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Abstract

The expected disutility associated with preventive care, such as early cancer screenings,
disincentivizes individuals from getting them. Individuals are risk-averse for gains, and risk-seeking
for losses, explaining the reluctance of obtaining early cancer screenings. This study provides a
theoretical application of prospect theory to health behavior decision-making in the context of early
cancer screenings. As a result, it proposes a public health campaign that reduces expected disutility
in two unique ways: 1) by shifting the reference point of individuals to the left by perceivably being
already at a loss, and 2) by addressing the most common barriers to the uptake of early cancer
screenings. The latter were also identified in the survey conducted (n=158). Additionally, the
logistic regression analysis revealed that identifying as a minority (OR=9.3), identifying as male
(OR=8.3), studying and working at the same time (OR=7.5), working full-time (OR=6.4), and being
loss averse (OR=5.8) were the five (5) factors that increased the likelihood of not having had a
screening in the past twelve (12) months the most. In illustrating the cost-saving implications of
early prevention, the study investigates the costs of frequent attenders (top 10%) in Occupational
Health Services (OHS) in Finland. The most relevant cost savings of prevention for frequent
attenders (FA) in OHS are for mental disorders [1.4-2.8 mill (1yFA), 480,000 — 964,000 euros

(pFA)] and musculoskeletal disorders [886,000(1yFA), and 255,000(pFA)].
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Introduction

“An ounce of prevention is worth a pound of cure” (Institute of Medicine, 2010). Preventive care is
the front line of defense in health care systems that are moving towards preventive and predictive
models. Prevention presents abundant opportunities for improving quality of life and decreasing
health care costs for chronic diseases (Bauer et al., 2014). Yet, the decision-making process of
consumers in the market for preventive care services is under-researched and largely ambiguous to
health policy makers. This study will look at the decision-making process of individuals in the
consumption of preventive care by using prospect theory as the main theoretical framework. To
complement the demand-side analysis, it will also investigate the cost implications in the supply of
preventive care, using the Finnish Occupational Healthcare Services as a case study. Specifically, it

will answer the following research questions:

RO. How do individuals make decisions in the market for preventive care services? How
can these insights be used to increase the consumption of preventive care services,
such as early cancer screenings? What are the cost implications of increasing the use

of preventive care services?

Around 40% of deaths in the United States are attributed to behavioral causes, in an aging
population with growing chronic diseases (Institute of Medicine, 2010). Why is prevention lacking
to ensure that no lives are lost to preventable diseases? In addition to financial barriers to the
consumption of preventive services, there is abundant evidence to suggest that preventive care is
underutilized, even when it is free of cost to the consumer (Carrieri & Bilger, 2011). Studies suggest
that the underutilization of preventive care is an information gap, where healthcare providers do not
use prevention as the front line of defense in combatting the incidence and burden of chronic
diseases (Terrie, 2022). Preventive care is not prioritized in the provision of health services that are

treatment-centric. EU countries, spend, on average, 3% of all health expenditures on preventive



care, with Finland and Italy spending the most at around 4% (Eurostat, 2021). Characterized by
aging populations, increasing incidence and burden of chronic diseases, and growing healthcare
costs, countries need to reset the front line of defense at prevention rather than treatment to sustain

the public provision of healthcare services.

Developed by Daniel Kahneman and Amos Tversky, prospect theory is a leading theoretical
framework in psychology and economics. Prospect theory investigates how individuals value gains
vs losses. Known as the reflection effect, the theory states that individuals prefer small but
guaranteed outcomes over large but risky ones for gains, and the opposite for losses. More
specifically, individuals tend to be risk seekers when maximizing gains, and risk-averse when
minimizing losses. The notion is driven by the idea that “losses loom larger than gains” (Kahneman
& Tversky, 1979), formally known as loss aversion. Researchers running a global study to test
prospect theory report a 90% replication of results in all the countries they studied (Ruggeri, 2020).
The study replicated the original experiment in 19 countries and 13 languages, led by a researcher at
Columbia University Mailman School of Public Health (2020). Since then, prospect theory has
found wide application in behavioral research, its application ranging wide from financial to health

markets.

Prospect theory is firmly applied to preventive health decision-making, as it essentially is
decision-making under uncertainty. When faced with the choice of seeking preventive care, an
individual may not consume preventive care and only visit a healthcare facility when the problem
has magnified, usually manifesting in symptoms that can’t be neglected. By the time the individual
seeks care, the illness is more difficult and costlier to treat. What insights can prospect theory
provide in this context? The disutility associated with the preventive health decision relative to not
testing may disincentivize individuals from seeking the utility associated with the prevention of the
possible disease (Schwartz et al., 2008). What does disutility refer to? The disutility associated with

seeking preventive care may refer to the actual discomfort of the procedure itself, such as is the case



with a colonoscopy (2008). When it comes to the latter, 42% of men say that fear and dread of
discomfort are the two main reasons for not going to get screened for prostate cancer (Waizer,
2021). On a lighter note, the disutility may also refer to the opportunity cost of seeking preventive
care, such as time spent seeking information and making appointments, time spent away from work
or other responsibilities, and so on. In all cases, the disutility associated with seeking preventive
care dissuades individuals from seeking it. An important component of prospect theory is reference
points. The reference point determines how an outcome is perceived, based on principles of
perception and judgment in psychology. As Kahneman and Tversky point out, our perceptual
apparatus evaluates changes or differences rather than absolute magnitudes (Kahneman & Tversky,
1979). Put simply, we do not evaluate an outcome in its absolute value, but relative to the starting
point. Anecdotally, consider the differences in utility or happiness when two individuals, with assets
worthy of 100,000 euros and 30,000 win 1000 euros. The expected utility theory would conclude
that the utility of both individuals is equal to u(1000), assuming that they’re both risk-neutral.
Prospect theory sheds light on the differences in the utility of these two individuals, considering
their reference points. In the context of preventive care, message framing may influence the

perceived reference point, assisting policy makers in designing effective public health campaigns.

“An ounce of prevention is worth a pound of cure” (Institute of Medicine, 2010). The role and
consumption of preventive care are understood anecdotally more than empirically. Research has
aimed at capturing the cost-benefit analysis of preventive programs (Le et al., 2021), investigating
the underutilization of preventive services (Hu et al., 2021), and understanding the expected utility
of individuals for preventive care services (Schwartz & Goldberg, 2008). However, there is a lack
of a theoretical framework that is widely accepted and applied to public policy making aiming to
reduce the incidence and burden of chronic diseases. This study contributes to the narrow literature
using prospect theory as the theoretical framework for understanding the decision-making process

of individuals in the market for preventive services. Additionally, it uses those behavioral insights to



design public health interventions that appeal to the behavioral mechanisms guiding
decision-making for health decisions. The significance of this study lies in its potential to guide
policy making in reducing the incidence and burden of chronic diseases through increasing the

utilization of preventive services, such as early cancer screenings.



Literature Review

As established in the introduction, prospect theory states that people prefer small but guaranteed
gains over large but risky ones, while exhibiting opposite preferences for losses. This phenomenon
is formally known as the “reflection effect”. More specifically, individuals tend to be risk seekers
when maximizing gains, and risk-averse when minimizing losses. The notion is driven by the idea
that “losses loom larger than gains” (Kahneman & Tversky, 1979), formally known as “loss
aversion”. Similarly, in “The Framing of Decisions and the Psychology of Choice”, Kahneman and
Tversky conducted an experiment presenting a hypothetical scenario of a deadly disease, and
offering several programs that the participants to choose from. The choices are framed as gains or

losses.
Gains:
Program A: 200 people are saved (certain outcome)

Program B: A 1/3 that 600 people saved, or B) 2/3 nobody is saved (uncertain outcome)

Losses:
Program A: 400 people die (certain outcome)

Program B:  1/3 nobody would die and 2/3 that 600 people die (uncertain outcome)

The results revealed that in the gains domain, 72% of participants chose the low-risk choice, namely
the certain outcome. This means that 72% of participants preferred saving 200 people for certain
over a % chance that everyone is saved & 2/3 chance that nobody is saved. The results are

consistent with prospect theory’s risk aversion in the gains domain. On the other hand, 78% of
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participants chose the uncertain outcome in the domain of losses. This means that 78% of
participants preferred a 1/3 chance that nobody dies and a 2/3 chance that 600 people die over 400
people dying for certain (Tversky & Kahneman, 1981. Note that programs A and B are identical in
absolute terms. Under gains, program A saves 200 people, while program B saves (1/3 * 600 + 2/3
*0) = 200 people. Under losses, program A indicated 400 human lives lost, while program B
indicates (1/3 * 0 + 2/3 * 600) = 400 human lives lost. In the domain of gains, participants preferred
a smaller but certain outcome, meaning saving 200 people over the gamble of possibly saving
everyone (33%) but possibly saving none (66%). In the domain of losses, participants preferred the
gamble of possibly losing 600 people (66%) but possibly losing none (33%) over the certainty of
losing 400 people. The results are largely consistent with prospect theory, namely due to the
preference of certain gains over probable gains and probable losses to avoid certain losses. When
faced with potential losses, humans exhibit loss aversion, or risky behavior to avoid certain losses.
These findings shed light on human decision-making based on whether a choice is framed as a gain

or loss.

