please
do not choose more than 4.’’

In the subsequent ‘‘Not Safe’’ scenario, partici-
pants were then told, ‘‘You now have another patient.
For this patient, you believe that an antidepressant
will not be safe and effective. Again, you decide to
use summarized information from a Cochrane
Review to educate the patient on the advantages
and disadvantages of taking antidepressants. Would
you show this patient different information than the
patient in the question above?’’ Respondents were
asked to check ‘‘yes’’ or ‘‘no.’’ If they checked
‘‘yes,’’ they were asked to indicate which pieces of
information they would show this patient.

Each piece of information in the table was marked
with a letter from A to L, and participants were asked
to mark those letters on a list below the table. The
restriction to select only a maximum of 4 pieces of infor-
mation was included to ensure that participants would
not simply indicate all pieces of information. Also, if
they wanted to provide information about the benefit
and each of the 2 side effects, the restriction to 4 pieces
of information would force them to choose between
absolute and relative risk changes, because they simply
could not adhere to the limit of 4 pieces of information
when choosing to present event rates under treatment
and placebo for the benefit and both side effects.

Subjective numeracy. The subjective numeracy
scale (SNS)20,21 consists of 8 questions to which par-
ticipants responded on scales from 1 to 6. Four ques-
tions measured subjective numerical ability (SNS-
Ability subscale), and 4 questions measured preferen-
ces for numerical information (SNS-Preference sub-
scale). The SNS has been found to have good
internal reliability (a = 0.82)20 and to be well corre-
lated with objective numeracy on probabilistic
national samples in the United States and Germany.7

The SNS rather than an objective measure was used
for this survey because pilot samples were too intim-
idated by the objective numeracy questions.

Data Analysis

Data were analyzed with a personal computer–
based version of SPSS 16.0 (SPSS Inc., Chicago, IL).
Descriptive and frequency data were computed
for primary analysis. x2 analyses were conducted
for categorical variables, Mann-Whitney U tests
were conducted for ordinal variables, and analysis

of variance and a t test were used for comparing sub-
jective numeracy scores. Physicians were grouped
according to whether they used identical or different
pieces of information to explain the benefit and side
effects to the 2 hypothetical patients.

First, we then looked at how frequently each par-
ticular piece of information was selected by the over-
all sample and each of the groups, which we
calculated as proportion of physicians who selected
a particular piece of information. These proportions
were compared within subjects with a sign test for 2
related samples. Next, we looked at patterns of pieces
of information provided. Five patterns were of partic-
ular interest: (I) Information that is complete and
transparent; (II) information that is complete but not
transparent, although not suited for nudging; (III)
information that is not interpretable for the patient,
because 1 event rate is presented in isolation without
necessary comparative information about a reference
standard or measure of risk change; (IV) information
that is suited for nudging by making the benefit appear
larger than the side effects; and (V) information that is
suited for nudging by making the side effects appear
larger than the benefit. Precise definitions for each of
those patterns can be found in Table 2.

RESULTS

Information Choice Task

Of the 142 physicians, 87 (61.3%) provided identi-
cal information independent of whether they were
asked to imagine that the drug was safe and effective
(identically informing physicians subsequently),
while 55 (38.7%) provided different information
across both scenarios (differently informing physi-
cians subsequently). There was a higher proportion
of women among identically informing physicians
(67% female) compared with differently informing
physicians (45%, x2 = 6.2, P = 0.014).

The proportion of identically informing physi-
cians who provided 1, 2, 3, 4, and .4 pieces of infor-
mation was 2.3%, 11.5%, 54.0%, 28.7%, and 3.3%,
respectively (irrespective of scenario). In the scenario
Safe, the proportion of differently informing physi-
cians who provided 1, 2, 3, 4, and .4 pieces of infor-
mation was 21.8%, 7.3%, 43.6%, 23.6%, and 3.6%,
respectively. In the scenario Not Safe, the proportion
of differently informing physicians who provided 1,
2, 3, 4, and .4 pieces of information was 10.9%,
23.6%, 34.5%, 25.5%, and 5.5%. In both scenarios,
there was a slight tendency that identically informing
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physicians provided more pieces of information, z =
1.82, P = 0.068 and z = 1.63, P = 0.104, respectively.

Table 3 depicts the proportion of physicians—
overall and within each group—who would provide
each particular piece of information, dependent on
the scenario (Safe v. Not Safe). Overall, differently
informing physicians provided similar pieces of
information as identically informing physicians in
scenario Safe but quite different ones in scenario
Not Safe. Moreover, differently informing physicians
made the antidepressant look more favorably in sce-
nario Safe and less favorably in scenario Not Safe.

