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Abstract

Risk literacy is the competence to deal with probabilistic information in an informed
way. In medicine and dentistry (in the following text both referred as medicine), this is
crucial to accurately interpret the results of diagnostic tests and to make risk-benefit-
assessments for treatment options. Without it, applying medical evidence to clinical
practice remains illusory. Previous research showed that there is still a lack of risk
literacy among medical personnel in different countries [Garcia-Retamero, Galesic &
Gigerenzer, 2011]. It was also shown that this deficit is easy to overcome with simple
teaching interventions [Keller, Jenny & Gigerenzer, 2018]. With this investigation we
want to assess the current state of risk literacy among Portuguese medical students in
order to assess a baseline. This allows measurement of improvement of risk literacy in
Portugal in the future and generates data for comparisons of risk literacy between
European countries.

We are planning to publish our study in an open access journal, thereby promoting its
dissemination. With our findings we want to encourage a dialogue with relevant
stakeholders in the Portuguese healthcare system. We have simplified the design of the
study, facilitating reproduction and replication through other research groups in the
future and in other countries, thereby generating more data for epidemiological mapping
of risk literacy in the world.

Background and Significance/Preliminary Studies

Medical risk literacy encompasses the skills to understand medical statistics and
numerical medical evidence. It is central to the practice of evidence-based medicine. In
diagnostics, it affects the interpretation of test results, such as being able to assess the
probability of a lab-result being false-negative or false-positive. In treatment planning,
it affects the assessment of the effectiveness of different interventions. Without risk
literacy, doctors can be influenced in their treatment decisions for example by framing
effects (Gigerenzer & Wegwarth, 2013). Further, risk literacy helps immunize patients



against the influence of non-evidence-based treatment suggestions by physicians
(Wegwarth, Wagner & Gigerenzer, 2017). It was shown that a quick, 90-minute
intervention can significantly boost medical students’ skills in understanding medical
evidence and its effect on medical practice (Keller et al., 2017). A big part of the
research on risk literacy has been done in Germany and some medical facilities in
Germany are beginning to integrate the findings into their teaching curricula.

To give a positive example of this change associated with the research, risk literacy was
integrated into the curriculum of the biggest European medical university-clinic, Charité
Universititsmedizin Berlin, in 2014. It is taught in the 9th semester. Due to a student
initiative, students also have the opportunity to learn about risk literacy already from
the second semester onwards. This voluntary course has received positive feedback
from the students. Our opinion is, that risk literacy must be taught earlier, since a lot of
probabilistic information is already contained in the curriculum which potentially can
be misinterpreted.

Portugal has a very broad medical educational landscape. During our preparatory
research, we found out that several Portuguese Universities already offer statistical
courses as part of the curriculum for the students and some elements of risk literacy are
already taught in medical curricula in Portugal. During our preparatory searches we
were not able to identify any course with similar content composition and knowledge
packages as proposed and evaluated by Keller et al., 2017.

Several tests have been developed that assess for risk literacy, of which the three most
widely used ones are the Quick Risk Test (QRT, Jenny, Keller & Gigerenzer, 2018),
the Critical Risk Interpretation Test (CRIT, Caverly et al., 2015) and the Berlin
Numeracy Test (BNT, Cokely & Galesic, 2012). The QRT has been specifically
developed for physicians and other health professionals.

Study Aims

The primary objective of the study is the measurement of the risk literacy among all
participating Portuguese medical students. We intend to obtain a representative
demographic sample from the participating institutions, to assess the baseline in order
to be able to document an improvement in the future and to compare these results with
students of other European countries.

The secondary objectives of the study are to compare students of different years of
study with each other to see if there are some differences. This information could help
determine the best possible time point(s) for intervention(s).

We will also explore whether students, who have already received statistics training at
some point prior to testing receive higher scores in risk literacy.



V. Administrative Organization

e Harding Center for Risk Literacy (Max Planck Institute for Human
Development), Berlin, Germany
e We hope to obtain the participation of the following Portuguese faculties:
o Instituto Universitario de Ciéncias da Saude
Instituto Universitario Egas Moniz
Universidade Catolica Portuguesa - Centro Regional das Beiras
Universidade da Beira Interior
Universidade de Coimbra - Faculdade de Medicina
Universidade de Lisboa - Faculdade de Medicina
Universidade de Lisboa - Faculdade de Medicina Dentaria
Universidade do Minho
Universidade do Porto - Faculdade de Medicina
Universidade do Porto - Faculdade de Medicina Dentaria
Universidade do Porto - Instituto de Ciéncias Biomédicas Abel Salazar
Universidade Fernando Pessoa
o Universidade Nova de Lisboa - Faculdade de Ciéncias Médicas
e Presidencia (High Patronage requested)
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V. Study Design

This exploratory, epidemiological investigation is conducted as an
observational, cross-sectional cohort study.

The studied population are medical and dentistry students of Portuguese
faculties.

Not applicable, due to the exploratory character of the study.

The primary Outcome is the quantitative measurement of "medical risk
literacy" among Portuguese medical students measured with the Quick Risk Test
(QRT) [Jenny, Keller & Gigerenzer, 2018] and the multiple choice version of
the Berlin Numeracy Test (BNT) [Cokely & Galesic, 2012]. We do not use the
CRIT (Caverly et a., 2015) in this study, as it tests for more advanced statistical
understanding and is a very extensive test, which would require at least 30 to 45
minutes for completion.

Secondary outcomes is to investigate, whether study year, faculty, and prior
statistical education have an impact on the level of risk literacy.

VL Study Procedures

The participants can be included if they have successfully enrolled into
medical or dentistry faculty, but have not yet completed the final exam.



We will approach the faculties to determine the local
mechanisms to approach the students.

Informed consent will be obtained prior to the initiation of the
online-questionnaire. No written consent can be given due to
anonymity.

The investigators and the Harding Center for Risk Literacy
University mailing lists and if necessary students’ associations

and social media.

The invitational email will contain some introductory
information as to the purpose, duration and incentivization of the
study. The complete participant information will be displayed on
the introductory page of the online-questionnaire.

Not applicable

Not applicable
(Exploratory study)

Not applicable

Students receive an email with some introductory information on the
study (goal of the study, expected duration, incentivization). Students are



then led via URL to the online questionnaire, the first page of which
contains the full participant information. Students declare their consent
to participation by clicking a button that leads begins the questionnaire
containing the QRT, BNT and additional information. Participants can
abort the questionnaire at any time by closing the browser. The time of
the completion of the questionnaire will be recorded. After completion
of the questionnaire, on the final page, participants receive an individual
code which which they can use to receive a free 2-week subscription to
the AMBOSS medical learning platform. A link to the AMBOSS website
will also be displayed. They may also use this code to enter into a lottery
to win one of three six-month-subscriptions. Note that registration with
AMBOSS is only possible with provision of a valid email address of the
faculty. Each code can only be entered once. There are no mechanisms
that allow the exchange of study data with the personal information
provided during the AMBOSS registration process.
il.

VII. Safety Monitoring Plan
not necessary

not necessary

not necessary

not necessary
not necessary

VIII. Analysis Plan

We will conduct an exploratory analysis of the current level of risk literacy among
Portuguese medical students as a baseline for international comparison and
measurement of improvement in the future. We will only perform descriptive analyses
as well as exploratory correlational analyses. No hypotheses are tested.
Representativeness of the sample to the population of Portuguese medical students will
be assessed after data collection is completed.
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