Similarly, in “Rethinking Risk: Prospect Theory Application in Health Message Framing
Research”, participants were randomly assigned to one of four scenarios concerning a hypothetical
STD outbreak. The scenarios ranged from easily curable to potentially deadly, where participants
were exposed to gain vs loss-framed messaging. Their choices indicated how they would combat
the outbreak. In both experiments, participants exhibited strong preferences for certain outcomes
(low risk) across gains and exhibited no preferences across losses. The findings partially support
prospect theory. Additionally, the authors point out the complexities of applying prospect theory to
health decision-making. This discussion is important in discussing the conceptualization of risk in
health decision-making. Applying prospect theory to preventive care largely depends on the way
risk is conceptualized in the context of preventive care. The authors explore the distinctions in

framing risk as outcome uncertainty vs as a consequence of severity (Harrington & Kerr, 2016).
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Prospect theory has referred to risk as uncertainty, while the literature in health behavior decisions
has translated risk into severity. (Rothman & Salovey, 1997). For instance, behaviors such as
applying sunscreen were characterized as low risk (preventing illness), while behaviors such as
getting a PAP test were characterized as high risk (confirming illness). This conceptualization of
risk as severity, rather than uncertainty, deviated from the original conceptualization of risk in
prospect theory, referred to as a “misstep” by O’Keefe and Nan (2012). More than just semantics,
this distinction is important in starting a discussion about what risk means in health

decision-making.

In the two papers previously discussed, Harrington & Kerr and Kahneman & Tversky conducted
experiments with hypothetical outbreak scenarios. Harrington & Kerr tested the responses of
participants exposed to gains and loss-framed messages in the scenario of an STD outbreak. On the
other hand, Kahneman & Tversky tested the responses of participants exposed to gains and
loss-framed messages in the outbreak of a deadly disease. Both experiments offer participants
alternative programs and ask what their preference in combatting the outbreak is. Kahneman &
Tversky report risk-aversion across gains and risk appetite across losses. However, Harrington &
Kerr only report the former. In recent research, literature has moved towards experiments testing
decision making for decisions affecting one’s health rather than hypothetical programs combatting
large-scale outbreaks. This Master’s thesis also contributes to the line of research following this
trend, due to the lack of research investigating individual health decision making. Additionally,
responses to large-scale outbreaks remain largely hypothetical and may produce faulty results to

heuristics.

Individual behavior in health decision-making has been looked at in many studies and experiments.
In “Adolescent HIV prevention and intervention: A prospect theory analysis”, the authors
investigate the health behavior of adolescents in HIV prevention (McDermott, 1998b). The authors

state that adolescents from disadvantaged backgrounds will be more cautious when “things are
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going well”, while they will be more likely to take risks when they are “in bad situations”.
(McDermott, 1998). In this context, the participants exhibit risk aversion for gains and risk-seeking
for losses, supporting prospect theory. The life situation of the individuals, referred to as “things
going well” or “bad situations” may be serving as the reference point from which one evaluated
relative gains and losses (A Prospect Theory Analysis, 2007). However, the findings may be
overstated due to the phenomenon of immediate feelings and needs trumping long-term thinking in

adolescent populations.

Other studies have looked at a life factor influencing health decision-making. For instance, in “The
Role of Prospect Theory in Screening Behavior Decision-Making in a Health-Insured Population of
South Africa”, the authors assess if prospect theory can predict screening behavior amongst
individuals who are or whose family members are diagnosed with a chronic disease. The
longitudinal case-control study included 170,471 individuals who belonged to the largest medical
insurer in South Africa (Debashis Basu & John Luiz, 2015). The insurance fully covers the cost of
screening for all those insured. Results showed that those with chronic diseases had higher
screening rates for all diseases, excluding HIV. Individuals with chronic disease in the family also
tended to screen more than those without it, excluding HIV and PAP tests. However, the screening
rates significantly decreased over time, 9% and 8.6% respectively (2015). This study illustrates how
those already at a “risk”, meaning that they or a family member has a chronic disease, have higher
screening rates. This is an important finding suggesting that targeting groups at risk of disease with
calls for preventive action may prove more effective than general calls for prevention. The public

health campaign proposed by this Master’s thesis plays off of this assumption.

Although the focus of this Master’s thesis is on prevention behaviors focusing on detection, namely
screenings, literature has also looked at the health behaviors solely focusing on prevention. This
distinction has led researchers like Rothman, Salovey et al. to investigate how test rates are affected

by whether the test is framed as preventative or diagnostic, and whether the test is perceived as safe
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or risky (2006). In “4 qualitative study to explore Prospect theory and message framing and diet
and cancer prevention-related issues among African American adolescents”, the authors aimed to
acquire insights on dietary intervention design, with an ultimate goal to develop and test cancer
prevention messages. Semi-structured interviews were conducted with African-American
adolescents regarding fruit and fat consumption. They were exposed to 1) short-term gain-framed
messages, 2) long-term gain-framed messages, 3) short-term loss-framed messages, and 4)
long-term loss-framed messages. The first message focuses on the short-term benefits of consuming
a diet low in fat, such as an increase in energy and healthy weight. The second message focuses on
the long-term benefits of such a diet, namely lowering your risk of cancer. The third message
focuses on the short-term losses of not adapting such a diet, namely the foregone benefits of choice
1. The fourth message focuses on the long-term losses of not adapting this diet, namely the
foregone benefits of choice 2, or being more likely to develop cancer during one’s lifetime. The
results showed that most individuals preferred the short-term gain-framed message, which is
supported by some of the prospect theory literature (Satia et al., 2010). Gain-framed messages are
said to be preferred in less risky situations, such as wearing sunscreen or exercising, that are highly
preventive (Rothman & Salovey, 1997). However, it is worth noting that the distance between
having energy and not developing cancer is large, and may influence the perceived correlation
between cause and effect laid out by the messages. Furthermore, all individuals were adolescents,
who have shown to be excessively exposed to weight-based messaging and are particularly

sensitive to it.
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Table 1. Gain vs loss-framed health messaging in cancer prevention

Frame Message related to fat intake

You have many choices about the types of foods you eat. If you eat a

diet low in fat, ...
Gain- framed, short- | you will have more energy and are more likely to maintain a healthy 7 53.8
term weight.
Gain- framed, long- 4 30.8
term you will have a lower risk of cancer over your lifetime.
Loss- framed, short- 2 15.4
term you will have less energy and are more likely to be overweight.
Loss- framed, long- 0 0
term you are more likely to not develop cancer over your lifetime.

(Satia et al., 2010)

Moving from disease-specific health behavior decision making, Schwartz et al. explore the overall
decision-making process in preventative health decisions in Prospect theory, reference points, and
health decisions (Schwartz & Goldberg, 2008). The authors argue that the disutility associated with
detection behavior is greater than the perceived utility associated with the prevention of the
potential disease. As such, shifting reference points to either (actual) past or (anticipated) future
losses influences the decision maker’s perception of utility. Schwartz et al (2018) bring attention to
how shifting reference points is possible through drawing attention to either (actual) past losses or
(expected) future losses. By shifting reference to the right, when an individual thinks of future
health (R2), it is relatively thought of as worse off than current health (R1). It is viewed as a relative
loss. The expected disutility of undergoing an invasive procedure is reduced due to this change in
reference point. Schwartz and Goldberg refer to this phenomenon as “diminishing marginal loss
(2018). The individual views future health as worse off than current health because of aging.
Shifting reference point to the left occurs when individuals are viewing their current reference point
as being better off. This occurs by reminding individuals of past difficulty that has been overcome.

Individuals with distressing pasts are moved by appeals to resiliency. This study importantly points
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out the opportunity to manipulate reference points to influence health decision-making, an integral

element of this Master’s thesis.

The research in investigating health behavior in decision-making often works off of the assumption
that preventive care is underutilized. Several studies have looked at the reason for the
underutilization of preventive services. Depending on the country and the provision of preventive
care, the reasons differ. For instance, a study looking at the underutilization of dental care when it is
available in New England identified that being non-white, having household welfare use, deep debt,
and distance to the dental clinic were significant predictors of underutilization (Maserejian et al.,
2008). Another study identified access to health insurance as the stronger predictor of preventive
health care services utilization (Jenkins et al., 1996). Some have speculated that cultural factors,
such as traditional health beliefs and practices, hinder non-Western populations from using Western
health services (1996). More recently in 2020, Fink et al. (2020) brought prospect theory and
preventive care to a laboratory setting. The findings suggested that uptake of preventive care
decreases over time. High uptake may be expected only if the risk of adverse health effects in
absence of prevention is high, or if the technology is so effective. In differences across groups, a
study in Germany observed that migrant households had lower utilization rates of preventive
services than nonimmigrant ones (Starker et al., 2021). Given the context-specific nature of
preventive healthcare utilization, there is a lack of literature attempting to generalize reasons for

underutilization by developing a holistic model.

McDermott showed how adolescents were risk-averse for gains and risk-seeking for losses,
supporting prospect theory. However, the participants in Harrington & Kerr’s experiment only
exhibited risk aversion for gains and no preference for losses. In investigating health
decision-making in groups who are “at-risk”, Basu et al. show that screening rates for all diseases
were higher across individuals with a chronic disease and amongst individuals with a family

member with a chronic disease (2015). The findings of this study are intertwined with the public
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health campaign that will be proposed in this Master’s thesis, targeting individuals who are at a risk,
or “already at a loss”. Focusing on prevention rather than detection, Satia et al. show that short-term
gain-framed messages encourage behavioral change in combatting the development of chronic
diseases such as cancer. On the other hand, Schwartz et al. show that in detection behaviors,
behavioral change may also be achieved through manipulating reference points. The finding of this
study is consistent with prospect theory and intertwined with the public health campaign proposed

in this Master’s thesis.

