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Executive Summary

Research requirement

Cardio-vascular disease (CVD) screening has the potential to positively affect health outcomes on a significant
scale. This report is part of a St Lukes commissioned project to design behavioural interventions to increase
CVD screening uptake in older Tasmanians. The report delivers stage 2 of the project (see appendix 1, section
4.2.), a review of the scientific literature regarding drivers of screening decisions and potential interventions. It
informs stage 3, intervention design.

Procedure

We used a mixture of systematic and narrative literature review techniques to survey two academic literatures
e aliterature regarding the factors (drivers and barriers) that influence participation in screening for non-
communicable diseases (NCD), which includes CVD. We cast the net more widely to identify relevant,
potentially applicable factors that research has not yet examined in the specific CVD context; and
e aliterature identifying interventions which have been implemented to increase NCD screening uptake
and have evidenced potential to be effective.

In line with the aim of this project, our approach focuses particularly on behavioural factors and interventions
(those that affect the psychological factors underlying choice) rather than regulation- or incentive-based ones.

We complement the literature reviews with discussions of the conceptual background regarding
e the behavioural approach to health policy; and
e the potential of behavioural insights for policy design.

These discussions provide the context for the two literature reviews.
Key findings of literature reviews

Individual screening decisions are driven by
e slow, rational thinking that identifies best decisions based on information including
o0 screening benefits (perceived disease susceptibility and awareness of screening options and
availability)
0 screening costs (time, money, inconvenience)
o learning and use of emerging screening costs and benefits information
e fast thinking using heuristics, emotions and intuition, and is affected by
o reasoning errors and biases that result in poor decisions, such as loss aversion, status quo and
availability biases
overconfidence and biased optimism about own skills and outcomes
fear and anxiety of screening process, diagnosis, symptoms and treatment
poor willpower and pursuit of immediate gratification
decision failure or procrastination due to cognitive overload
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e social thinking that responds to others’ persuasion, information and needs, and is affected by
o influence from media, social and close contacts
o information transmitted in social and peer networks, such as social norms
o health concerns of loved ones
e individual differences and distinguishing personality traits including
o self-efficacy to perform screening tasks
general optimistic outlook that screening can lead to successful management of health risks

0 aconscientious personality that allows health literacy and screening perseverance
0 positive attitudes towards good health, technology and the medical profession
o risk averseness that prefers screening to manage health risks.

Interventions that have successfully increased screening uptake include
e Informational interventions — providing information to raise awareness and educate
o Direct correspondences and large scale multi-week media campaigns
o Active delivery of information (e.g., individually, face-to-face), rather than passive (e.g.
brochures, leaflets)
o Educational programs in workplaces, accompanied by help in navigating screening process
e Behavioural interventions — targeting psychological barriers that hinder screening
o Personalisation
= Translated messages (particularly for hard-to-reach populations)
= Messages tailored to specific context
o Easing cognitive load
=  (Clear information, simple language
= Help in navigating screening process
= Reminders of screening
o Endorsements from trust authorities (mixed results)
o Framing messages using loss-frame (mixed results)
e Incentive-based interventions — addressing practical barriers to attend screening, such as financial
constraints
o Financial incentives
o Transport vouchers

Conclusions

The empirical evidence regarding behavioural insights and interventions relating to NCD screening informs the
next stage of the project. We identified specific behavioural insights amenable to intervention and also
appropriate intervention channels and messaging that can be used to this end.



1 Introduction

1.1 Background

St Lukes has a vision to make Tasmania the healthiest island on the planet. Researchers from the Tasmanian
Behavioural Lab (tasbelab) at the University of Tasmania (UTAS) were commissioned to conduct a research
project to support the vision (see Appendix 1 for the UTAS proposal). A research team was assembled with
members of tasbelab and Menzies Institute of Medical Research at UTAS.

In a co-design workshop with the research team, St Lukes and external medical experts, a specific research
question for this project was developed (see Appendix 2 for the workshop summary document). This research
guestion needed to identify an individual behaviour that:

is responsible for poor health outcomes in Tasmania

is specific enough to be targeted by an intervention by St Lukes
can feasibly be affected by the intervention

contributes significantly to health outcomes in Tasmania

AW

The workshop identified cardio-vascular disease (CVD) screening as the target behaviour. The research question
was formulated as follows:

What interventions can raise the participation in CVD screening of Tasmanians between 30 and 60 years of age ?

The project will answer the research problem by conducting a review of relevant academic literature as well as
designing, testing and evaluating an intervention based on the literature.

1.2 Objectives

This report constitutes the literature review component of the project. Our objective is to survey what peer-
reviewed academic research tells us about:

o The decision drivers that influence whether someone decides to screen. These are the barriers and
motivators to screen including social and economic factors as well as health awareness and knowledge.
In line with the overall project aims we focus on the behavioural drivers. These are the psychological
factors that influence screening decisions.

e The policy interventions that can target these drivers to encourage individuals to screen. We examine
factors regarding non-communicable diseases generally to identify ones with potential for the specific
CVD context.

We also provide the context of these two literatures in the background to behavioural economics and its
application to health policy.

This stage of the project does not involve intervention design. We do however offer preliminary conclusions of
the literature review for the design.



1.3 Approach

1.3.1 Application of behavioural science

We adopt a behavioural science approach throughout. In this project, the term “behavioural’ can be read to
mean psychological. Behavioural science uses quantitative methods (such as human participant experiments,
psychometric questionnaires, and physical measurements) to understand the drivers of human decisions and
behaviour. The aim is to inform the design of policies to improve individual and social outcomes.

Behavioural science has developed rapidly over the last decades and revolutionised our understanding of human
decision making. It has a growing impact on public and organisational policy because most (if not all) policy
challenges involve human behaviour at their root. Health-related behaviours are a prime example. Behavioural
science has two parts:

e Behavioural insights are empirical facts about how humans typically decide and behave.
e Behavioural interventions are policies designed to encourage and empower individuals to make
decisions that lead to better outcomes for themselves and others.

1.3.2 Review of scientific literature

We reviewed the academic literature related to behavioural insights and interventions in health screening. We
used two complementary survey methods: a systematic literature review and a traditional narrative review. The
systematic review is a standardised technique compared to the traditional narrative review approach that relies
on researcher expertise, intuition and discretion.

The two approaches have different strength and are complementary. The systematic approach is
comprehensive, transparent, reproducible, objective and unbiased as it does not rely on researcher expertise
and experience. However, professional researchers can have an advantage in appraising research,
understanding context and identifying niche contributions that the systematic approach may miss (MacLure,
2005; Boell and Cecez-Kecmanovic, 2015).

Our literature review was therefore based on both methods:

e A narrative review to identify and apply behavioural insights to health screening choice.
e A systematic review to identify and assess potential behavioural interventions to promote screening.

1.4 How to read this document

This document contains the main deliverable for this project stage, a review of behavioural insights and
interventions relating to screening, along with additional materials the research team prepared for St Lukes.
Some of these may be skipped in reading the document:
e The narrative literature review of behavioural insights regarding screening decisions is in section 3.
e The systematic literature review of behavioural interventions to encourage screening is:
o appended in appendix 3 as a technical report; and
o summarised in section 4 below as a plain-English version.
e Ascene-setting introduction to the behavioural science approach to health is in section 2.
Some preliminary conclusions for the intervention design stage of this project are in section 5.



2 Behavioural economics of health
To provide context, we begin with the general background to behavioural science applied to health.
2.1 Health policy

Health has been the target for policy by individuals, private and public sector organisations since antiquity. One
reason is the strong mutual relationship between an individual’s good health and well-being (Dolan et al., 2008;
Angner et al., 2008; Hawkes, 2012; Binder and Coad, 2013): Being (un)healthy makes people (un)happy. But the
evidence also suggests that happiness, in turn, improves health. Happy people take better care of themselves
and have better psychological coping mechanisms that reduce stress, blood pressure and boost the immune
system. In addition to helping individuals, health policy can counter negative societal consequences of ill health
in higher healthcare costs and lost productivity.

