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The psychology of risk perception
(Bruine de Bruin, 2019)

1.

Why is it important for people to understand risks?

➢

To make informed decisions

(about products to purchase, mitigation strategies to implement,
policies to support or resist, etc.)
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Risk assessment vs. risk perception
Society for Risk Analysis (2015) - Risk Glossary

❑

There are differences between how experts and
laypeople achieve an understanding of risks…

Systematic process to comprehend the nature of risk, express and
evaluate risk, with the available knowledge.

Experts

Risk assessment

≠
Laypeople

Risk perception
A person’s subjective judgement or appraisal of risk.
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Psychometric paradigm
(e.g. Fischoff et al. 1978; Slovic et al. 1980; Slovic, 1997)

Subjective = flawed, incorrect, prone to error, …?

or are evaluations based on diferent criteria from experts?
Psicometric paradigm - Measurable indicators:
(1) Voluntariness of risk
(2) Immediacy of effect

(3) Knowledge about risk to those exposed
(4) Science knowledge of the risk
(5) Control over risk
(6) Novelty
(7) Chronic vs. Catastrophic
(8) Common vs. Dread
(9) Severity of consequences
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Where do laypeople place
biosecurity related risks?

2 factor space
(Bruine de Bruin, 2019)

Unknown
risk
Biosecurity
risks ?

Events / activities
/ objects perceived
as riskier

Nondreadful
risk

Nuclear reactor
accidents

Dreadful
risk

Known
risk
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The psychology of risk perception
(Bruine de Bruin, 2019)

1.

It is important for people to understand risks, to make
informed decisions

2.

But why is it important for us to understand how people
view risks (or ‘their psychology’)?

➢

To communicate better about risks (related to products,
mitigation strategies, policies, etc)…

… to promote informed decision making.
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Risk communication
Exchange or sharing of risk-related data, information and
knowledge between and among different target groups (such
as regulators, stakeholders, consumers, media, general
public). Society for Risk Analysis (2015) - Risk Glossary
Effective communication >>> reduces the gap between
experts and laypeople

Risk assessment

Risk perception

- Experts
- Objective risk
(Natural sciences,
engineering, …)

- Laypeople/non experts
- Subjective risk
(Social sciences)

≠

Ineffective communication >>> increases the gap
(e.g. use of scientific jargon)
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Scientific jargon

American society for microbiology

National Institute of Allergy and Infectious Diseases U.S.A.
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Scientific jargon
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The need for effective information communication
“In practice, publishing technical information on a website that its
intended audience will find difficult to understand, or not
broadly informing relevant audiences, does not live up to the
principles of sound risk communications.”

European Food Safety Authority (2017). When Food Is Cooking Up a Storm – Proven Recipes for Risk
Communications. Parma, Italy: EFSA.

➢ To communicate effectively, we need to understand
how people view risks (‘their psychology’) and reduce
the gap between experts and laypeople
10
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A Mental Models Approach to
Biosecurity
communication
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Risk Communication: A Mental Models Approach
“People interpret new
information in light of their
existing beliefs, also referred
to as their mental models”
(Bruine de Bruin, & Bostrom, 2013; p. 14062-14063)

Example issues: Domestic radon (Bostrom,
et al, 1962), adolescent sexual behaviour
(Downs et al, 2004), mammography
(Silverman et al, 2001), climate change
(Morgan et al, 2001), electromagnetic fields
(MacGregor et al, 1994), carbon dioxide
sequestration (Palmgren et al, 2004, paint
stripper (Riley et al, 2001), nuclear energy
sources in space (Maharik et al, 1993), breast
implants (Byram et al, 2001), cancer
(Fischhoff, 1999), …
Morgan, M.G., Fischhoff, B., Bostrom, A., & Atman, C.J. (2002). Risk Communication: A Mental Models
Approach. Cambridge: Cambridge University Press.
Bruine de Bruin, W. B., & Bostrom, A. (2013). Assessing what to address in science
communication. Proceedings of the National Academy of Sciences, 110, 14062-14068. doi:
10.1073/pnas.1212729110
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Mental models approach (Bruine de Bruin, & Bostrom, 2013;
Downs, Bruine de Bruin, & Fischhoff, 2008)

Expert decision model

Experts from the National Immunization Program
at the Centers for Disease Control and Prevention.
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Mental models approach
(Downs, Bruine de Bruin, & Fischhoff, 2008)

Lay decision model

Parents of young children

Note: The thickness of each arrow corresponds to how frequently that link was mentioned; grey
arrows indicate links that were not mentioned in response to the question about how vaccines work.
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Mental models approach
(Downs, Bruine de Bruin, & Fischhoff, 2008)

Lay decision model vs. Expert decision model

Note: The thickness of each arrow corresponds to how frequently that link was mentioned; grey
arrows indicate links that were not mentioned in response to the question about how vaccines work.
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Mental models approach – 4 steps
(adapted from Bruine de Bruin & Bostrom, 2013)
Experts

1. Identify what people need to know to make more
informed decisions (expert decision model)
E.g. What do people (e.g. farmers)
need to know regarding biosecurity?