Although important, the literature linking prospect theory to preventive care is limited. This
Master’s thesis aims to contribute to the growing body of literature in this field. Specifically, it
contributes to the existing knowledge on how prospect theory can explain the low utilization rates
of preventive care globally. Identifying the decision-making process in using preventive care, assists
policy-making in creating effective public health incentives. Additionally, it sheds light on reasons
other than “discomfort of screening procedure” that affect perceived disutility. This may guide
policy making to consider the creation of alternative incentives in public health campaigns. Lastly,
it is one of only two studies suggesting the shifting of reference points to influence health behavior

in increasing preventive screenings.
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Methods

The study is conducted using prospect theory as a theoretical framework. It uses the value function,
specifically looking at risk-aversion in the domain or gains and risk-seeking behavior in the domain
for losses. Mathematically, it presents a convex function depicting losses and a concave function
depicting gains. It is complemented by the findings of a survey conducted investigating peoples’
attitudes towards gains and losses and their health behavior for cancer screenings. This study ran a
logistic regression model analysis on the data collected by survey responders. The model of choice
was the logistic regression model because of its specific applicability to regression models when the
dependent variable is categorical. In the survey context, the dependent variable, screening, is
categorical, with range of answers c= “Yes”, “No”. In answering the third research question,
namely the cost implications of increasing preventive care utilization, the study was conducted
using data from Pihlajalinna Tydterveys—a large nationwide private OHS provider. The clientele of
Pihlajalinna includes employees from both municipal and private employers, with representation
from different company sizes and industries. The study is a longitudinal register study using
electronic medical record data of Pihlajalinna covering the years 2014—2016. In addition, publicly
available pension expenditure data from the Finnish Centre for Pensions, and expenditure and

reimbursement data from Kela were analyzed.

18



Results

For clarity, the results section of the thesis is divided into three chapters. The first chapter, Prospect
Theory and Preventive Care will lay out the theoretical application of prospect theory to preventive
care. It dissects the notions of attitudes towards gains and losses in the context of preventive care.
More specifically, it analyzes the decision-making process of individuals in preventive care, largely
explaining the underutilization of preventive services from the consumer (patient) perspective.
Moreover, the first chapter also reveals the survey results investigating cancer screening uptake.
The second chapter, Increasing Preventive Screenings Uptake, will lay out the policy proposal for
public health interventions aiming to increase cancer screening uptake. It will specifically suggest a
program based on prospect theory and nudge theory. The second prospect theory contribution to the
program is the reference point and how it affects the perception of the magnitude of gains and
losses. The nudge theory is based on the notion of choice architecture and "nudging" individuals
towards the desired behavior. Lastly, the third chapter, Economics of Preventive Care, will illustrate
the potential cost savings of preventive care programs through a case study. It presents the
economic implications of preventive care programs in frequent attendance in Occupational Health

Services (OHS) in Finland.
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Chapter I: Prospect Theory and Preventive Care

Under prospect theory, people prefer sure but small gains over uncertain but bigger gains. On the
contrary, they prefer bigger but uncertain losses over small but certain ones. Individuals tend to
avoid risks in the domain of gains and take risks in the domain of losses (Kahneman & Tversky,
1979b). Losses loom larger than gains, meaning that a $100 loss causes more disutility than a $100
gain causes utility. Additionally, gains or losses are not absolute but relative, meaning that

something is perceived as a gain or a loss with respect to the current reference point (1979b).

Risk Aversion
Small but certain gains > Big but uncertain gains
Foregone expected disutility > Potential Benefits
Table SEQ Table '* ARABIC 2. Risk Aversion in Preventive Care
Risk Seeking

Certain but small losses < Uncertain but big losses

Expected disutility < Foregone potential benefits

Fable SEQ Table \* ARABIC 3. Risk Seeking in
Preventive Care
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Note that the small but certain gain is expressed as the avoidance of the small but certain loss. In
context, the small but certain gain is not having to experience the discomfort of an invasive
procedure, the anguish of expecting potentially disheartening news, devoting the time it takes to
seek the procedure to work or leisure, and avoiding the consuming task of seeking information
about clinics that offer the procedure, insurance coverage, reimbursement paperwork, etc. Likewise,
the big but uncertain loss is expressed as the foregone potential benefits. In context, the big but
uncertain loss is missing out on the opportunity to detect a health condition at an earlier stage. In
rapidly progressive diseases, such as cancer, the uncertain but big loss may have massive

implications in terms of quality of life and prognosis.

The expected disutility associated with preventive screening procedures serves as a disincentivize in
seeking them. The expected disutility associated with the preventive procedure has been discussed
in health literature, although seldom referred to as “expected disutility”. For instance, a
meta-analysis of 94 studies shed light on the barriers to colon cancer screenings, including
individual studies from the US, Canada, UK, Australia, New Zealand, Spain, China, France, Israel,
Singapore, and Taiwan (Honein-AbouHaidar et al., 2016). The results identified lack of awareness,
fear of procedure and cancer itself, negative views of cancer, lack of motivation due to other health
concerns, scheduling challenges, inability to take time off, logistic challenges such as
transportation, and cultural factors as the main barriers to a higher uptake of colon cancer
screenings (2016). The international findings of this review are, for the most part, consistent with
the factors composing expected disutility in this paper. The most commonly mentioned barriers to

preventive care utilization are also tested in the survey that will be discussed in Chapter II.
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In the context of preventive care, expected disutility may be any or all of the following:

The anticipated pain/discomfort of the procedure

The anticipated discomfort of the procedure is a significant factor in avoiding screening procedures.
For instance, this fear is 1 out of 5 reasons why people don’t get a colonoscopy screening for colon
cancer (Consider Your Colon, 2018). A significant amount of the literature looking at disincentives
in seeking preventive care has focused on the anticipated discomfort (Jones et al., 2010). The latter
is treated as synonymous with the “certain loss” in prospect theory’s application to preventive care.
Similarly, the anticipation of physical pain appeared to be one of five (5) factors influencing
[un]willingness to participate in health screenings for chronic diseases amongst 204 participants in
Taiwan (Chien et al., 2020). A cross-sectional study in Kerala, India also revealed that the fear of
procedure was one of the main factors of reluctance to screen (Sreedevi et al., 2014). The literature
using prospect theory to explain the underutilization of preventive care equates expected disutility
with anticipated discomfort of the procedure. This paper argues that the anticipated discomfort of
the procedure is only one of the elements composing the expected disutility preventing individuals
from screening. To elucidate, the survey conducted showed that the anticipated pain of the
procedure is not one of the main reasons why people don’t get cancer screenings. Only 6 out of 158
(4,3%) people cited it as one of the reasons they hadn’t gotten a screening in the past 12 months.
This suggests that the anticipated pain of the procedure may be contextual, for instance, may apply
to procedures such as colonoscopies that are known to be painful. However, the anticipated pain of
the procedure may fail to explain the reluctance to seek other cancer screenings. In sum, the
expected disutility should be treated from a holistic angle, taking into consideration all possible

factors, sometimes contextual, that disincentivize individuals from screenings.
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The distress of potentially getting bad news

Many individuals may avoid preventive care screenings due to the fear of the unknown. Harvard
Health shows that individuals who exhibit health anxiety may avoid going to the doctor for
prolonged periods, potentially missing out on very important screenings and worsening their
condition (Harvard Health, 2020). Simmons et al. cite fear of bad news and financial costs as the
main perceived barriers to low-dose computed tomography (LDCT) lung cancer screening
(Simmons et al., 2017). Waiting for cancer screenings can cause anguish, especially in persons who
have had the disease in the family or close friends before. The survey conducted revealed that the
distress of potentially getting bad news is not one of the main reasons for participants not having
had a cancer screening in the past 12 months. Out of 158, 13 participants (9.3%) reported the
distress of potentially getting bad news as a reason for not having had a cancer screening in the past
12 months. Although low, the distress of potentially getting bad news is still a more voted reason

than the anticipated pain of the procedure, the latter being the focus of the literature.

The opportunity cost of time and money

Seeking preventive care is costly. The costs may be financial and non-financial. Financial costs
include direct costs, such as in the Fee-For-Service (FFS) model. Fear of financial burden is
identified as one of the two main barriers to lung cancer screenings in high-risk populations
(Simmons et al., 2017). Alternatively, if the individual has insurance that covers the costs of
preventive procedures, there are still non-direct costs affecting decision-making. It is worth looking
at the opportunity cost of time and money. An individual may account for the time needed off from
work, missing out on leisure time, the cost of transportation, and so on. Work, leisure activities, and
daily errands may be given priority in the absence of alarming symptoms. The survey conducted
showed that “lack of symptoms” was one of two main reasons for not having had any cancer

screening in the past year. Although the discomfort of a given procedure is usually emphasized, this
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opportunity cost is also part of the expected disutility. Taber et al. identified the “traditional barriers
to medical care” using national data (Taber et al., 2014). Being too busy to seek care, having to take
time off from work, and arranging transportation, were cited among other highly mentioned reasons
(Taber et al., 2014). From an economic point of view, these all represent an opportunity cost. This

trade-off disincentivizes individuals from seeking preventive care procedures.