On average human health has improved markedly over the past 150 years. The reasons are exploding
productivity and innovations leading to better nutrition, medical treatments as well as healthcare infrastructure
and programmes. But two recent developments mean that policymakers need to redouble their efforts. One is
new threats to future health including the rising possibility of pandemics in the globalising world. Environmental
degradation and climate change also increase global health risks (Tong et al., 2022; GBD 2017). Economic
inequality is increasing within and between nations, making the best health care and treatment innovations
increasingly unavailable for disadvantaged groups. At the same time, with aging populations and increasingly
expensive treatment options, health care costs are skyrocketing.

A potential solution to these health policy problems is preventative in addition to curative intervention. There is
great scope for individuals to engage in healthy behaviours that reduce illness and the need for care. This means
that, given current medical technologies and care availability, there is a large gap between achievable health
outcomes and those that people experience (Volpp and Asch, 2017).

The gap can be closed to the extent that policy is effective in encouraging individuals to make better health
decisions. It is, in essence, a behavioural gap. Behavioural factors — a person’s own decisions - are particularly
important in health because the individual has both motive and opportunity to improve their health
outcomes. The individual has control over their body and access to the signals it sends about their health.
They directly experience benefits and costs of the health outcomes that result from the decisions they make
in response. The same is not true for other key challenges - social, environmental and technological ones -
that affect individuals. As Rice (2013) states,

“Many of the most vexing problems facing individuals and society as a whole in health care are neither
medical nor scientific in nature; they are behavioral.”

2.2 Behavioural economics policy

For this reason, policy in health and similar challenges increasingly adopts a behavioural economics approach.
Behavioural economics is behavioural science applied to resource allocating decisions including policy. According
to a consensus statement by an expert panel convened by the U.S. National Academies of Sciences, Engineering,
and Medicine, over the last 20 years,

“Core principles of behavioral economics have been tested repeatedly across six domains—health,
retirement benefits, social safety net benefits, climate change, education, and (to a lesser extent) criminal



justice—and the evidence for their importance and value in the design of policy interventions is well
established.” (Buttenheim et al., 2023, p. 3)

What is behavioural economics and how can it help health policy? Behavioural economics is the application
of behavioural science to economics. It uses psychological insights and methods to improve our
understanding of how people decide and behave in economic and social situations.

The central idea is that people often fail to make rational decisions. For economists, rationality is the
traditional view of human choice known as homo economicus. It means that individuals adopt the course of
action that brings about the best outcome for them, based on clear goals and all relevant information. In
reality however people often fail to act in their own self-interest but fall prey to a catalogue of systematic
reasoning errors and biases.

Behavioural economics uses this more realistic understanding of choice to design more effective policies to
bring about better outcomes for individuals and societies. Policy ultimately targets people’s decisions and
behaviour. An evidence-based understanding of the drivers of behaviour is therefore important for policy
design. Richard Thaler and Cass Sunstein’s bestselling book Nudge (2008) introduced behavioural policy to
public debate and policy. Health was the key application they discussed — and was namechecked in the
book’s subtitle.

2.3 Behavioural economics policy in health

How is behavioural economics applied to design health policies? Behavioural health policy addresses both the
individual and the health care provider. Both groups, including highly educated medical professionals, are prone
to the systematic reasoning errors and biases that hinder people from being rational. These errors and biases
can cause behaviours that harm individual health.

Health-related decisions are particularly prone to error and bias. The reason is that the three ingredients to
making rational decisions are particularly compromised: First, health and treatment information is often
complex and ambiguous. People have limited ability to perceive, recall and process information correctly even in
less demanding situations. Second, individual goals are compromised because health has both short and long-
term consequences that are hard to square. This harms long-term health because many healthy behaviours are
aimed at one’s future and do not come with immediate necessity to act. People are also generally impatient, i.e.
biased towards the present, preferring instant gratification to good future outcomes. Health decisions like
exercise and avoiding fat and sugary foods require long-term thinking instead. Lacking willpower and temptation
may lead to wrong decisions in favour of instant gratification. Finally, even with clear goals and information,
people may not adopt the best course of action when it comes to health. Because information processing is hard
people tend to put off acting in favour of procrastination.

Behavioural health policy tries to empower individuals and health professionals to make better decisions. In
individuals, behavioural policy discourages unhealthy behaviours such as physical inactivity, under-insurance,
treatment avoidance, poor health literacy, over-treatment seeking, drug non-compliance, unhealthy diet and
substance abuse (including alcohol and tobacco). Policy targeting health care providers encourages evidence-
based prescription and treatment practices, preventative measures, compliance with public health advice and
better clinical decision making.



2.4 Behavioural policy for cardio-vascular disease (CVD)

These two areas - individual engagement with preventative individual health and clinician behaviour - were
highlighted by the expert panel of the U.S. National Academies of Sciences, Engineering, and Medicine as priority
areas for behavioural health policy (Buttenheim et al., 2023, p. 95). The third area was CVD, the challenge of the
current project. The rationale was that CVD remains the leading cause of morbidity worldwide.

Similar to the co-design workshop we conducted for this project, the expert panel identified three specific
behaviours to address CVD, chosen because they “have a demonstrated impact on cardiovascular disease and
are potentially amenable to interventions grounded in behavioral economics” (Buttenheim et al., 2023, p. 96).
They were: smoking cessation, medication adherence and physical activity.

Smoking is associated with a range of conditions that exacerbate CVD. Behavioural health interventions focus on
encouraging smoking cessation. Smoking is a good example of a decision error — a departure from rational
choice: Survey evidence shows that two-thirds to three-quarters of smokers want to quit. Many ex-smokers
regret the activity, especially when health problems arise. Many smokers suffer from overconfidence that they
are exempt from health consequences. Many heavily discount the future in favour of satisfying immediate
desires. Few are ignorant of the information regarding health outcomes of smoking, owing to the success of
health policies over the last 50 years. As a result, many policies revolve around financial (dis)incentives from
(not) stopping smoking.

CVD can be mitigated by appropriate medication. However evidence suggests that even following the first heart
attack, only around 40% of patients adhere to prescribed cardio-vascular medication (Choudhry et al., 2011).
Reasons include inconvenience of refill ordering and complexity of synchronising multiple medications. Policies
target refill availability, longer intervals and automatic re-ordering. In addition, social interventions include
reporting of adherence to medical professionals.

Among other benefits, physical activity reduces CVD risks. Again, lack of exercise has several behavioural reasons
including inconvenience, temptation and present bias. A large amount of research has been devoted to
interventions encouraging exercise including financial incentives, providing information and habit formation (see
Chuah and Hoffmann, 2025).

This project focuses on behavioural health intervention to address CVD in a fourth way: To increase the uptake
on CVD screening.

2.5 Behavioural insights

Behavioural health policy works by designing interventions based on behavioural insights. These constitute
current scientific knowledge about these psychological drivers of behaviour. Behavioural insights are established
facts about how individuals regularly perceive, think and decide. They come from behavioural science methods
of observing human thinking and behaviour. These methods include:

e Psychometric measures of personality, motivation, attitudes and cognitive performance.

e Experiments where human behaviour is observed in controlled environments under different
conditions.

e Physiological measures such as heart rate, brain activity, facial expressions and eye movements.
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There are two kinds of behavioural insight. The first are regularities in how most humans typically respond to
external conditions or environments (situational factors). The second are regularities in how one individual
responds differently to the same condition or environment compared to other individuals (individual difference
factors).

These behavioural regularities have two sources. The first is evolution. Our thinking is influenced by how the
human brain has adapted to the environment over generations. Early humans who could better solve adaptive
problems (obtaining food, avoiding predators) survived longer and procreated more, passing better adapted
thinking on. Modern brains have hardwired mechanisms adapted to our ancestral environment that influence
our behaviour today. Some of these are maladaptive (overeating, avoiding physical exertion) in today’s world
and can explain poor behaviour in health and other contexts.

The second source of behavioural insights is socialisation. Humans are uniquely able to communicate and pass
on information about (un)acceptable behaviour. We also share a strong motivation to conform and seek social
approval. Our behaviours are therefore strongly shaped by the influence of others and social norms.

Four general behavioural insights provide the foundation of how people decide. They are the product of
generations of human evolution and cultural socialisation.