In more detail: First, physicians provided more
information on the benefit than on each of the harms
(all Ps \ 0.001), with the exception of differently
informing physicians in scenario Not Safe (Ps .

0.851). Second, raw event rates were more often pro-
vided than risk changes, be they absolute or relative
(all Ps � 0.020), again with the exception of differ-
ently informing physicians in scenario Not Safe (P =
0.771). Third, very often those event rates were only
provided for the treatment, but less often for the pla-
cebo condition (all Ps \ 0.001; except differently
informing physicians, scenario Not Safe: P = 0.093).
And fourth, when we compared the scenarios Safe
and Not Safe within differently informing physi-
cians, there seemed to be a flip in the use of absolute
risk changes and relative risk changes: In the scenario
Safe, the benefit was more often presented as relative
than as absolute risk change, and the side effects were
more often presented as absolute than as relative risk
change (P = 0.012 for the benefit and P = 0.013 for side
effects); in the scenario Not Safe, in contrast, the ben-
efit was more often presented as absolute than rela-
tive risk change, and the side effects were more

often presented as relative than as absolute risk
change ( P = 0.019 for the benefit and P \ 0.001 for
side effects).

Patterns of information on the whole sample indi-
cated that 22.5% and 19% of physicians provided
pattern I ‘‘Complete and transparent’’ in scenarios
Safe and Not Safe, respectively, and an additional
23.2% and 23.9%, respectively, provided pattern II
‘‘Complete but not transparent’’ (Figure 1). As can
be expected, there were more physicians who pro-
vided pattern IV ‘‘Benefit appears larger’’ in the sce-
nario Safe than in scenario Not Safe (23.9% v.
13.4%, respectively), whereas the reverse held true
for pattern V ‘‘Harms appear larger’’ (4.9% v.
25.4%, respectively). Pattern III ‘‘Not interpretable’’
was shown by 25.4% and 18.3% of the physicians
in scenarios Safe and Not Safe, respectively, predom-
inantly by only providing event rates under treatment
without event rates under placebo or a measure of risk
change.

Identically informing and differently informing
physicians differed in the frequencies of choosing
various information patterns, as expected (Figure 1).
In the scenario Safe, identically informing physicians
were more likely to show pattern II ‘‘Complete but not
transparent’’ than were differently informing physi-
cians (29.9% v. 12.7%) but were less likely to show
pattern IV ‘‘Benefit appears larger’’ (16.1% v.
36.4%), overall x2 across categories = 13.904 (df = 4,
N = 142), P = 0.007. Similarly, in the scenario Not
Safe, identically informing physicians were more
likely to show pattern I ‘‘Complete and transparent’’
than were differently informing physicians (24.1%
v. 10.9%) and pattern II ‘‘Complete but not transpar-
ent’’ (29.9% v. 14.5%) but were much less likely to

Table 2 Definitions of Patterns of Information

Pattern Definition

I Complete and transparent Benefit and at least 1 side effect are reported transparently; that is, either both event rates
or absolute risk changes are reported in each case.

II Complete but not
transparent

Benefit and at least 1 side effect are reported, but the information is not transparent or is
only partially transparent. For instance, relative risk changes are reported in each case.
While difficult to understand, this is not obviously suited for nudging.

III Not interpretable for the
patient due to missing
comparative information

Only the event rates under treatment are reported for benefit and at least 1 side effect,
which is not interpretable without additional information such as event rate under
placebo or a measure of risk change.

IV Suited for nudging: benefit
appears larger

Benefit is reported as relative risk change, while side effects are reported as event rates or
absolute risk changes. This makes the benefit look large in comparison. Or, only benefit
is reported, while side effects are omitted.

V Suited for nudging: harms
appear larger

Side effects are reported as relative risk changes, while benefit is reported as event rates or
absolute risk change. This makes the side effects look large in comparison. Or, only side
effects are reported, while benefit is omitted.
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show pattern V ‘‘Harms appear larger’’ (2.3 % v.
61.8%), overall x2 across categories = 65.290 (df = 4,
N = 142), P\0.001. Identically informing physicians

were generally more likely to show pattern III ‘‘Not
interpretable’’ than were differently informing physi-
cians, and this difference was small in the scenario

Table 3 Proportion of Physicians Providing a Particular Piece of Information

Identically Informing
Physicians (n = 87) Differently Informing Physicians (n = 55) Total (N = 142)

Scenarios Safe and Not Safe Scenario Safe Scenario Not Safe Scenario Safe Scenario Not Safe