The survey results support “the opportunity cost of time and money” as a common barrier to cancer
screenings. Out of 158, 25 (17.9%) participants cite “not having time (family, work, school)” as one
of the main reasons for not having had a cancer screening in the past 12 months. Although “not
having time” may not intuitively be viewed from the scope of opportunity cost, this thesis argues
that it essentially is. Time, much like money and other resources, is scarce. Therefore, allocating
time to one activity means missing out on another. Going to work means you have less time for
leisure, making it essentially a trade-off. Therefore, devoting time to going to health care centers in
search of cancer screenings insinuates making a trade-off with other activities, such as work,
school, family time, etc. In addition, 15% of the participants worried about the cost of the
procedure, suggesting that the opportunity cost of money is also a disincentive to seeking cancer
screenings. However, these screenings are often offered free of charge, suggesting that they may
often be an information barrier rather than a financial one. As evidence, 15.7% of the participants
weren’t sure if their insurance covered the cost of the screenings. This suggests that effective health
policy-making not only extends public coverage of cancer screenings but also considers

communication with the public, eradicating potential information barriers.
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Costly information-seeking

When investigating the reasons for the underutilization of preventive care, it is assumed that
individuals have complete information about the importance and provision of preventive care
services. In contrast, the healthcare market is characterized by information asymmetries, meaning
that in a transactional relationship, one party has more information than the other (Yakovlevich,
2015). The medical system at large is designed to treat, rather than prevent. While healthcare
professionals are at the forefront of promoting prevention, their incentives are often highly related
to compensation schemes. For instance, in Fee-for-Service (FFS) model, health professionals are
rewarded based on the number of services offered, rather than outcomes (Han & Park, 2015). Since
1966, the number of codes for billable medical services has tripled (Third Way, 2021). When
physicians make a livelihood based on treating more than preventing, the incentives for them to
prioritize prevention remain low. In a randomized trial, the group of physicians that shared
outcome-based financial incentives with their patients achieved reductions in low-density
lipoprotein cholesterol (LDL-C) more than those whose financial incentives weren’t tied to their
patients (Asch et al., 2015). With work being done in raising awareness amongst the public about
the importance of prevention, it is equally important to examine the incentives that physicians have
in promoting preventive screenings during regular or other check-ups. Therefore, it is hasty to
assume that individuals have complete information about the provision of preventive services. In
the high-risk population for lung cancer, the majority had never heard of LDCT lung cancer
screening and had never had a professional recommend it to them (Simmons et al., 2017b). The
survey conducted also revealed that not having a referral from a doctor was one of the main reasons
for not having had a cancer screening in the past 12 months for 55% of the participants. Breaking
these information barriers will, in turn, reduce expected disutility due to less time and hassle
allocated to information seeking, such as what screenings are recommended per age group/other

factors? what is the closest facility that offers them? are they free of charge? etc. The role of the
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physician in treating prevention as the front line of defense is especially emphasized considering
that 92% of the participants hadn’t had screenings in the past 12 months due to the absence of
symptoms. Regarding cancer, the existence of symptoms may indicate that the disease is already at
a concerning stage. The absence of symptoms should not disincentivize physicians from

recommending the appropriate cancer screenings.

The potential benefits are the big but uncertain gains in the context of prospect theory. The thesis
argues that the potential benefits (big but uncertain gains) are disregarded in comparison to the

convenience of maintaining the status quo (small but certain gains).

Potential benefits may be any or all of the following:

[Early] Detection

Around 36% of women and 38% of men develop cancer during their lifetime. Out of these, 18% of
the women and 21% of the men die. The stage at the time of diagnosis makes a significant
difference in the life expectancy (Finnish Institute for Health and Welfare, 2019). Breast cancer is
one of the most common cancers amongst females. As common with cancer, it is categorized in
stages, mostly starting at Stage I (1) to Stage IV (4). The stages are descriptive of the gravity and
spread of cancer. The survival rate for Stage I-IV differs, decreasing as the disease progression

increases.

Table 4. Breast cancer 5-year survival rate

Stage S-year survival rate

1 Around 98%
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2 Around 90%
3 Around 70%
4 Around 25%

(Cancer Research UK, 2020)

Diagnosis at Stage I vs Stage IV has a 73% difference in 5-year survival rates. Therefore, early
detection makes a significant difference in prognosis, and presumably quality of life. Additionally,
costs of cancer care differ drastically depending on the stage of diagnosis. Treating patients with
early-stage breast cancer is less costly than those with metastatic breast cancer. The cost of
treatment increases with the progression of the disease. A New Zealand study shows that the
median cost for treating a patient with Stage I breast cancer is $NZ26,930 while the median cost for

treating a patient with Stage IV breast cancer is $NZ50,388 (Lao et al., 2022).

Peace of mind

Early diagnosis of cancer is not the only benefit of screenings. Amongst those whose results come
back negative for cancer, the benefit gained is peace of mind. In practice, it implies knowing that
you are in good health and don’t have to get checked for another year or so. As a recurring theme in
early cancer screenings, discussions with the general physician (GP) seem to be vital to patients’
understanding of perceived benefits (Bazargan et al., 2015). The individuals who have had a
negative result are likely to be “repeat customers”, as they may overcome the fear of getting bad

news.
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Chapter II: Increasing Preventive Screenings Uptake

Typical public health campaigns recommending individuals to get appropriate screenings have
traditionally been in the form of banners, leaflets, and other forms of print media. Although e-health
and m-health platforms are increasing, many countries (including developed) rely on traditional
media as the chosen health education media format (Barik et al., 2019). The poster from NHS
exemplified below targeting the increase in cervical cancer screenings is a typical example of the
traditional media format. These campaigns have been favored due to the easiness in their
distribution, targeting local health centers, and schools as places of distribution. They also reach the

masses rather easily and cheaply (ECDC, 2014).
Table 5. NHS Cervical Cancer Screening Public Health Campaign

Public Health
England

Cervical screening < y
can stop cancer ggggg,ﬁ?

before it starts )74 SAVE

(Owen, 2019)

However, research in public health campaigns has identified challenges to the effectiveness of
traditional media in acquiring sensibilization and desired change. Audiences often reach
desensitization, meaning that repeated exposure to the health risks may render an audience apathetic
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(ECDC, 2014). Furthermore, as will be argued more in this chapter, these campaigns speak to a

general audience, disregarding reference points. In the age of information, public health campaigns

should evolve with the existing technologies and knowledge available. From traditional media

outlets, they should move towards personalized outreach strategies, risk-based segmentation, and

Al-assisted risk group aggregation. Deloitte depicts the evolution of effective public health

campaigns in the public health campaign maturity curve depicted below.

Table 6. Maturity of public health campaigns

FIGURE 1

A public health campaign maturity curve

Effectiveness

Traditional
media strategies

= Television/print
media/radio/flyers

« Segmentation using
sociodemographic data

« One-way interaction

* Survey-hased evaluation

Next-gen digital
strategies

= Analysis of anline health information
using machine learning

« Segmentation based on behavioral
patterns

« Personalized messaging using Al

= Near real-time assessment of
outcomes using advanced analytics

Modern digital
strategies

= Online campaigns: sacial
media and dedicated websites

= Social listening

= (ustomized messaging

» [Wo-way interaction:
engagement on social media,
webpages/websites

= Eyaluation criteria: website
visits; likes, shares, and
comments on social media

Human-centered design

Source: Deloitte analysis.

Efficiency

Deloitte Insights | deloitte.com/insights

(McGuire et al., 2021)
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Human beings are exposed to an increasing amount of information, affecting their attention to and
retention of the information acquired, if so. Public health campaigns targeting the masses make calls
to action, often emotionally appealing ones, in efforts to increase preventive screenings. As
established in the previous chapter, individuals do not view gains and losses in absolute terms. The
reference point is the point of comparison that allows individuals to perceive something as a gain or
loss, and its magnitude of it (Kahneman & Tversky, 1979a). When individuals consume these
campaigns or targeted messages, they assume a neutral reference point, meaning that they do not
particularly think of the information being presented as something deeply and immediately affecting
them. Although the messages may make a very emotionally appealing argument to get screened,
they don’t affect the expected disutility of getting screened. The individual takes the role of the
observer, rather than the doer. In an unrelated but relevant analogy, this particular phenomenon is
the reason why companies stopped relying on billboards but transitioned to targeted marketing.
Raising a parallel between product marketing and cancer screenings may raise an eyebrow, but what
both are trying to do is essentially maximize the effectiveness of the campaign. While the private
company may want an individual to immediately click on “Buy now” after being exposed to the
message, the public health campaign team wants the individual to immediately book an

appointment for screening.
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Policy Proposal — Early Cancer Screenings Public Health Campaign
Table 7. Cancer Screening Public Health Campaign Proposal

Neutral Reference Point Nudge Shifting Reference Point

Dear Amanda,

DON'T LET |
CE R VlCﬂl. CANCE R Today marks 3 years since your last Pap

go P , Yo u ' test. Did you know that 9 women your
F
.II

age get diagnosed with cervical cancer

every day?

You are eligible for a free screening at
your nearest health center,
Tammelakeskus. Please make an
appointment in the following weeks

here.