2.5.1 Rational (slow) choice

The first is rationality, sometimes known as rational choice. It is closely related to the economist’s assumption of
homo economicus. In essence it means that people tend to decide purposefully to advance their own self-
interest. A person takes that course of action which best satisfies their clear and consistent goals given the
information they have about the choice. If a person is fully aware of the health consequences of smoking and
values their long-term health more than the nicotine rush and social image, they will decide against smoking.

For the policymaker there are several takeaways from rationality. People respond to incentives — taxation of
cigarettes or prohibitions of smoking will reduce smoking. The non-smoker’s cost-benefit calculation above is
integral to choosing rationally. Trade-offs between what we gain and what we lose (opportunity cost) are
expressly considered. People also learn and respond to new information. Health warnings and public awareness
campaigns also reduce smoking. People do not always act rationally but the unprecedented success of smoking
cessation policies demonstrate the power of this insight (Buttenheim et al, 2023, p. 95).

2.5.2 Fast and slow thinking

Evolution also equipped humans with non-rational decision making. In some situations it is maladaptive to
invest time and effort to make slow, careful and deliberate decisions. These situations include ones that are low-
stakes and repetitive. Some situations are too complex to be handled effectively by reasoning. There are also
situations that demand immediate and urgent responses. This is the second basic behavioural insight, that in
addition to slow, rational thinking, people also think fast. This is known as the dual processing model — thinking
fast (System 1) or slow (System 2) depending on the situation (Kahneman, 2011).

There are three mental processes behind fast thinking: Humans use heuristics (mental shortcuts such as
routines, procedures and rules of thumb) that determine decisions without much conscious thought. Humans
also use instincts, which means they come up with decisions intuitively using unconscious processes that
pattern-match a situation to experiences stored in memory. Emotions are an important part of fast thought that
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use physiological signals (heart rate, perspiration) to alter the decision maker to the need to act or to listen to
instinct.

The policy implications are that when fast thinking is engaged, people can act against their own self-interest and
make errors or biased decisions. Smokers may not have reasoned about the whole raft of health problems they
risk. They may pay undue attention to examples of healthy long-term smokers. They may follow habits. They
may give in to immediate temptations. Information campaigns may not enter into their decision making. Policies
that rely on more than incentives and information are needed.

2.5.3 Social thinking

Human evolution has made us the most social of species. In ancient environments humans survived in groups of
individuals that acted in unison against more powerful predators. These groups also had the advantage that they
could share information. Social thinking is hardwired in our genes. Parts of our brain are purpose-designed to
deal with our complex social world.

There are several aspects of human behaviour that reflect our social minds. One is that we seek others’
approval. We care about good social standing, we listen to others in authority, we can be persuaded to conform,
to do or think what others want. The other is that we seek company — we derive happiness from being and
interacting with others. Humans are also very tribal meaning we favour those who belong to our group at the
expense of those considered outsiders. Finally, humans will sometimes act unselfishly to help others or repay
their kindness.

The social side of human thinking has significant policy effects. Cigarette advertisers use this in celebrity
endorsements, associating a positive image with smoking, or emphasising the social side of people who smoke
together. Anti-smoking campaigns also make use of this — highlighting the side-effects of passive smoking on
others, especially children.

2.5.4 Individual differences

The final general behavioural insight is that each person has their own distinct behaviour patterns. Each
individual responds to situations differently to others, but consistently over time. This lends people their
individuality. Evolution may have produced these individual differences to give human groups a range of needed
skills to better solve adaptive problems. Individual differences are somewhat stable but can be shaped by
personal experiences. The four types of individual differences are personality (how a person typically feels,
thinks and behaves), motivation (what drives a person), cognitive performance (how well and in what way a
person reasons) as well as attitudes and values (how a person evaluates situations, people and things).

Individual differences are important to policy because they suggest different types of people will respond
differently to interventions. For example, the social status aspects of smoking are more important to people
who are more motivated to follow social pressure and have extroverted personalities. People with positive
attitudes to risk may be more prone to smoke. Policies against smoking need to match the intervention or
message with the target audience.
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3 Health screening decisions

We now discuss the literature regarding the drivers of the individual choice to screen for health conditions. As in
other medical and non-medical contexts, a wide range of factors are responsible for an individual’s screening
decisions. These include external factors such as available resources and other constraints individuals face, as
well as physical abilities and skills.

There is an academic literature that applies these general drivers to specific cases of screening for different
diseases. It provides empirical evidence for different specific factors that influence an individual’s decision to
participate in screening. We now outline the findings regarding all non-communicable diseases including CVD.
We cast the net more widely to identify relevant, potentially applicable factors that research has not yet
examined in the specific CVD context. In line with the aims of this project, we particularly focus on behavioural
factors, i.e. the psychological drivers that affect which decision, among feasible alternatives, a person makes.

3.1 The health belief model of screening decisions

We begin by contextualising the specifically behavioural insights and interventions we identified in terms of the
more general health belief model (Champion and Skinner 2008). It was adopted by U.S. health officials in the
1950s to address poor uptake of available preventative health measures. In the model, a person engages in
preventative measures to the extent that they believe that they are at risk (high susceptibility) from the illness,
that the consequences would be significant (high severity), that preventive measures can be taken (low barriers)
by them (high self-efficacy) and are likely to work (large benefits).

An immense literature has since examined specific barriers and facilitators in the content of screening for a
range of different medical conditions in different locations across the globe. We surveyed this literature to
identify these factors. After evaluating a total of 66 studies, saturation was deemed reached when no new
factors were identified by adding further studies to the review.

Most of these studies use questionnaires to gauge individuals’ self-reports of drivers and barriers to screening,
relevant psychometric measures and demographics. Some studies establish factors using experimental
treatments or quasi-experimental designs, where asking different types of participant (by age, gender or
ethnicity) is the treatment. We now outline the factors identified in these studies using the concepts of the
health belief model.

Screening behaviour — the decision to engage in the screening process — is partly the result of a slow thinking
rational process. If weighs up the costs of screening with the benefits as perceived by the individual (e.g., Aro et
al. 1999; Madrik et al. 2021). Costs have three sources — financial costs are considered in the light of any price
payable for the screening, and the availability of insurance cover. Time is another investment, and depends on
the time the screening takes, including access to facilities and travel (Plumb et al. 2017; Bongaerts et al. 2020;
McKay et al. 2025). Timing includes limited availability of appointments and their timings. Time invested comes
at the cost of delaying or reducing other commitments. The third type of cost is from the screening itself, in
particular any embarrassment (in front of medical staff or social contacts) or discomfort from performing the
screening (Bulliard et al. 2004, Bongaerts et al. 2020).

These costs are weighed up against the benefits of screening an individual perceives. The first component of
benefit, on the demand side, speak to whether screening is likely to be beneficial. This may be felt by individuals
who believe themselves to be susceptible (because of poor health or family history of the illness) or show
symptoms (Plumb et al. 2017; Bongaerts et al. 2020; McKay et al. 2025). On the supply side, these benefits can
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only be realised to the extent that screening is effective. This belief rests on the individual’s confidence in the
screening technology, the medical professionals who administer it and evaluate results, and the physician who
may have suggested the screening (Plumb et al. 2017 ; Bongaerts et al. 2020). This assumes that the individual is
aware of the potential medical value of screening and its availability as well as knowledge of the disease (Madrik
et al. 2021 ; Kang et al. 2024).

The literature has also ascertained robust relationships between different demographic characteristics and
screening behaviour (e.g. Aro et al. 1999; McGregor et al. 2016; Bongaerts et al. 2020 ). The reason is that these
demographics underlie the factors mentioned above. For example, income affords any financial burden of
screening. Education makes the individual more aware of diseases and their consequences as well as the
availability and effectiveness of screening. Both education and income are closely related to occupation, another
predictor of screening decisions. In general it has been found that screening rises with socio-economic status.
Ethnicity is also associated with these variables, as many immigrant communities have lower reductional
attainment and income. Age is related to disease susceptibility and awareness. Women are generally more likely
to screen because of personality (e.g., lower risk taking, greater conscientiousness) and greater health
awareness (Bulliard et al. 2004). Finally, family status (partner and children) is related both to the opportunity
cost of screening time in terms of family commitments and the social influence from the concern of loved ones.