Benefit
Event rate placebo 26% 16% 38% 23% 31%
Event rate treatment 70% 60% 29% 66% 54%
Absolute risk change 21% 20% 29% 20% 24%
Relative risk change 26% 42% 9% 32% 20%

Side effect 1
Event rate placebo 7% 9% 7% 8% 7%
Event rate treatment 43% 40% 33% 42% 39%
Absolute risk change 18% 16% 5% 18% 13%
Relative risk change 13% 4% 44% 9% 25%

Side effect 2
Event rate placebo 13% 9% 11% 11% 12%
Event rate treatment 56% 40% 33% 50% 47%
Absolute risk change 20% 22% 9% 20% 15%
Relative risk change 13% 2% 49% 8% 27%
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Figure 1 Proportions of physicians who showed a particular pattern of information provision in the scenarios Safe and Not Safe. Data are

depicted separately for the 87 physicians who informed patients identically independent of whether they believed the drug to be safe and
effective for them (identically informing physicians), for the 55 physicians who informed patients differently dependent on whether they

believed the drug to be safe and effective for them (differently informing physicians), and for the overall sample of 142 physicians (total).
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Safe (27.6% v. 21.8%) but quite pronounced in the
scenario Not Safe (27.6% v. 3.6%).

Subjective Numeracy

The average score on the subjective numeracy
scale for the overall sample was 4.4 on a 6-point scale
(s = 0.5; data missing from 2 participants), which is
well within range of other studies that found mean
subjective numeracy scores between approximately
4 and 5.20–22 Subjective numeracy scores did not dif-
fer between identically informing physicians and dif-
ferently informing physicians, t(138) = 20.83, P =
0.93. Subjective numeracy scores were not related
to the choice of pattern within both groups of physi-
cians; for identically informing physicians, both sce-
narios: F(4,80) = 0.32, P = 0.86; for differently
informing physicians, scenario Safe: F(4,50) = 1.08,
P = 0.38; for differently informing physicians, sce-
nario Not Safe: F(4,50) = 1.94, P = 0.12.

DISCUSSION

A similar proportion of physicians (roughly 25%
each) provided information that was 1) complete
and transparent, 2) complete but not transparent, 3)
not interpretable for the patient, and 4) suited for
nudging. As expected, identically informing physi-
cians (61% of physicians) were more likely to present
information that was suited to foster informed choice.
Differently informing physicians (39% of physi-
cians), in contrast, were more likely to present infor-
mation that was suited for nudging in line with the
belief they were asked to imagine. To do so, they
made either the benefit or harms appear larger,
including mismatched framing (e.g., relative risks
for benefit and absolute risks for harms)6 and omis-
sion of information. These results suggest that assess-
ing whether physicians adapted the provision of
information to beliefs they were asked to imagine dis-
tinguished those who more often informed under-
standably from those who more often provided
information suited for nudging (see Figure 1).

However, the results also showed that even among
the majority of identically informing physicians,
most did not present information that is fully under-
standable or interpretable; for instance, they pro-
vided event rates for treatment groups in isolation,
without providing the event rate for control (placebo)
groups or a measure of risk change. This practice of
focusing only on the treatment group and ignoring
the control group (despite that group’s importance

for evaluating the efficacy of a treatment) is com-
monly observed in basic research on judgments of
contingency between 2 dichotomous variables.23

This suggests that clinicians may have a lack of
awareness for the importance of control groups, sim-
ilar to what can often be observed in public debates
about clinical evidence. For instance, in the recent
debate that followed the US Preventive Services
Task Force’s recommendation not to routinely screen
for prostate cancer with the prostate specific antigen
(PSA) test, many argued in favor of the test by refer-
ring to the large proportion of people who took the
test and were still alive 10 years later. To actually
evaluate the efficacy of the test, however, the propor-
tion of people who took the test and were still alive 10
years later needs to be compared with the proportion
of people who did not take the test and were also still
alive 10 years later, which is about equally high.24

One underlying reason for why even identically
informing physicians provided information that
was not fully understandable could be a lack of
understanding statistical information.25–29 However,
we did not find any relation between the way physi-
cians reported that they would inform patients and
their subjective numeracy. It could be that subjective
numeracy is not sensitive enough in this regard,
although it is correlated with objective numeracy.7

However, both the subjective and the objective
numeracy scales are concerned with relatively basic
operations such as computing fractions. Given that
most physicians are likely to have such basic skills,6

these skills can probably not discriminate well
among physicians with regard to interpreting and
communicating clinical evidence. Thus, future
research should use more advanced measures to
assess physicians’ abilities to understand statistical
evidence28,30 and how they are related to the commu-
nication of quantitative information to patients.
While previous research showed that subjective, but
not objective, numeracy was related to how likely
physicians were to provide quantitative information
to their patients at all,22 it still needs to be determined
which skills they require to provide this information
in a clearly understandable fashion.