Your Local Health Center

(PAHO Launches Campaign to Prevent Cervical

Cancer, 2018)


https://www.tampere.fi/en/social-and-health-services/health-services/health-centres/contact-information.html

Dear Ahmed,

I'M ALIVE
BECAUSE

| GOT o _'-;' il i} be screened for colon cancer. Men over

SCREENED. J .. “’.i- o -_ . 45 are at increased risk for developing,
|.l-‘ 5 e )

You are approaching 50 and are yet to

and dying from colon cancer.

Gale, 57 _ .
Colon Candsr Suriiar . You are eligible for a free colonoscopy

at your nearest health center, Hatanpédédn
terveysasema. Please make an
(Olympus America Medical, 2021) v

appointment in the following weeks

here.

Your Local Health Center

Targeting Reference Point

One of the commonly cited reasons for undertaking preventive services, particularly screenings,
was the belief of not being at risk. For instance, the perception of need was one of the main reasons
for the underutilization of preventive services in low-income African-American communities in
rural Georgia (Strickland & Strickland, 1996). The belief of not being at risk or the detachment
from the calls to action occurs due to an assumed neutral reference point. In contrast, health
research shows that some populations and groups are “high-risk™, or more prone to certain diseases
(Understanding Cancer Risk, 2022). The health community’s response to the COVID-19 pandemic
has been an illustration of this. Recommendations were given to per risk group, paying special
attention to those with chronic diseases, pregnancy, old age, and so on. Risk groups exist for most

diseases, especially chronic diseases whose detection is possible at early stages and progression is
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https://www.tays.fi/en-US/Operational_units/Tays_Hatanpaa_Hospital

preventable. For instance, the risk of developing prostate cancer rapidly increases after the age of 50
(Prostate Cancer Risk Factors, 2020). Consequently, the proposed public health campaign targets
“risk groups”, who are at heightened risk of developing cancer. This includes age, lifestyle, cancer
in the family, etc. Health data from national registers, such as OmaKonti in Finland, may be used

for the development of risk groups.

Manipulating with reference point may create the perception of already “being at a loss”, by being
in the risk group for the disease, i.e. being a male over 50 puts you at risk of prostate cancer, etc.
The reference point is no longer assumed neutral, upon considering oneself in “the risk group”. As
the reference point shifts leftwards, the expected disutility of screening is perceivably smaller. The
expected disutility depended on the anticipated pain/discomfort of the procedure, the distress of
potentially bad news, the opportunity cost of time and money, and costly information-seeking
behavior. Lowering the expected disutility of the procedure could be accomplished by interventions
affecting any or all of the above-mentioned. For instance, ensuring that individuals are aware of and
informed about the health centers where they can get the screening done, a barrier emphasized in
the survey results, would lower the costly information-seeking behavior, inherently decreasing the
expected disutility of the procedure. To increase the uptake of preventive screenings, public health
campaigns need to consider the reference point. Manipulating the reference point will affect
whether something is seen as a gain or loss, and how big of a gain or loss it is. In sum, manipulating

the reference point to perceivably “already be at a loss” will shake the state of neutrality.

While the campaign on the left does not have a clear target audience, the campaign on the right
directly speaks to the individual. The campaign on the left assumes that individuals will know if
they are at increased risk for cervical and colon cancer, and therefore belong to the group who
should get screened. However, it is well established that information asymmetries in health markets
cast doubt on this assumption of complete information. Furthermore, it assumes that individuals

have complete information about logistical planning, such as where to get screened and whether
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they’re covered against such costs. The campaign on the right manipulates reference points by
shifting it from a point of neutrality to perceivably being at a loss already by not getting screened.
The individual is reminded of their stance of being in a risk group for cervical and colon cancer,
respectively. This manipulation with the reference point will decrease expected disutility, as shown

in the graph in Table 8.

Based on Schwartz’ (2008) model, the following implications on expected disutility occur. The
individual’s initial state is at a, with the neutral reference point, P,. From this reference point, the
expected disutility of screening a, is v, The public intervention shifts the individual’s reference
point to P,. Assuming that C>Y, the individual’s expected disutility of the same screening, v, is now
lower, v, > v,. Consequently, the intervention has managed to lower the expected disutility of the

screening procedure by manipulating the individual’s reference point.
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Graphical Exposition
Table 8. Left shift in reference point
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Mathematical Exposition
Although the graphical exposition illustrates the hypothesis, it is relevant to present the
mathematical exposition.

Let’s look at f, a concave function, for which f(0) = 0, whenever X,y & x+y are in the domain of f;
f(x+y) < f(x) + f(y)

f(x-y) 2 f(x) - f(y)

with the prospect theory value function:
vx) = v =v'®) x20),

Vv (x) x<0)]

where:

a,= current state

a,= a, — y = current state + screening
P, = a, = neutral reference point

P, = a, — ¢ = shifted reference point
C = left shift

Y = screening.

The expected disutility of the procedure is lower from the left-shifted reference point than the
neutral reference point, assuming that C >Y.

Av, > Av,

Namely:
Av,  =v(a,—P;)—v(a;—P,)

=v(ay—y -a,tc) - v(a, — a, + C)

=v(C-Y) - v(C)

=v'(C-Y)-v'(C)
Av,_-v (Y)
Av,> Av, - - V(CY)-vi(O)=-v (Y)
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-vi(Y)>-v (Y)
VviI(C-Y)-v(C)=-v(Y)
VI(C-Y)-vI(C)>-v (Y)

Av, > Av,

Targeting Common Barriers

The campaign does not only decrease expected disutility by shifting the reference point to the left,
but it also decreases expected disutility by targeting common barriers. Namely, it reduces the

following:
1. The opportunity cost of time and money:

The individuals receiving the nudges are invited to get a free cancer screening at their local health
care center. This removes the barrier of the perceived opportunity cost of money. Uncertainty about
the costs of these screenings was identified as a deterrent in seeking preventive care. The nudges

purposely affirm that the screening is free of charge, removing this barrier from the seeker’s mind.
11. Information-seeking

Costly information-seeking in a market with asymmetric information was identified as a serious
barrier to increasing cancer screenings. Due to the intervention, the information is served on a
platter to the individual, they don’t have to seek information across different platforms to obtain it.
In sum, it decreases the cost of information seeking by stating where they can get the screening and

providing a link to make the appointment online.

Based on Schwartz’ (2008) model, let’s look at the effects of the reduced barriers on the
individual’s expected disutility associated with the screening. For simplicity reasons, we will look at

the effects of reduced barriers in isolation from the effects of the shift in reference point. From the
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point of reference, the individual is looking towards a,and a, The individual looking at a, or the
typical screening, expects all the inconveniences composing expected disutility in this paper, such
as opportunity cost of time and money, etc. However, when the intervention, namely nudges, has
reduced some of these barriers, the individual sees the same intervention like the one depicted by a,
in the graph. Although both situations are still associated with some losses, the screening

post-intervention has a lower expected disutility, Av; > Av,
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Graphical Exposition

Table 9. The effects of reduced barriers on perceived value
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Mathematical Exposition

The expected disutility of the procedure is lower from the reference point when the reduced barriers

shift a, to a,.
Av, > Av,

Namely:
Avy;  =v(a,—P,)—v(a,—P,)

=v(a,— X -a, +¢) - v(ay, —a, + C)

=v(C-X) - v(C)

=v(C-X)-v(C)
Av,_-v (X)
Avy> Av, - - V(C-X)-vI(O)=-v (X)

-V(X)z-v (X)
VI(C-X)-v(C)>-v(X)
v(C-X)-v(C)>-v (X)

AV3 Z AVI
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Health Messaging

Rational choice theory predicts that agents will act rationally, making choices that are best aligned
with their interests. However, abundant behavioral economics literature has shown that agents aren’t
always utility-maximizing, due to biases, noise, mental accounting, or other factors. In literature,
this is demonstrated by the low adherence to medication therapy—around 50% to 65%, on average,
for common chronic conditions such as hypertension (Sokol et al., 2005). Blood pressure is highly
related to medication adherence. Due to neglect, blood pressure is often mismanaged and can lead
to more serious problems in the long run. This suggests that additional consumption of healthcare
services will not necessarily lead to increased utility. Given that, a behavioral intervention may be

more appropriate.

Studies suggest that “nudging” patients take their medication leads to better adherence and patient
outcomes (Gomez, 2018). Choice architecture refers to how choices are framed, and how the latter
affects the choices that consumers make. For instance, the organ donation process in Austria and
Germany differs. Austria has an opt-out system, where the default choice is an organ donor unless
you opt-out, while Germany has the opposite. Thereby, 99% of Austrians are organ donors, while
only 12% of Germans have given their consent (Jones, 2019). One may say that Austrians are given
a pro-donation “nudge”. Similarly, nudges can be used to impact decision-making in healthcare
consumers, when there is reason to believe that individuals don’t always choose what is best for
them. “Gain-framed” and “loss-framed” messages can be used given the knowledge we have of

their effects.