Later versions of the health belief model added two additional factors to the four original ones focussing on
perceived costs and benefits. These were proposed by psychologists and focussed on behavioural drivers related
to individual differences, social relations and affect (e.g. Aro et al. 1999; Bongaerts et al. 2020). They enrich the
cost-benefit calculus with psychological insight that go beyond information and clear goals the individual has
regarding their health and treatments. Examples are, among others, self-efficacy, treatment, disease or
diagnosis anxiety and social influence. These factors relate closely to the general behavioural insights outlined in
section 2. We include the evidence regarding these factors in our literature review of behavioural insights in
screening, to which we turn next.

3.2 Behavioural insights into screening decisions

We now review the literature that applies these general behavioural insights to health screening-related
behaviours.

3.2.1 Slow thinking

When slow thinking is engaged, people will carefully weigh the costs and benefits of getting screened when
deciding whether to screen. Psychologists measure the tendency think rationally as maximisation behaviour,
making the effort to identify the best among alternative courses of action. Evidence suggests this type of
decision making is associated with healthy lifestyles and behaviours (Tomljenovic and Bubi¢, 2019). Some factors
impact this process.

Awareness: Before people can think about getting screened, they first need to know that screening programs
are available. There is a lot of evidence showing that not being aware of these programs is a big reason why
many do not participate in screening (e.g., Ogedegbe et al., 2005; Trigoni et al., 2008; Vernon et al., 1990).

Knowledge: In order to perform cost-benefit calculations, knowledge about the costs and benefits is required.
Evidence shows that those who have low levels of knowledge about what is involved in screening were 50% less
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likely to attend (Schueler et al., 2008). Similarly, a lack of knowledge about health risk factors also leads to lower
screening rates (Marvan et al., 2013).

Beliefs: How people view what is true or false about the costs and benefits of screening strongly influences how
they weigh up the pros and cons. For example, research shows that if a woman believes she is at low risk of
developing cancer—perhaps because of her family history—she is less inclined to go for cancer screening (e.g.,
Ekechi et al., 2014; Katapodi et al., 2004). Another example is studies which show that women who did not
believe in the efficacy or accuracy of these tests were 50% more likely to not attend (Schueler et al., 2008;
Waller et al., 2009).

Barriers: In their calculations, people consider barriers that can raise their costs in terms of money, time, or
both. One key barrier is accessibility. A study on breast cancer screening in England found that the farther
women live from screening facilities, the less likely they are to participate (Maheswaran et al., 2008). Those in
remote areas or without reliable transportation often have lower participation rates too (Trigoni et al., 2008;
Caplan et al., 1996). On top of transportation issues, having limited access to doctors or primary care providers
also reduces the likelihood of people attending screening (Schueler et al., 2008).

Another barrier is time constraints. People juggle various demands from work, family, and social obligations, and
many say they do not have enough time to go to screenings (e.g., Brown et al., 2013; Feldstein et al., 2011; Glanz
et al., 1992; Jepson et al., 2000). Those with caregiving responsibilities often need to pay for childcare, and self-
employed individuals might miss out on earnings if they take time off for the screening. Money worries are also
a barrier, as people often worry about the potential costs of follow-up tests or treatments that might come from
the screening (e.g., Crump et al., 2000; Glanz et al., 1992; Moshkovich, et al., 2015).

3.2.2 Fast thinking

People are boundedly rational, which means they have limits when it comes to information and cognitive
functions (Simon, 1972). Because of this, they tend to rely on fast thinking for most of their everyday decisions—
it is easier and requires less mental effort than slow, careful thinking (Kahneman, 2011). However, relying on
fast thinking can lead to decision errors and biases that result in poorer health outcomes.

Overconfidence and optimism bias: People often fall into the trap of being a bit too confident about their skills
and perceptions. For example, many consider themselves “above average” drivers or think their personalities
are better than most (Moore and Healy, 2008; Mynttinen et al., 2009). Overconfidence can lead to poor health
choices. Even though people know that habits like smoking can lead to cancer, they often believe they are less
likely to be affected than others (e.g., Khwaja et al., 2009).

When it comes to predicting what might happen in the future, people usually tend to be overly optimistic --
thinking the chances of good things happening are higher and the chances of bad things are lower (e.g., Sharot
2012; Weinstein 1980; Weinstein et al., 2005). This mindset also applies to health screenings. Studies on health
screening show that many eligible people view their risk of developing the disease as unrealistically low, which
makes them less likely to prioritise or take screenings seriously (e.g., Crump et al., 2000; Leventhal et al., 1999;
Marlow et al., 2015).

Availability bias: People often estimate how likely an outcome is based on how easily it comes to mind. They
typically rely on information that's readily available or particularly salient. Because of this, they tend to
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overestimate the chances of memorable or emotional events, especially those they have seen or heard about
recently (Tversky and Kahneman, 1973). An example is the high level of insurance purchases made immediately
after disasters such as floods and earthquakes, which gradually decline as memories fade (Slovic, 1987).

In the health sphere, immediately following the sudden death of a friend from a heart attack, a person may
overestimate their own personal risk and be more likely to screen. But over time, this dissipates alongside
vividness (Luoto and Carman, 2014). Alternatively, if someone does not know anyone who has been affected by
CVD in their circle, they may underestimate their personal risk and find screening less important (Purnell et al.,
2015).

Loss aversion: People have been shown to dislike losing something roughly twice as much as they like gaining it
(Kahneman and Tversky, 1979), hence they have a natural tendency to avoid losses. Research shows that this
tendency occurs frequently in people’s healthy choices (Attema et al., 2013). For example, making healthy food
cheaper was less effective at encouraging healthy eating compared to taxing unhealthy foods. People saw the
discount on healthy options as a gain, but they valued that less than the pain of paying more for unhealthy foods
(Cawley, 2011).

In terms of screening behaviour, the small friction costs of attending screening (like those discussed in section
3.3.1) may serve as much bigger barriers than they should. However, loss aversion may also help: For example,
messages to patients can be loss-framed to encourage them to get tested and keep up with health screenings
(Moses, 2013).

Status quo bias: People have a strong tendency to stick with current choices or patterns of behaviour. In other
words, they have an exaggerated preference for the status quo (Samuelson and Zeckhauser, 1988). Sticking with
the status quo involves less mental effort than considering more pro-active courses of action. A clear example of
the status quo bias is in organ donation policies across different countries. Johnson and Goldstein (2004) found
that nearly everyone in Austria is willing to donate, while only about 12% are in Germany. Sweden's willingness
rate is 86%, compared to just 4% in Denmark. These differences largely stem from default options: in places
where people are assumed to be willing to donate unless they opt out, the rates are much higher, whereas
those needing to opt in see significantly lower numbers.

This bias can affect how people participate in screenings in several ways. For instance, people who attended
screenings in the past are more likely to do so again, while those who did not are less likely to show up in the
future (e.g., Fallowfield et al., 1990; Lechner et al., 1997). Studies also show that when people are asked to opt
in or actively book an appointment for health screening, they are less likely to follow through (e.g., Allgood et
al., 2017; Tinmouth et al., 2015).

Present bias: Intertemporal decisions involve choosing between immediate and delayed rewards. Initially it was
assumed that people would be consistent in their choices over time, but it turns out that the longer people have
to wait, the more they downplay the value of future rewards, a phenomenon known as hyperbolic discounting
(Laibson, 1997). This leads to present bias, where people tend to chase instant gratification and go for smaller,
immediate rewards instead of waiting for bigger, more valuable ones later (O’Donoghue and Rabin, 1999; 2000).
So, while we might plan to exercise or quit alcohol when thinking about the future, when comes time to take
action, we often end up watching TV or drinking another glass of wine instead.
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Present bias has a huge impact on our health behaviours as many such behaviours involve putting in effort or
incurring cost today for benefits in the future. In the case of screening, this explains why people often
procrastinate or just do not get around to participating. They tend to focus on the immediate hassles of getting
screened (taking time off work, organising transport etc.) while downplaying the longer-term benefits of early
detection (Chapman and Elstein, 1995; Luoto and Carman, 2014).