E.g. What do people know
regarding biosecurity?

Laypeople

2. Identify what people already know and how they make
their decisions (lay decision model)

3. Design communication content

4. Test effectiveness of communication content
E.g. Test effectiveness of communication
targeting people’s beliefs and knowledge
about biosecurity.

Communicators
(laypeople & experts)

E.g. Design communication to target
people’s beliefs and knowledge about
biosecurity.
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A Mental Models Approach to Biosecurity Risk
Communication – An example
Attitudes and Beliefs of Producers and Veterinarians Regarding
the Implementation of Biosecurity Measures on Cattle Farms
(Mateus, Nunes, & Gaspar, 2018)
Biosecurity practices: Individual and collective actions taken at international,
national, local and farm level, to reduce the risk of introducing and spreading
infectious diseases among individuals, populations, farms, or ecosystems (Jia, StHilaire, Singh, & Gardner, 2017).
❑ Such measures seem particularly difficult to implement through laws… Why?
➢ Results usually benefit society more than the producer (Eristensen &
Jakobsen, 2011).
➢ Depends on economic factors, the viability of these measures, the
understanding of biosecurity principles by producers and veterinarians, their
attitude and motivation/commitment and the social network or
community structure to which they belong to (Brennan & Christley, 2013).
Mateus, M. P., Nunes,T. P. & Gaspar, R. (2018, October). Attitudes and Beliefs of Producers and Veterinarians Regarding the
Implementation of Biosecurity Measures on Cattle Farms. Presented at the International Conference on Mediterranean Diet and
Gastronomy, Universidade de Évora, Évora, Portugal.
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

Step 1. Identify what people need to know to make more
informed decisions (expert decision model):
1.1 Literature search (grey and white literature).
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

E.g. Theory of Planned Behaviour (Ajzen, 2001)
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

Step 1. Identify what people need to know to make more
informed decisions (expert decision model):
1.2 Biosecurity specialists’ panel (n = 5).
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

Results - Experts’ Mental Model
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

Summary results (interviews)
• Experts emphasized the factors that determine/must determine
producers' decisions, i.e. antecedents of decisions.

• Experts emphasized measures that producers can implement to
prevent diseases.
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Mental models approach (Bruine de Bruin, & Bostrom, 2013;
Morgan, Fischhoff, Bostrom, & Atman, 2002)

2. Identify what people already know and how they make their
decisions (lay decision model)
2.1 Conduct semi-structured interviews to identify beliefs and
relevant wording

1. To characterize what the audience knows about the risk, what
causes it, and what can be done about it.
2. To identify gaps and misconceptions in non-expert knowledge
– as compared to what experts know
– to be targeted in a risk communication
3. To identify the wording people prefer to use to describe these
topics, and relevant decision contexts
– to be used in the subsequent survey
– to be used in the risk communication

24

Rui Gaspar Telmo Nunes Mariana Mateus

12

06/07/2022

Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

Step 2: Identify what people already know and how they
make their decisions (lay decision model):
2.1 Individual Interviews to cattle producers (n = 24) and
veterinarians (n = 20)

✓ Indicators of attitudes and beliefs in both groups
✓ What they knew about biosecurity risks, diseases causes &
consequences
✓ Biosecurity measures to prevent these
✓ …
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

Results - Producers’ Mental Model
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

Results - Veterinarians’ Mental Model
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

Summary results (interviews)
• Producers focused more on the multiple ways a disease can enter a
cattle farm, and less on the preventive measures they can implement
to prevent it.
• Producers justified some of their actions and thoughts with nonbiosecurity-related measures (e.g. new animal’s adaptation period).

• Veterinarians emphasized the measures where they considered
themselves to have an important role; highlighted the influence of their
recommendations on producers’ decisions.
• Veterinarians identified more preventive measures than producers.
• Producers and veterinarians emphasized more the consequences
of a disease entering the farm.
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Mental models approach (Bruine de Bruin, & Bostrom, 2013;
Morgan, Fischhoff, Bostrom, & Atman, 2002)

2. Identify what people already know and how they
make their decisions (lay decision model)
2.1 Conduct semi-structured interviews to identify beliefs and
relevant wording
2.2 Conduct follow-up surveys with larger samples to examine
prevalence of interviewees’ beliefs
1. To examine prevalence of beliefs
- Which topics are commonly understood (and do not need
to be repeated)?
- Which topics are most commonly misunderstood (and in
need of intervention)?