The public health campaign proposed strategically shifts reference points by sending personalized
invitations for screening, or nudges, to individuals at a higher risk of developing cancer during their
lifetime. The neuroscientific basis for nudge theory is based on the understanding of cognitive

processes as “System 1 and “System 2” processes, known as the dual-process model. System 1
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processes are automatic, uncontrolled, associative, effortless, and fast processes, such as detecting
that one object stands further than the other (Vlaev et al., 2016). Meanwhile, System 2 processes are
reflective, controlled, effortful, rule-based, rational, conscious, and slow, such as driving for a new
driver (Vlaev et al., 2016). Nudge theory suggests that automatic decisions play a role in health
behavior. As such, automatic decisions can be strategically used to improve health outcomes
(Marteau et al., 2012). A pilot study testing the nudge system sent text message delivery who were
prescribed and filled at least one medication for coronary artery disease, diabetes, hyperlipidemia,
fibrillation, and hypertension (Glasgow et al., 2021). These patients had a medical refill gap and
were nudged towards medication adherence. The trend showed a higher rate of adherence amongst
those who were in the treatment group vs the control group (2021). Nudging in itself does not
nudge behavior by providing a financial incentive, commonly used in policy making. Instead, it
makes desirable behaviors more probable to happen due to individuals ‘reliance on decisional
heuristics (Hirschman et al., 1983). Nudges are promising in a public health context because public
health campaigns that are information-based have not led to desirable health behavioral changes
(Marteau et al., 2011). Nudging aims to achieve behavioral change rather than to fill information
gaps, suggesting it may have useful application to public health policies targeting behavioral

change.

Health messaging incentivizing specific risk groups for screenings can be a low-cost and
high-effectiveness mechanism. Nudges will be used in this intervention proposal in two strategic
ways: 1) targeting expected disutility by shifting reference points to the left by tailoring calls for
preventive screening to those who are particularly vulnerable and 2) targeting expected disutility by
tailoring calls that address the most common barriers in the use of preventive care. The idea is
supported by research in gains vs loss-framed messaging. Loss-framed messaging is identified to be
more effective in situations of high involvement in the issue. Although nudges have been criticized

as paternalistic, the burden of nudges is not passed down to consumer, such as a consumption tax on
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alcohol or tobacco. The individual has complete freedom to reject the call to action.

Table 10. Message effectiveness based on individual characteristics

Table 1 Individual (person-specific) characteristics that determine message effectiveness.

Characteristic Situations in which gain-framed messaging may be Situations in which loss-framed messaging may be
more effective’ more effective®
Level of involvement  Low involvement: e.g., nutrition information for the High involvement: e.g., breast cancer screening for
in the issue general public high-risk individuals

Certainty of outcome  Outcome certain: e.g., belief that getting HIV vaccine  Outcome uncertain: e.g., breast self-exams
through a trial would prevent contraction of HIV

Preference for risk Risk-averse behavior: e.g., using sunscreen Risk-seeking behavior: e.g., prostate exams
Need for cognition Heuristic processing: e.g., promoting exercise to the Piecemeal processing: e.g., promoting healthy eating
(processing style) general public to registered dietitians

§bb{evian'0n: HIV, hqman immulnodeﬁcierllcy virus.
The examples provided are unique to this review and were not drawn from other sources.

(Wansink & Pope, 2014)

Health message framing emphasizes the benefits of adopting a behavior or the costs of failing to

adopt a behavior.

Gain Frame

1. Emphasizing the benefits of adopting behavior

2. Emphasizing the avoided losses by adopting behavior

Loss Frame

1. Emphasizing losses by not adopting behavior

2. Emphasizing foregone gains by not adopting behavior

The table below illustrates the four framing scenarios.

Table 11. Gain framed vs loss-framed health messaging

Gain Frame Loss Frame

44



There are many benefits, or good things, you
may experience if you get tested for HIV. If
you decide to get HIV tested, you may feel the
peace of mind that comes with knowing about

your health.

There are many problems, or bad things, you
may not experience if you get tested for HIV. If
you decide to get HIV tested, you may feel less
anxious because you would not wonder if you

are 1ll.

There are many benefits, or good things, you
may not experience if you do not get tested for
HIV. If you decide not to get HIV tested, you
will not feel the peace of mind that comes with

knowing about your health.

There are many problems, or bad things, you
may experience if you do not get tested for
HIV. If you decide not to get HIV tested, you
may feel more anxious because you may

wonder if you are ill.
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Survey Results

Demographics
The survey received 158 responses, with 63.1% female and 36.3% male. A significant number of

respondents belonged to the 18-24 age group, followed by 25-34, and 45-54. Additionally, 27.1% of

the respondents identified with a minority group in their countries of residence.

Figure 1. Survey Demographics - Sex

@® Female

® Male

@ Non-binary

@ Prefer to self-describe

@ Prefer not to say

@ Too based to answer this question

Figure 2. Survey Demographic - Age

How old are you?

157 responses

@ Under 18

@ 18-24 years old
@ 25-34 years old
@ 35-44 years old
@ 45-54 years old
® 55-64 years old
@ 65+ years old

s - Age
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Figure 3. Survey Demographics — Minority Status

Do you identify with a minority group in your country of residence? (groups that
are distinct groups based on culture, ethnicity, race, sexual orientation, gender
identity, or ability that coexist with a dominant group)

155 responses

® Yes
® No
@ Not sure

65.8% !

Cancer Screenings

Only one respondent (0,6%) had been diagnosed with cancer before (Table D). However, 36.5% of

the respondents had had cancer in the close family.

Figure 4. Cancer Diagnosis

Have you ever been diagnosed with cancer?

156 responses

® vYes
® No
@ Prefer not to say
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Has anyone in your close family ever been diagnosed with cancer? (parents,
siblings, children)

156 responses

® vYes

® No

@ Not sure

@ Frefer not to say

Around 91% of the respondents had not had any cancer screenings in the past 12 months. Out of the
8.9% of respondents who had received a cancer screening in the past 12 months, around 71% of

them did so as part of a routine check.

Figure 5. Cancer Screening

Have you had screening for any type of cancer in the past 12 months?

157 responses

@ Yes
® No

The most common reasons for not having had a screening in the past 12 months were:

1) Idon’t have any symptoms (65.7%)
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2) My doctor has never suggested it (55%)
3) It doesn’t really cross my mind (44.3%)

4) Idon’t know if I’'m in a risk group (25%)

Figure 6. Reasons for not having been screened for cancer in the past 12 months

Cancer screenings in the past 12 months

Every 5 years for colon cancer

I'm not at risk & | don’t have symptoms
| am planning of starting at age 45

| know | should but it's not urgent

I'm not afraid

Screenings don't stop cancer

It doesn't really cross my mind

| don't have any symptoms

il
2
W
oL
bl
-

My doctor has never suggested it

| don't know how much it will cost me

| don't know if my insurance covers it

| don't know where to get it

| don't have the time (family, work, school etc)
| don't know if I'm in a risk group

I'm afraid of receiving bad news

I'm afraid the procedure is painful

30 60 80 S0 100

NUMBER OF TIMES REASON WAS SELECTED

It is worth noting that the first 5 answers, with only 1 selection were inputs of the respondents
themselves, who had a chance to add other reasons in the “other” text box. Additionally, 60.5% of

the respondents did not know whether their local health center offered any cancer screenings.
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Figure 7. Knowledge about screening provision

Does your local health center offer cancer screenings?

157 responses

® ves
® No
@ | don't know

Willingness to pay (WTP)

Respondents were asked, “How much are you willing to pay monthly to contribute to a program
that offers consistent screenings for the most common cancers at your local health center?”. The
table below summarizes the findings. The two most frequent answers were €5 and €10. The mean

average willingness to pay was €28.4, while the median willingness to pay was €15.

Table 12. Willingness to pay frequency distribution

Willingness to pay value (€) Frequency
0 2
1 1
3 1
5 9
8 1

10 9



Figure 8. Willingness to pay survey results
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Risk Attitudes

Respondents were asked two questions regarding risk attitudes towards gains and losses. The
questions were a replica of the experiment in the Prospect Theory paper by Daniel Kahneman and
Amos Tversky. The results were highly similar to the findings by Kahneman and Tversky. For

gains, 79.6% preferred option A, therefore a sure gain. As for losses, 81.4% were risk-seeking to

Mean 28.375

Median ¢ 15

Mode 5,10

Range 150

Minimum 0

Maximum 150

Count n 48

Sum 1362

Quartiles Quartiles:
Qq-->95
Q2 ->15
Q3 -> 40

Interquartile 35

Range IQR

QOutliers 100, 150

avoid a loss, therefore choosing option B, the uncertain loss.
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1. Consider the following scenario as one where you will get the returns of your choice. Which
one do you prefer?
A. $3000 [100%] 79.6%

B. $4000 [80%] and $0 [20%] 20.4%

2. Consider the following scenario as one where you will actually pay based on your choice.
Which one do you prefer?
A. Losing $3000 [100%] 18.6%

B. Losing $4000 [80%] and $0 [20%] 81.4%

Logistic regression is a model often used in predictive modeling. The model may be binomial or
multinomial, depending on the number of independent variables. This study ran a logistic regression
model analysis on the data collected by survey responders. The model of choice was the logistic
regression model because of its specific applicability to regression models when the dependent
variable is categorical. In the survey context, the dependent variable, screening, is categorical, with
range of answers c= “Yes”, “No”. The model was used to predict whether the independent variables
could predict the likelihood of the dependent variable, “having had a screening in the past 12
months”. Namely, the logistic regression model was composed as follows.