Emotions and affect heuristic: Emotions play a big role in decision-making, especially regarding preventive health
behaviours. The affect heuristic refers to how fast emotional reactions can influence our choices more than
careful risk assessments, especially in stressful situations (Slovic et al., 2007). For example, a study in the U.S.
found that immediate emotions linked to certain behaviours can predict young people's engagement in positive
and risky health behaviours based on their responses in a word-association test (Benthin et al., 1995).

When receiving an invite for health screening, a person's emotional state can significantly impact their decision,
as anxiety about potential pain or fear of a negative outcome (diagnosis) may deter them (e.g., Fallowfield et al.,
1990; Knops-Dullens et al., 2007; Marvan et al., 2013). Other biases discussed above may also play a role: Loss
aversion magnifies the weight of a potential negative outcome, while the uncertain positive outcome (early
detection) is downplayed. The availability heuristic makes negative stories about screening experiences more
memorable, heightening anxiety about attending. On the flip side however, knowing someone who has faced
CVD or cancer may encourage participation in the hope of early detection.

Cognitive (over)load: Cognitive load refers to the amount of mental effort required to process information to
make decisions. As people are cognitively bounded, they get overwhelmed when presented with too many
options or too much information that they cannot easily process. When this happens, they suffer a cognitive
overload, which causes them to fail to act, procrastinate or make poor choices (Cherney et al., 2015; Deck and
Jahedi, 2015).

Experimental studies show the effect of cognitive load on health choices, suggesting that managing cognitive
load could significantly improve health behaviours. For example, when participants faced a challenging mental
task, like remembering a seven-digit number, they were 50% more likely to choose cake over fruit salad
compared to those given a simpler task (Shiv and Fedorikhin, 1999). When it comes to health screening, dealing
with lengthy forms, complex information and confusing instructions—along with emotional anxieties and
logistical details—creates a heavy cognitive load, which often leads to avoidance (e.g., Brown et al., 2007;
Downs et al., 2008). This is especially true for those already under financial, social, and health pressures, as
these factors add to their cognitive burdens (e.g., Mani et al., 2013; Shah et al., 2012).

3.2.3 Social thinking
People are social creatures who take others into account when making decisions.

Social preferences: People often act to benefit others even at a cost to themselves. People are inequality-averse
(Fehr and Schmidt, 1999), reciprocal (Falk and Fischbacher, 2006) and altruistic (Andreoni, 1989). Evidence
suggests that people may decide to screen when close others, especially partners and children, express concerns
about their health (e.g., Teo et al. 2016).

Social norms: People rely on social cues to guide their actions, the most powerful of which is the perceived social
norm. Social norms are unwritten rules about how people should behave in a particular group or society. These
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norms guide behaviour by defining acceptable and unacceptable actions, thoughts and feelings within a social
context (Elster, 2020; Sunstein, 1996). Social norms have played a key role in some of the most effective public
health initiatives (Thorgeirsson and Kawachi, 2013). For example, they are seen as the main reason why many
tobacco control laws, like clean indoor air regulations, are mostly self-enforcing (Jacobson and Wasserman,
1999).

Peer effects: People are strongly influenced by what others around them — their peers - do and think. Peer
effects can shape a person’s behaviour by either reinforcing social norms or creating a context where those
norms are challenged. There is a lot of research on peer effects and risky behaviours, including health
behaviours (Luoto and Carman, 2014). For example, a well-known study by Christakis and Fowler (2007) found
that a person's chances of becoming obese increases by 57% if a friend became obese within a specific period.
Likewise, when it comes to health screening, if people believe that most of their peers do not participate or
approve of participation, they will be less likely to participate.

Social networks: People seek company and form social networks. Social networks facilitate the spread and
reinforcement of social norms by providing a structure for communication and interaction, influencing how
norms are perceived and practiced within a community. Research has shown that social networks can help
encourage health screenings, especially for women who feel they have strong support, positive role models, and
the ability to talk about screening with others—they are more likely to go for screenings (Knops-Dullens et al.,
2007). On the flip side, studies show that social perceptions can also hold people back. For example, some
women who skip cervical screenings think that men would not want them to be screened, which serves as a
barrier to attendance (Marvan et al., 2013).

3.2.4 Individual differences

We now apply individual differences to health decisions and screening in particular. The literature distinguishes
different types of individual difference, although the boundaries between them are fuzzy and contentious.

Self-efficacy: This is the belief in one’s ability to successfully complete tasks or achieve goals. Research has
shown this motivation to be strongly correlated with range of health behaviours (e.g., medication adherence
and healthy lifestyles) that typically demand perseverance and effort to succeed (Tan et al., 2021). Belief in one’s
ability are a motivator to adopt these behaviours. For this reason, interventions aimed at raising self-efficacy can
improve health outcomes.

Optimism: While optimism bias leads to unrealistic health risk assessments, an optimistic disposition at a more
general level is related to positive health outcomes (Tomljenovic and Bubi¢, 2019). Optimistic people adopt
healthier lifestyles and behaviours and adapt better to changing health conditions (Tindle et al., 2009; O’Brien
and Moorey, 2010; Mantyselka et al., 2019).

Personality: All of the Big 5 personality dimensions (agreeableness, extraversion, openness, neuroticism and
conscientiousness) are associated with a variety of health outcomes, including substance abuse and longevity
(Strickhouser et al., 2017; Huang et al., 2017). There is some speculation over the mechanisms, which are hard
to observe and still debated (Friedman, 2000; Murray and Booth, 2015). For example, heart disease may be
negatively associated with agreeableness because hostility increases stress, blood pressure and inflammation.
Conscientiousness is associated with health outcomes because it promotes medication adherence, medical
awareness, exercise and healthy food choices. Even though personality characteristics are enduring, evidence is
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emerging that they change over time. Personality may be targeted by health-related interventions because it lies
at the root of behaviour (Murray and Booth, 2015).

Values: These are subjective evaluations of people, situations or ideas. They are sometimes seen as individual
differences because they are stable, predict a person's behaviour and distinguish them from others (Parks and
Guay, 2009). Some cultural values directly relate to health — individualistic and self-expressive values lead
people to take better care of themselves (Mackenbach, 2014). Some people value health for its own sake and
act accordingly (Dobewall et al., 2018). Values are, to an extent, socially transmitted and change over time, and
may therefore be targeted by intervention.

Risk attitudes: These refer to a person's tendency to take or avoid risks when making decisions or evaluating
potential outcomes. A person’s risk attitudes may differ according to context (e.g., sports, finances, health). The
evidence here is strong: Risk-loving people may take part in risky or unhealthy behaviours such as substance

abuse or extreme sports. Risk-averseness on the other hand may lead people to self-care, adhere to medication
or follow public health guidelines (Cerami et al., 2021; Lutter et al., 2019).

Table 1: Behavioural insights into screening decisions

patterns.

Insight Behaviour Description Application to screening Expected
effect
Rational, Maximising Identifying the best solution Greater awareness of Mainly
slow thinking | behaviour based on accurate disease, screening options positive
information gathering and and their availability, but also
analysis. of screening benefits, costs
and effort.
Belief Adjusting expectations of Learning increases screening | Mainly
updating likelihood of events or other | activity as screening positive
people or factual beliefs with | technology improves or
learning new information. disease risk rises.
Fast thinking | Over- Believing one’s decisions, Decision accuracy (not) to Mainly
confidence skills and abilities are better screen is overestimated. negative
than they are.
Optimism Overestimating the likelihood | Systematically Negative
bias of receiving positive underestimating one’s
outcomes. susceptibility to disease.
Availability Estimating an event’s Observed disease or health Depends
bias likelihood biased by how outcomes of others biases
easily it can be imagined own perceived susceptibility.
(personal experience, social
or media exposure).
Loss Weighing losses more than Entitlements sustain regular Depends
aversion gains of the same value. screening. Insignificant
screening costs act as barrier.
Status quo Tendency to stick to current Initial screening decision (for | Depends
bias choices or behaviour or against) becomes routine
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even when conditions
change.