Furthermore, for the question of how physicians
communicate quantitative information, it is impor-
tant to consider not only their quantitative skills but
also how they adapt this communication to the (pre-
sumed) numerical skills of patients. Given that prior
research suggests that the numerical skills of the gen-
eral population are relatively poor overall7,8 and that
physicians have limited ability to identify patients
with low literacy in medicine more generally,31,32
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physician should always strive to make quantitative
information as easily accessible and understandable
as possible. One promising way to summarize clini-
cal evidence is the drug facts box, which is a simple
tabular representation of medical information. Infor-
mation is understood well when presented in the
drug facts box format.33,34 Additionally, facts boxes
can be accompanied by visual aids to help patients
who have difficulties in understanding numbers.35,36

Limitations and Future Directions

The results of this investigation should be consid-
ered within the context of the study. First, it only
asked physicians to make hypothetical choices for
hypothetical patients who were described to them by
very brief vignettes. Vignettes are widely used and
have been shown to be valid and effective tools.37,38

Given that the majority of physicians informed identi-
cally, and given that those who informed differently
did so in a predictable fashion, we believe that physi-
cians followed our thought experiment of 2 different
patients in the way we intended.

Second, because this study was conducted via
paper survey and not with actual patient encounters,
it may lack ecological validity. The paper format of
the survey limited our ability to include other numer-
acy measures (such as objective measures) and it also
limited the length and the number of options of the
choice task. For instance, physicians could not opt
to describe the probabilities verbally as ‘‘high risk’’
or ‘‘low risk’’ instead of giving numbers.

Third, although we assume that their choices reflect,
at least to some degree, each physician’s preferences for
informing or nudging, we did not directly assess this
preference. It could be the case that identically and
differently informing physicians differed with regard
to whether they interpreted the treatment choice as
preference-sensitive. For instance, differently inform-
ing physicians could have associated the description
of scenario Not Safe with much more serious side
effects than those listed in Table 1, and they could
have reverted to nudging as the survey did not include
the opportunity to express those more serious concerns.
Future studies should therefore investigate such inter-
pretations and also include different treatments that
vary with regard to how preference-sensitive they are
to see whether the proportion of physicians opting for
informing or nudging depends on this property.

Fourth, we did not assess whether physicians
would be able to intentionally select information
that was complete and transparent or to intentionally
nudge patients. Our results represent a candid

response about what they would suggest to a patient
and provide a good starting point for future research.

Fifth, our sample only included gynecologists and
obstetricians. Different medical disciplines differ
systematically with regard to aspects that could be
important for the question of how quantitative infor-
mation is communicated to patients, such as degree
of contact with patients. It would therefore be impor-
tant to include different groups of physicians in
future research to find out whether and how the com-
munication of statistical information differs between
medical specialties.

Implications

If the goal is to increase the likelihood that physi-
cians present statistical information in a way that
enables their patients to make informed choices, 2
conditions need to be met. First, physicians need to
have a preference to present the information ade-
quately rather than nudging patients toward their
own beliefs. The marked and predictable differences
between identically and differently informing physi-
cians suggest that this cannot necessarily be taken for
granted for each physician.

Second, to improve physicians’ communication of
statistical information to patients, it will be crucial to
improve physicians’ understanding of health statis-
tics. This requires making statistical thinking
a more important part of the medical curricu-
lum.6,39–42 In this regard, it would be helpful to dem-
onstrate to physicians how much they themselves are
often misled by confusing representations of clinical
evidence. To grasp the relevance of this problem, they
need to learn that nontransparent statistics or mis-
matched framing are ubiquitous and can even be
found in the leading medical journals.43,44 As well,
one could show them how much insight can be cre-
ated by good, transparent representations, including
using absolute instead of relative risks, natural fre-
quencies instead of conditional probabilities, and so
forth.6 Teaching physicians how to translate mislead-
ing representations into transparent ones, and vice
versa, will allow them to communicate statistics
effectively and to be vaccinated against undue
attempts to persuade them of particular treatments.45

Some hesitation to inform patients adequately
may stem from the concern that patients will not
understand statistical information, so that some
physicians may prefer to—benevolently—nudge
patients instead. Convincing physicians that patient
understanding can actually be achieved with ade-
quate representations could help reduce this
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hesitation. An improvement of the medical curricu-
lum with regard to statistical thinking will help
physicians understand statistical information and
increase the likelihood that they will effectively com-
municate statistical information to patients.
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