P is defined as the probability that Y = 1, meaning that an individual has NOT had a screening in
the past 12 months. B, is the intercept and B, B,, B5... Bs are the slopes against the independent

variables X,;-Xj.
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pi ) _
(1_pi) = R +Rx + Bx +B8x + Rx + .. +8x

R Code

install.packages("readx1")

library("readx1")

alisa<-read_excel("Alisa.xlsx")

attach(alisa)

model final=(glm(as.factor(Screening) ~
age+gender+Minority+employment+marriage+Available+Gain+Loss, family=binomial))
print(model final)

exp(coef(model final))

exp(cbind(OR = coef(model final), confint(model final)))
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Logistic Regression Odds Ratio
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Figure 9. Logstic Regression Odds Ratio

Based on the model parameters, the odds ratios and confidence intervals were calculated. If one’s
local health does not offer cancer screenings (OR=3.3, 95%CI 8.6-1.2), they are three (3) times
more likely to not have had a cancer screening in the past twelve (12) months, compared to when
the local health center offers cancer screenings. Additionally, working full time (OR=6,4) makes

one six (6) times more likely to not have had a screening. This finding is closely tied to the
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opportunity cost of time and money put forth as a serious barrier to preventative care in this thesis.

A fascinating finding is that having minority status (OR=9.3, 95%CI 8.5-9.3) makes one nine (9)

times more likely to not have had a cancer screening in the past twelve (12) months. In the context

of prospect theory, loss-averse individuals (OR=5.8, 95%CI = 4.3-8.6) are around six (6) times

more likely to not have had a cancer screening in the past twelve (12) months. This finding strongly

supports the notion of loss aversion explaining health decision-making in preventive care.
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As summarized in the table below, the following independent variables increased the odds of not

having had a screening in the past 12 months the most, with an arbitrary threshold of more than 4.5.

Variable Category Odds Ratio

Minority Status

Identifying as a minority 9.3

Identifying as male 8.3
Employment Status

Studying and 7.5

working at the same time

Working full-time 6.4
Unemployed and looking for 4.8
work
Risk Attitudes
Being loss averse 5.8
Marital Status
Never having been married 4.9

Figure 10. Logistic Regression Odds Ratio Summary
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Chapter III: Economics of Preventive Care

Growing healthcare costs present a future burden to most countries’ economies. For instance, health
expenditure has grown more than the economy in most European countries (World Health
Organization, 2021). Similarly, public spending in the US currently accounts for 45% of total
healthcare spending, in contrast to the 70% OECD average. Preventative care has enormous
potential in the early detection and prevention of costly diseases. The provision of preventive care
services keeps a healthy population healthy, preventing higher costs in the long run. As diseases that
weren’t timely treated mature, individuals will eventually visit the hospital for treatment once the
disease becomes inevitably burdensome, adding to significant costs that will have to be absorbed by
the public system. Prioritizing prevention does not present a sense of urgency to the public since the
risks of underinvestment remain largely unobservable. Prevention has not enjoyed the spotlight in
health care since its impact is revealed at a time lag. It is also difficult to accurately determine the
optimal level of investment. It is empirically challenging to determine how much impact investment
in health care now will have in the future. Additionally, the process is further influenced by perverse
incentives in politics, given that short-term mandates incentivize politicians to prefer policies that
produce instant results over long-term policies that produce ambiguous results. The case of
preventive care, is, therefore, a political question and a matter of public perception as much as it is

an economic one.

Internationally, the top 10% of visitors account for 40% of face-to-face visits, singlehandedly
playing a significant role in rising healthcare costs. Frequent attendance imposes a burden on
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healthcare services due to resource intensity. This is because FAs visit healthcare units repeatedly
and constitute a substantial portion of physicians’ time. Frequent attenders are also associated with
longer durations of sick leave and high absence rates. This group is also associated with permanent
disability pensions. There is substantial literature on intervention programs targeting frequent
attenders. A study conducted by Haroun et al. identified moderate effects from the 17 RCTs
included in the study. Attendance was decreased by 4-6 per year based on an in-depth analysis by
GPs assessing reasons for frequent attendance (Haroun et al., 2016). RCTs on intervention effects in
frequent attenders do not provide consistent evidence because they have different patient
populations, types of interventions, comparators, and outcomes measures (2016). Studies measuring

the effects of intervention programs in a disaggregated manner are needed.

In the Finnish healthcare system, Occupational Health Services (OHS) play an important role and
are responsible for providing healthcare services to the working population. OHS is divided into
obligatory preventive services and voluntary primary care services. The latter covers around 90% of
employees in Finland (Finnish Institute for Health and Welfare, Finland - THL, 2021). OHS is
financed mostly by employer contributions, whereas the employees attend free of charge. This
thesis will look at the cost implications of tailored preventive programs targeting mental health,
musculoskeletal disorders, and hypertension for frequent attenders in OHS. The disaggregated
approach is a result of recognizing that different diseases require different interventions, and

inherently have different cost savings.

Economic burden of disability pensions

Employer expenditure for healthcare rose from EUR 451.5 mill in 2014 to EUR 459.5 mill in 2016
(Finnish Institute for Health and Welfare, Finland - THL, 2021). Parallelly, Kela has devoted more

resources to the reimbursement of employer-provided healthcare nationwide.
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Figure 11. Kela refunds for OHS services

5.5 Refunds for the cost of occupational health services, 1965-2019
(at 2019 prices)
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In 2020, around 2.4 billion euros were paid in disability pensions. Mental and behavioral disorders
amounted to 49% of the total disability pension expenditure. Around 1.2 billion euros were paid in
disability pensions based on mental and behavioral disorders (Finnish Centre for Pensions, 2020).
Diseases of the musculoskeletal system amounted to 20% of the total disability pension
expenditure. According to the Finnish Centre for Pensions, the disability pension expenditure is
composed as follows. Around 500 million euros were paid in disability pension based on the
diseases of the musculoskeletal system. Diseases of the circulatory system amounted to 9% of the
total disability pension expenditure. Around 200 million euros were paid in disability pension based

on the diseases of the circulatory system.

Reducing the incidence of work-related illnesses resulting in disability pensions by just 5% would
result in public cost savings of 125 million euros for the Finnish pension system. This reduction
would reduce disability pension expenditure for mental and behavioral disorders, diseases of the
musculoskeletal system, and diseases of the circulatory system by 60 million, 25 million, and 10

million euros, respectively.
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The most prevalent diagnoses amongst all profession types were FO0-F99 (mental and behavioral

disorders) and M00-M99 (diseases of the musculoskeletal system and connective tissue) (Table 1).

When further disaggregating the diagnostic-specific data, it becomes evident that the majority of the

visits are driven by the health problems in Table 2.

Table 13. Visits in OHS per Diagnosis

upper lower manua | entrepreneur | others
non-manual | non-manual | 1 ]
MO00-M99 35.0 % 39.0% 451% [ 32.9% 34.8 %
(Diseases of the musculoskeletal system
and connective tissue)
F00-F99 8.7 % 11.1 % 81% |80% 9.7 %
(Mental and behavioral disorders)
Table 14. Visits in OHS per Health Conditions
upper lower manua | entrepreneur | others
non-manual non-manual 1 s

60



Physical

Selkésairaudet 11.7 % 13.7% 180% | 11.5% 12.6 %
Back 29.9 % 39.3 % 53.4% | 29.8 % 40.4 %
47.6 % 70.3 % 74.6 % | - 72.0 %
Niska ja hartia 6.7 % 7.4 % 69% |[52% 4.9 %
Nape and 229 % 273 % 27.1% | 25.5% 21.2%
shoulder 34.9 % 47.7 % 46.6% | - 64.0 %
Yliraaja 7.0 % 7.9 % 10.6% | 7.4 % 6.8 %
Upper limb 24.3 % 27.0 % 369% | 21.3% 23.6%
28.6 % 41.0 % 554% | - 48.0 %
Alaraaja 6.7 % 7.1% 83% | 55% 53%
Lower limb 183 % 22.7% 254% | 31.9% 18.5 %
44.4 % 41.0 % 39.4% | - 40.0 %
Mental
Unih&iriot 32% 3.0% 20% | 2.7% 23%
Sleep disorders 12.7 % 14.8 % 6.0% | 149% 13.6 %
17.5 % 24.6 % 18.6 % | <0.05% 8.0 %
Masennus 1.3 % 1.8 % 13% | 2.1% 1.6 %
Depression 14.4 % 12.2 % 63% | 149% 11.9 %
28.6 % 18.5 % 14.3 % | <0.05% <0.05
%
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Stress 1.7% 29% 20% | 1.2% 2.4 %
12.0 % 16.4 % 84% | <0.05% 133 %
15.9 % 25.1% 14.0 % | <0.05% 20.0%

Cardiovascular

Verenpainetauti 53% 4.7% 42% | 7.1% 39%

Blood pressure 10.2 % 12.1 % 9.6% | 12.8% 9.6 %
14.3 % 15.9 % 11.7 % | <0.05% 20.0%
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Within the M diagnosis group, back, nape and shoulder, upper limb, lower limb, and blood pressure
are the most prevalent problems. Within the F diagnosis group, depression, stress, and sleep
disorders are the most prevalent problems. Tailored preventive programs are needed to tackle each

group individually.