Present bias | Preference for instant over Present cost and Negative
delayed gratification. inconvenience of screening
loom larger than long-term
health benefits.
Emotions Arousal experienced as Anxiety of disease, of Ambiguous
and affect positive or negative in screening intervention or
response to perception. positive diagnosis influences
screening decision.
Cognitive Being overwhelmed by Disease and screening Mainly
overload amount and complexity of information overwhelms negative
information that cannot be rational decision process and
correctly processed. leads to decision fatigue and
procrastination.
Social Social norms | Decisions guided by Individuals follow social Ambiguous
thinking standards of acceptable norms (not) to screen
behaviour. irrespective of personal
circumstances.
Peer effects | Decisions guided by influence | Individuals follow peer Ambiguous
of others. pressure (not) to screen
irrespective of personal
circumstances.
Social Receiving and sending Socially connected individuals | Ambiguous
networks information through social have better awareness of
connections. medical knowledge and social
norms.
Pro-social Making decisions that benefit | Screening decision considers | Positive
preferences | others at cost to oneself. concern by loved ones.
Individual Self-efficacy | Believing in one’s ability to High self-efficacy promotes Ambiguous
differences perform tasks successfully. screening that requires
continuous effort and
perseverance.
Optimistic Having positive expectations | Optimistic disposition Positive
disposition of future outcomes. promotes belief that
screening helps early
diagnosis and successful
treatment.
Personality Persistent ways of thinking Conscientiousness increases Ambiguous

and behaving in response to
situations.

medical awareness and
perseverance with screening.
Neuroticism raises medical
anxiety. Agreeableness
causes influence
susceptibility.
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Values and Subjective evaluations of Positive (negative) attitudes Ambiguous
attitudes objects, people, situations or | towards health, medical
ideas. science and profession
increase (decrease) screening
uptake.
Risk Preference for trading off Risk averse attitudes promote | Positive
averseness greater uncertain gains for screening behaviour to

smaller certain ones.

manage large health risks.
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4 Health screening interventions
4.1 Behaviour change interventions

Policy interventions frequently (but not always) target individual behaviour. They are actions by a policymaker
to change a target behaviour in a desired direction in order to bring about better outcomes for that individual
and society. Behavioural economists distinguish four kinds of intervention:

e Mandates and prohibitions are legal obligations that compel people to perform or abstain from certain
actions (e.g., a ban on smoking);

e Incentivisation attaches financial costs or benefits to these behaviours (e.g., cigarette taxes);

e Information provision induces behaviour change by educating or presenting facts that change how
different actions are evaluated (e.g., smoking causes cancer campaigns); and

e Behavioural interventions such as nudges (Thaler and Sunstein, 2008) which involve presenting the same
choice in a different way to steer behaviour towards the desired direction (e.g., replacing attractive
cigarette pack features with images of diseased lungs).

Nudges are designed based on behavioural insights, i.e. how individuals typical respond to aspects of the choice
architecture (the way the choice is presented). Note that in contrast, rational decision making is not affected by
choice architecture changes — the same choice elicits the same decisions. Unlike legal obligations or incentives,
nudges can be ignored by a rational decision maker, so they preserve the freedom to choose. Nudges also do
not involve incentive costs and may be cheaper and simpler to implement than traditional policies.

All these policies are behaviour change interventions — they intend to shift the decision an individual makes
when faced with alternative courses of action. Mandates, prohibitions and incentives change behaviour by
adding or changing the consequences of the behaviour for the decision maker. Informational and behavioural
interventions do not change the consequences, but make it easier or more attractive for the decision maker to
adopt the behaviour.

In the following, we summarise the findings of our systematic literature review of interventions to promote
screening uptake. In line with the aims of this project, we focus in particular on the latter two types of
interventions which are more cognitive or behavioural in nature.

4.2 Literature review approach

A systematic search of three online databases was conducted to identify English-language, peer-reviewed
journal articles that quantitatively assess the efficacy of person-centric interventions aimed at increasing non-
communicable disease screening among adults without a prior diagnosis. We broadened the focus beyond CVD
screening to identify interventions in related screening types as these may apply to the CVD context.

We identified 63 qualifying studies from 23 countries, covering over 407,000 observations. Screening outcomes
were examined for breast cancer (n = 14), bowel/colorectal cancer (n=30), cardiovascular disease (n = 1),
cervical cancer (n =14), heart health checks [diabetes/hypertension] (n=1), general health checks (n=2), lung
cancer (n=2), and melanoma (n=1).

These studies reported different types of intervention encompassing 23 distinct approaches. They were
delivered using different types of media. A more detailed and technical version of this literature review is
attached as appendix 3.
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4.3 Interventions to promote health screening uptake
We now provide an overview of the empirical evidence in this literature.
Health decisions that people make follow a sequential and logical progression.

e  First, individuals acquire (or possess) sufficient knowledge about the health issue in question and the
available interventions, encompassing disease awareness, understanding of screening benefits, costs
and risks, and personal risk perceptions.

e Second, this knowledge informs the formation of an intention to act, influenced by attitudes toward the
behaviour, perceived social pressures, behavioural preferences and self-efficacy.

e Finally, the intention is translated into action, contingent on constraining factors such as access to
services, available resources, incentives and boundedness in attention.

There are important interplays between the three stages of the decision-making process. For instance, if people
face resource-related or behavioural constraints that they anticipate will prevent them from acting in the third
stage, they may be less likely to seek out information (first stage) or engage in the decision-making process to
form intentions (second stage).

Our review uncovered a variety of interventions implemented to increase screening uptake of non-
communicable diseases. We categorise the interventions we reviewed into three main groups: (i) informational
interventions, (ii) behavioural interventions, and (iii) incentive-based interventions. A summary of these
interventions and their impact on screening uptake is provided in Table 2.

4.3.1 Informational interventions

These interventions provide information to raise awareness and improve understanding of the disease, the
benefits of screening, the risks, and the access to screening services. Information is provided utilising various
dissemination methods including targeted communication (letters, emails, text messages), educational materials
(pamphlets, brochures, videos), community or workplace outreach programs and organised media campaigns.
Informational interventions fall into two types:

Awareness: The first assumes that some people are either not aware of screening or not actively thinking about
screening. The hypothesis is that informing such people will increase awareness which will flow onto increased
screening uptake. To test this assertion, four studies investigated the efficacy of direct correspondence with
participants via letters or text messages (de Walque et al., 2022; Erwin et al., 2019; Tavasoli et al., 2016;
Tinmouth et al., 2022). These correspondences made participants aware of screening, the health benefits of
screening and provided information on where to access screening. In some cases, they also reminded the
participant that their screening is due. All four studies showed a positive association between having received
such correspondence and screening uptake.

The effect of media campaigns on screening behaviour was examined in three studies (Durkin et al., 2019;
Durkin et al., 2020; Risi et al., 2004). Large scale, multi-week media campaigns were observed to be associated
with greater colorectal cancer screening uptake. Comparatively, the mass distribution of a photo-comic and
radio-drama to increase screening uptake had mixed results.
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Knowledge: The second takes a more educational approach -- going beyond just building awareness to providing
more comprehensive knowledge of the benefits and costs of screening. Seven studies used brochures and
leaflets, and six studies used video materials for information provision (Basch et al., 2015; Champion et al., 2022;
Gimeno-Garcia et al., 2009; Kurt et al., 2019; Lopez-Torres, 2016; Melvin et al., 2019; Montero-Moraga et al.,
2021; Ruparel et al., 2019; Seven et al. 2015; Thompson et al., 2017; Vachon et al., 2024; Yoshida et al., 2012).
Only two of these studies showed positive effects on screening uptake (Gimeno-Garcia et al., 2009; Seven et al.,
2015). However, when the information was delivered individually and face-to-face, the effects were positive
(Chigbu et al., 2017; Dhoj Shreshta et al., 2022; Thompson et al., 2017).