2. To examine which beliefs seem most related to behaviors
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

Step 2: Lay decision model:
2.1 Individual Interviews to cattle producers (n = 24) and veterinarians
(n = 20): indicators of attitudes and beliefs in both groups; what they
knew about biosecurity risks, diseases causes & consequences, and
biosecurity measures to prevent these.
2.2 Questionnaires: attitudes, knowledge and beliefs prevalence in
producers and veterinarians (n = 112).
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

Results - Knowledge
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

Results - Knowledge
n = 72

“Infectious diseases may be introduced in a farm through…”

≈ Experts

 Experts
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

Results - Beliefs
n = 72

“Because I never had a disease, it is not necessary to keep myself informed.”
“A cow with a disease, usually, isolates herself from the others”
“Animals can be infected by a disease due to the climate”

 Experts
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Mental models approach (Bruine de Bruin, & Bostrom, 2013;
Morgan, Fischhoff, Bostrom, & Atman, 2002)

3. Design communication content

➢ Compare lay decision model with expert decision model
✓ Identify facts most in need of intervention:
-i.e. That most people do not know
AND/OR
- Knowing it will help them to change their decisions or behaviors
(e.g., referred to as decision-relevant or behaviorally relevant)
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

Mental models comparison – examples:
Experts

Producers

Veterinarians

Factors that
determine/should determine
producer’s decisions
Preventive measures to
impede the disease of
entering farms

Preventive veterinary
medicine

Diasease entrance pathways
Measures not related to
biosecurity
Veterinarians as “Firemen”

Consequences of the disease Consequences of the disease
entering the farm
entering the farm
Financial resources availability
Vaccination
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Mental models approach (Bruine de Bruin, & Bostrom, 2013;
Morgan, Fischhoff, Bostrom, & Atman, 2002)

3. Design communication content

➢ Address common gaps and misconceptions in
understandable wording
✓ Write initial text at 6th grade level, using wording and contexts
taken from interviews.

➢ Iteratively test communications for adequacy and
understanding as well as for accuracy.
✓ Comprehension (use further interviews with target audience)
✓ Accuracy (check with domain experts)
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Mental models approach – An example
(Mateus, Nunes, & Gaspar, 2018)

✓ A small group agreed with “Given I never had a disease [in the farm],
it is not necessary to keep myself informed.”
>>> People need to be motivated to act (Michie et al. 2011), i.e. to
perform effective and reliable disease surveillance, and to implement
biosecurity measures (Sawford 2011; Srigley et al. 2015).

✓ “A cow with a disease, usually, isolates herself from the others”
>>> Communication should target biased beliefs (for people to do
“the right thing for the right reasons”, i.e. informed decision making).
✓ Veterinarians or livestock producer organizations (OPPs) were the
information sources in which respondents placed more trust, valuing
those who were closest to them.
>>> Communication of biosecurity risks and preventive measures may
be better received, if performed by veterinarians or OPPs.
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Mental models approach (Bruine de Bruin, & Bostrom, 2013;
Morgan, Fischhoff, Bostrom, & Atman, 2002)

4. Test effectiveness of communication content
➢ Conduct randomized controlled trial to test effect of
communication (vs. control) on recipients’:
✓ Understanding
✓ Decision making
✓ Behaviour
✓…
Target group

Initial
assessment

Communication

Final
assessment

Monitoring

Group A

Assessment A1

Yes

Assessment A2

Assessment A…

Group B

Assessment B1

No
(control)

Assessment B2

Assessment B…
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Mental models approach (Bruine de Bruin, & Bostrom, 2013)
1. Identify what people need to know to make more informed
decisions (expert decision model)
✓ Conduct literature review
✓ Convene expert panel

2. Identify what people already know and how they make their
decisions (lay decision model)
✓ Conduct semi-structured interviews to identify beliefs and relevant wording
✓ Conduct follow-up surveys with larger samples to examine prevalence of
interviewees’ beliefs

3. Design communication content
✓ Compare lay decision model with expert decision model
✓ Address common gaps and misconceptions in understandable wording
✓ Iteratively test communications for adequacy and understanding (with members
of intended audience) as well as for accuracy (with domain experts)

4. Test effectiveness of communication content
✓ Conduct randomized controlled trial to test effect of communication (vs. control)
on recipients’ understanding, decision making, and behaviour
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Fulfilling our duty…

Published by the Food and Drug Administration (FDA),
US Department of Health and Human Services, August 2011.
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