A similar pattern was observed when information was delivered through group educational sessions. Out of the
four studies that investigated the impact of these sessions on screening (Altinel et al.,2022; Ghaffari et al., 2018;
Rosser et al., 2015; Wong et al., 2019), only one showed a positive impact. The intervention that led to the
positive impact was more extensive in scope (14 weeks of activities) than the ones that did not (typically one or
two 30-minute video sessions). The impact of educational programs in workplaces was investigated in three
studies (Janda et al., 2006; Ma et al., 2012; Tilley et al., 1999), all of which found a positive impact. Note, that in
all these studies, the education intervention was also coupled with additional support in terms of screening
navigation.

4.3.2 Behavioural interventions

The efficacy of information-based interventions is highly dependent on their ability to address the psychological
(or behavioural) barriers that hinder behaviour change. For example, if information is presented poorly, leading
to confusion and increased mental load, then the information is not helpful in changing behaviour. Similarly, the
source of the information matters. People are more likely to be swayed if the messenger is a trusted expert, for
example a doctor. Finally, in the context of health, people often actively avoid information out of anxiety and
fear. If they perceive that the information is going to lead to discomfort or not beneficial, they will not engage.
Our review uncovered several interventions that address these and similar behavioural issues.

Personalisation: The first set of studies varied the level of personalisation by either making the language more
accessible (Bell et al., 1999; Braun et al., 2005; Del Mar et al., 1998; Roh et al., 2023) or presenting information
more specific to one’s personal circumstances(Myers et al., 2007; Sallis et al., 2016; Tilley et al., 1999; Tinmouth
et al., 2022). Personalisation through language translation makes it easier for those from non-native speaking
backgrounds to comprehend. Similarly, people are more likely to take information that corresponds to their
personal circumstances more seriously. Results from these studies mostly showed that personalisation through
these two channels positively influenced screening uptake, particularly in hard-to-reach populations.

Trusted messengers: The second set of studies investigated whether endorsements from trusted health
authorities (like primary physicians and insurance companies) impacted screening behaviour (Barthe et al., 2015;
Bell et al., 1999; Goldzahl et al., 2018; Hug et al., 2020; Lewis et al., 2008; Metha et al., 2024). Contrary to
prediction, the evidence is mixed. Half of the studies showed that endorsement had a positive impact on
screening, while the other half found no impact.

Easing cognitive load: The third set of studies investigated whether screening uptake can be improved by (i)
making information easier to comprehend with simpler and clearer language (Bakr et al., 2020; Gold et al., 2019;
Goldzahl et al., 2018; Sallis et al., 2016) and (ii) providing active help to make navigation of the screening process
easier (Champion et al., 2022; de Ramirez et al., 2022; Ma et al., 2012; Schliemann et al., 2023; Tilley et al., 1999;
Vachon et al., 2024; Wong et al., 2019). With regards to (i) the effect was mixed: two studies found a positive
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effect, whereas two others found no effects. With regards to (ii), support in terms of patient navigation was
found to be positively associated with screening uptake in majority of the studies.

Limited cognitive capacity to follow through on intentions, couple with time poverty, can hinder people from
converting their intention to screen into action. To address this issue, behavioural interventions have been
implemented in the form of reminders. We found eight studies that used reminders (via message, text or phone
calls) to increase screening uptake (Altinel et al., 2022; Eaker et al., 2004; Hirko et al., 2020; Huf et al., 2020;
Mehta et al., 2017; Myers et al., 2007; Tavasoli et al., 2016; Wilding et al., 2020). In seven out of the eight
studies, the reminders successfully increased screening uptake. It is important to note however that the success
of reminders is not surprising because of the nature of the interventions in these studies (run concurrently with
other types of interventions) and the cohort on whom it was administered (people who are generally already
amenable to screening).

Social norms: The fourth set of studies used social norm information as the intervention. Social norm
information was either descriptive, presenting actual screening rates within the population (de Walque et al.,
2016; Goldzahl et al., 2018; Gorini et al., 2023; Huf et al., 2020; Stoffel et al., 2019; Wilding et al., 2020) or
prescriptive, consisting of normative statements that advocate for screening (Gorini et al., 2023). Overall, most
interventions in this category did not change screening behaviour, with only one study using descriptive norms
showing a positive effect.

Gain or loss framing: Gain and loss-framed message interventions were investigated in three studies (Gold et al.,
2019; Huf et al., 2020; Schneider et al., 2001). Gain-framed messages highlighted the benefits of undertaking
screening (number of lives saved) while loss-framed messages highlighted the costs of not undertaking
screening (number of lives lost). In two of the three studies, no effect was found. In one study, the loss-framed
message performed better than the gain framed message in increasing uptake.

Self-affirmation: There was one study which investigated the impact of self-affirmation to address the issue of
health information avoidance. The hypothesis is that self-affirmation improves self-efficacy, which in turn
reduces the need to avoid information. However, the study found no effects.

4.3.3 Incentive-based interventions

The previous sections discussed interventions to address informational and psychological barriers that hinder
screening. In some cases, people have the intention to screen, yet fail to follow through due to various practical
barriers, most of which are financial.

If screening centers are far away and require substantial transport costs, some people will not attend screening.
Similarly, those with caregiving responsibilities often need to pay for childcare and self-employed individuals
might miss out on earnings if they take time off for the screening. The provision of financial resources should
alleviate such barriers.

Our review uncovered seven studies that used financial interventions such as travel vouchers, cash and lottery
rewards to promote screening uptake (Bell et al., 1999; de Walque et al., 2016; Erwin et al., 2019; Green et al.,
2019 Mehta et al., 2017; Mehta et al., 2020; Mehta et al., 2021). Overall, these studies suggest that the
provision of financial resources can increase screening uptake. In five of the studies, a positive relationship was
observed. In the other two, no association was found.
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Table 2: Summary of relationships between different types of interventions and the uptake of NCD screening

Type Intervention Positive Negative | No effect, | Overall
effect, n effect, n n impact
Informational Awareness
interventions - Correspondence 4 - - ++
- Media campaigns 2 - 1 +
Education
- Written material 1 - 6 Nil
- Phone/Video material 1 - 5 Nil
- Face-to-face 3 - - ++
- Group sessions 1 - 4 Nil
- Workplace/Community 4 - 1 ++
Behavioural Personalisation
interventions - Language translations 2 - 2 +
- Making personal context salient 3 - 1 ++
Endorsement by trusted messengers 3 - 3 +
Easing cognitive load
- Clear information presentation 2 - 2 +
- Navigation help 6 - 1 ++
- Reminders 7 - 1 ++
Social norms 1 - 6 Nil
Gain or loss framing 2 - 1 +
Self-affirmation, or other 2 - 2 +
motivational interventions
Incentive-based Financial incentives 3 2 +
Interventions Transport vouchers 2 - - ++
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5 Conclusions

The main objectives of this report were to survey existing research on (1) the factors behind health screening
decisions and (2) the interventions that can affect these decisions. The rationale for these objectives is the
design of an intervention to raise CVD screening in older Tasmanians. This will be the subject of the next phase
of the project.

Based on these reviews, the design process will identify one or more factors behind screening decisions to be
targeted by the intervention.! It will also determine the intervention delivery medium or channel. Finally, the
intervention content be designed based on chosen factor and intervention delivery.

While this is the work of the next project stage, this final section will draw some preliminary learnings from our
literature reviews towards the design. We begin by learnings from the survey of screening decision factors
before turning to screening interventions.

5.1 Health screening decisions

Section 3 outlined the factors that drive individuals’ decision to screen. We now assess this literature with a view
to identifying factors that may be targeted through intervention. The final column of Table 1 summarises this
assessment, which reflects the judgment of the research team based on the evidence we examined in the
reviews.

5.1.1 Promoting rational screening decisions

Because health screening generally benefits the individual as well as society, decision factors based on cost-
benefit analysis tend to increase screening uptake. We have seen that individuals and groups with poor
information or limited ability to process engage less in screening. Lower SES groups and migrant communities
are examples identified in the literature. As a result, successful interventions include promoting awareness of
diseases and screening options can increase screening in these groups.

There are two qualifications to this approach. One relates to the substance of the information intervention and
the other to the way it is presented. Greater awareness of inconvenience, cost or discomfort of screening can
have the opposite effect on uptake — in this sense the effect of providing information may not always be positive
(see Table 1). The other consideration is that providing information must be done in a way to avoid
overwhelming the decision maker with detail that is hard to digest, may lead to decision fatigue or may be
ignored. We examine these effects of cognitive limitations next.

5.1.2 Leveraging fast screening decisions

Fast decision making is associated with systematic reasoning error and biased information processing that can
reduce screening. An example is the human tendency to overestimate one’s own abilities. Applied to the
screening context, this relates most readily to overconfidence in one’s decision whether to screen. It may stop
an individual who rejects screening from changing their mind in the face of evidence or persuasion. It should be
noted that overconfidence is a common human trait with evolutionary roots. It may be addressed by policy but
interventions are involved and require providing feedback and opportunities for learning to the individual

1 Note that for this reason, many articles straddle both insights and interventions areas because of a fuzzy boundary
between them: A successful intervention to screen is also a factor that influences the screening choice.
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(Speirs-Bridge et al. 2010). Also, in some rare cases, overconfidence may support screening, e.g. if the decision
to screen may inoculate an individual to social pressure not to.

Optimism bias is more univocally a barrier to screening. The difference to overconfidence is that this expectation
relates to outcomes caused by factors outside the self. Optimism may reduce screening when one’s own health
outcomes are subject to the bias. Again, policy interventions exist to reduce this bias (and these can be tied to
specific outcomes like contracting the coronavirus (e.g. Dolinsk et al. 2021).

Several other decision biases caused by fast thinking have an ambiguous effect on screening as they depend on
factors external to the decision maker. For example, whether availability biases an individual to or away from
screening depends on the type of information that is highly available to them: A grandfather who smoked and
lived, or a young smoker who died. Loss aversion’s effect depends on whether an individual is entitled to
screening (e.g. from insurance) or not. The decision-preserving effect of the status quo bias depends on whether
the initial decision was in favour or against screening. In all these cases, an intervention would have to be
tailored to groups who share this external condition.

The nature of screening, i.e. trading off current inconvenience and cost to manage long-term adverse
consequences, means that present bias is an inhibitor. Individuals tend to favour immediate gratification at the
expense of future ones. Behavioural training interventions to delay immediate gratification exist and have
shown effectiveness (e.g. Scholten, et al. 2019). However as before, these go beyond simple, one-shot
interventions.

Similarly, behavioural intervention to overcome medical procedure phobias and anxiety exist, using different
media and approaches. Some are effective and can increase screening uptake, but they also tend to be involved
(Abdel-Jalil et al. 2024).

Cognitive overload is a barrier to health screening because of the information involved in the choice. Further,
information-based interventions need to be designed with overload in mind: Information needs to be
internalised to shift behaviour. Behavioural scientists and user experience designers have developed easy to
impart and tailor information to enhance comprehension (e.g. Wendel 2020). Again, in principle cognitive
overload can lock in pro-screening decisions, but the opposite effect is likely to be more common.

5.1.3 Making screening choice more social

Social effects of screening mean that others' opinions and directions affect decision irrespective of individual
costs and benefits. It stands to reason that the effect on screening depends what side of the decision these
others are on. Social norms for or against health interventions are common in different segments of society (the
anti-vax movement is an example - see Adamus et al. 2024; Hornsey et al. 2018). As in other areas, interventions
could leverage different sources of social influence in the direction of screening, from family members to friend
networks or appeals to social norms. More targeted interventions based on family status could mobilise care for
partners or children as a motivator to screen.

Social networks provide powerful conduits for transmitting information and have been used in context where
information sharing improves outcomes (such as filling job vacancies, see Rajkumar et al. 2022). As in the other
cases. The effect of social networks on screening depends on views and norms of network members. Networks
are highly effective in the health context and can be created through interventions using mobile technologies
such as smartphone apps (Hunter et al. 2019).
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5.1.4 Managing individual differences in screening

Individual differences have a pronounced impact on screening decisions. The effect differs for the Big 5
personality traits, for different motivations and values. They also depend on context: High self-efficacy can
relate both to one's ability to deal with the screening process, or with any illness should it occur.

An optimistic disposition as a personality trait is conceptually different to optimism bias: The latter is a general
human trait regarding specific events while the former is a tendency to look at the bright side in a more general
way. It generates a positive outlook towards the screening process and its efficacy.

There are also specific values and attitudes, towards medicine, technology, science and the medical profession,
which have a similar positive impact on screening. Of course, values in the opposite direction, as in the case of
anti-vax (Adamus et al. 2024; Hornsey et al. 2018).

Risk tolerance (seeking risk or risk averseness) is among the most-studies individual traits as it affects behaviour
in a host of social and economic situations. Risk is everywhere, and health is a potent example. Risk seekers are
more likely to run the gauntlet regarding future poor health outcomes; risk avoiders are more likely to invest in
insurance (proverbially or literally) against these.

Personality-related individual differences are relatively stable and do not seem, at first blush they, to be
candidates for behaviour intervention. There are several reasons why they are important for policy. The first is
that they vary in predicable patterns with individual demographics including age and gender, and to some
extent, ethnicity (Foldes et al. 2008). We saw also that personality traits can change through learning and
experience. Ones that reduce screening take up, like low conscientiousness, are potential targets. They are also
important to consider as moderators of the other effects discussed so far: The extent to which screening is
affect by information or social pressure depends on the individual’s personality. These considerations need to
inform intervention design.

Values and attitudes are socially transmitted and may be changed through information or the social channels
mentioned above. A large literature in social psychology, stretching back more than 75 years, has developed a
seep understanding of the attitude change process (e.g. Crano and Prislin 2006). These include information and
social pressure as two routes appealing to slow and fast thinking respectively.

5.2 Health screening interventions

Section 4 outlined the empirical evidence relating to interventions to promote the uptake of uptake of non-
communicable disease screening. We now assess this literature in terms of promising interventions. The final
column of Table 2 summarises this assessment.

5.2.1 Informational interventions

These interventions involve providing information via different channels to raise awareness, educate and
improve understanding of the disease, the benefits of screening, the risks, and the access to screening services.

The empirical evidence suggests that raising awareness of screening through correspondences and media
campaigns are generally successful. However, when trying to build more comprehensive knowledge, simply
providing information has limited impact. Informational interventions that employ more active delivery methods
(e.g., individual, face-to-face delivery) are more successful to increase screening uptake compared to passive
ones (e.g., brochures, leaflets, video material). Educational programs in workplaces have also been shown to be
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successful, but evidence suggests that the main driver of their success is the availability of help in navigating the
screening process. In other words, higher levels of knowledge about the costs and benefits of screening do not
per se translate to higher uptake. Other supports are required.

5.2.2 Behavioural interventions

These interventions address the psychological (or behavioural) barriers that hinder screening uptake. These
barriers include cognitive load constraints, loss aversion, social influence, as well as the lack of engagement,
trust and self-efficacy.

The empirical evidence relating to such interventions highlight the importance of reducing cognitive effort and
friction, and increasing relevance via personalisation. Making the navigation easy with active help, timely
reminders and making the personal context of the participant salient had the most positive impacts on screening
uptake. Trusted messenger, loss vs gain framing and motivational nudges had mixed results, while surprisingly,
social norm nudges had limited impact on screening behaviour.

5.2.3 Incentive-based interventions

These interventions tackle the more practical barriers to screening, such as financial constraints. Overall,
empirical evidence suggests that the provision of financial resources, particularly transport vouchers, can
increase screening uptake.

While the interventions assessed above provide useful insights into what has worked or not in the past, they
represent somewhat piecemeal efforts to increase screening uptake. The opportunity is ripe for the application
of behavioural insights frameworks such as the Behavioural Insight Team’s EAST framework (2014) to design
future interventions. EAST sets out four principles for behavioural intervention design: To encourage a
behaviour, make it Easy, Attractive, Social and Timely. We have seen elements of EAST in navigation help (Easy),
personalisation (Attractive), descriptive social norms (Social) and reminders (Timely). The hugely rich insights
summarised in section 5.1 provide fertile and promising avenues for more sophisticated interventions which are
grounded in theory.
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