Cost Savings of Preventive Care

Preventative care aims to “add years to life, and life to years”. When it comes to Occupational
Health Services, preventative interventions have the potential in keeping the working population as
healthy as possible for as long as possible. The economy-wide effects of such a program consist of
gains through increased participation in the labor force and lower disability-related income support.
During the study years (2013-2017), the cost of doctor visits alone was an average of 18.5-19.6 mill
(OHS), 597,000 (public healthcare), and 7-13.2 mill (secondary healthcare), and 2.4-5.7 mill

(private healthcare) euros.

Musculoskeletal disorders

Musculoskeletal disorders are one of the most chronic disorders that result in a sprain of the
musculoskeletal system (Kim et al., 2013). They most commonly occur as a direct result of the
accumulation of repetitive microtraumas that damage the musculoskeletal tissue. Given that
occupational duties usually involve repetitive motions over an extended period, there is a high

correlation between musculoskeletal disorders and occupational duties (2013).

Given that 39% of all attenders in the study have a musculoskeletal disorder, the prevention of the
progression of these disorders is key to preventing disability. Due to the preventive nature of
physical therapy, the role of a physical therapist is crucial in delivering occupational health services.
A PT’s work is closely tied to the optimization of movement that enables productive activities
(McMenamin et al., 2021). A PT is equipped with the knowledge to examine, evaluate, and

diagnose impairment, guiding the necessary therapeutic interventions that:
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e improve functionality,
e cope with and manage pain,
e facilitate job or lifestyle accommodations, and/or

e alleviate disability (McMenamin et al., 2021).

Measuring functional improvement at discharge following direct-access therapy and direct access to
physical therapy revealed that the latter reduces disability by 1.78% (Hon et al., 2020). An
equivalent reduction in disability at current levels would lead to direct public savings in disability

pension expenditure of 8.9 million euros.

Direct access to physical therapy rather than physician-referred (following a doctor’s referral in
OHS), lowers physical therapy costs, on average, by 47% (2020). In monetary value, enacting a
physical therapy-based intervention for musculoskeletal disorders would lead to relative savings of
around 1.2 million euros, compared to the costs of physical therapy in the absence of a preventive
mechanism. The cost savings are classified per user group: 1yFA and pFA, 886,000, and 255,000
euros, respectively. Per person, savings would be around 451(1yFA) and 456(pFA). Additionally,
direct access to physical therapy showed, on average, a 9.26-point reduction in the Roland Morris
and Low Back Pain and Disability Questionnaire (2020). Given that a 5-point difference is the
reference standard for a significant change in those suffering from musculoskeletal disorders
(Roland-Morris Disability Questionnaire, 2015), this reduction is significant in physical therapy as
a tool in supporting the return to work. The public savings implied by the latter are beyond the

scope of this study, but an area of interest for future research.

Mental health disorders

CBT combines behavioral and cognitive therapies by using cognitive restructuring and relaxation

techniques to motivate behavioral change (Cully et al., 2021). There is substantial empirical support
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for CBT’s role in treating mood, sleep, anxiety, and chronic pain disorders (2021). Namely, it has
led to lower role stress, dysfunctional thoughts, personal strain, chronic pain, and work-related
stress (Leung et al., 2011). When disaggregating the data on mental health, it becomes evident that
depression, sleep disorders, and stress are the most common problems amongst nonFAs, 1yFAs, and
pFAs within the mental disorder’s diagnosis. Therefore, the mental and behavioral disorders present

in the attenders are consistent with the targets of brief CBT.

Brief cognitive-behavioral therapy refers to a shortened version of CBT, where participants undergo
a series of 4-8 sessions, compressing the material of the usual 12-20 CBT sessions (Cully et al.,
2021). Brief CBT is less resource-intensive because it can also be administered by a nurse (2021).
Implementing a preventive brief CBT programme would cost the following per attendee group:
280,500561,000 euros (1yFA), and 96,000 — 192,800 euros (pFA) euros. The investment in mental
health prevention would yield returns of 1.4-2.8 mill (1yFA), and 480,000 — 964,000 euros (pFA),
accounting for improved health and productivity. Put differently, the returns are 1724 - 3449(1yFA),

and 1721 — 3456(pFA) euros per patient.

Brief CBT supports the return to work amongst those whose working ability has been reduced.
Following up after 1.5 years of the therapy, 73% returned to work (Karlson et al., 2010). As such,
offering brief CBT to those receiving cash rehabilitation benefits may be of interest. The purpose of
this scheme is to support individuals who have lost the ability to work temporarily, and there is
reason to expect an amelioration of the condition, and their eventual return to the workplace
(Disability Pension, 2020). This targeted program would cost around 85,300— 170,700 euros. It
would yield savings of 2 million euros in avoided disability pensions as a result of the return to

work.

Preventive efforts must be complemented by already existing frameworks, such as the Mental
Health Toolkit, launched by the Finnish Institute of Occupational Health and MIELI Mental Health
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Finland. The toolkit aims to “change the focus of mental health support from individual-centered
solving of existing problems to comprehensive prevention of working ability problems” (Finnish
Institute of Occupational Health, 2021). It includes tools for evaluating cognitive load, facilitating
physical exercise, and addiction management. As the Finnish Institute of Occupational Health is a
key partner in the creation and dissemination of the Mental Health Toolkit, it is important to
coordinate efforts internally to optimize the results of this program. Attenders who have been
identified at risk of becoming frequent attenders due to mental health problems should be the
primary recipients of the Mental Health Toolkit. This preventive program presents many
opportunities for cost savings, which cannot be estimated at the moment. Following up with the

economic impact of the toolkit is an area of interest for future research.

Hypertension

Types of interventions that aim to improve medication adherence can generally be classified as
behavioral, social, and informational (Wall, 2021). Behavioral interventions shape, remind, and
reward desired behaviors, whereas social interventions rely on a support group (usually family) in
supporting medication adherence, while informational interventions try to educate and motivate
patients (Peacock & Krousel-Wood, 2017). Behavioral interventions in healthcare have risen in
popularity mainly due to the new findings in behavioral economics, shedding light on patient
decision-making in healthcare. Rational choice theory predicts that agents will act rationally,
making choices that are best aligned with their interests. However, abundant behavioral economics
literature has shown that agents aren’t always utility-maximizing, due to biases, noise, mental
accounting, or other factors (Hirschman et al., 1983). This is demonstrated by the low adherence to
medication therapy—around 50% to 65%, on average, for common chronic conditions such as

hypertension (Sokol et al., 2005). The ENCOURAGE trial, a randomized clinical trial tested the use
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of technology-assisted nudges (reminders) in improving medication adherence amongst patients
with cardiovascular disease. More than 60% of patients who received nudges had medication
adherence levels of 80% (Glasgow et al., 2021). Running a similar preventive program within the
OHS program would result in costs of around 186,000 euros. On the other hand, improved
medication adherence in patients with high blood pressure is related to lower CV events and
healthcare costs (Mennini et al., 2014). Based on the estimations conducted in five European
countries (Italy, Germany, France, Spain, and England), increasing adherence to anti-hypertensive
therapy by up to 70% reduces cardiovascular-related healthcare costs by 66.5 million in doctor
visits and medication costs (2014). Similarly, increasing medication adherence rates up to 70%
amongst the entire working population, not limited to those in the OHS study, suffering from
hypertension would lead to savings of 21.9 million euros in Finland in direct doctor visits and

medication costs.

Amongst all attender groups in this study, 1) musculoskeletal disorders, 2) hypertension, and 3)
mental health disorders were identified as key areas for intervention. The findings are consistent
with some of the costliest categories in disability pension expenditure: 1) mental and behavioral
disorders, 2) diseases of the musculoskeletal system and 3) diseases of the circulatory system. This
implies that the diseases driving frequent attendance are also driving disability pensions. Given that
20% of all attenders become persistent frequent attenders, and frequent attendance is related to
disability pensions, prevention of the progression of such disorders should be given special

attention in healthcare policy in Finland.

Hypertension-related behavioral interventions, targeting medication adherence as a desired
outcome, are low-cost and highly effective. This is consistent with the literature on the healthcare

net savings of medication adherence, pointing out reduced attendance as a result of adherence
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(Sokol et al., 2005). Consistent with the expenditure data for disability pensions, a large portion of
attendees had a mental health disorder diagnosis. A surprising and concerning finding is that mental
health disorders are the reason for 49% of all disability pensions (Disability Pension, 2020). The
most common problems were sleep disorders, depression, and stress. Short and engaging
interventions like brief CBT present many opportunities for ameliorating wellbeing at work and
supporting labor participation. Cost savings generally occur in the areas of improved productivity,
reduced sickness absences, earlier rates of return to work, and boost in employee morale (Cuijpers
et al., 2014-2020). Musculoskeletal disorders affect 39% of the study population. This is consistent
with literature linking musculoskeletal disorders to occupational duties, due to the latter involving

repetitive motions over extended periods (Kim et al., 2013).

Literature on preventive care pools different diseases and preventive programs together, hindering
the universality of findings. Tailored preventive programs, with an emphasis on the desired
outcomes, allow for cost-effectiveness analyses. Considering the non-universality of
results-oriented preventive care studies, this study looked at studies focused on the
cost-effectiveness of tailored preventive programs per disease category. These findings provide
meaningful insights into the potential cost savings due to investing in preventive care. The lack of
disease-specific cost data limits the specificity of cost-effectiveness studies. The visits in OHS are
also categorized per user group (nonFA, 1yFA, and pFA), rather than per type of disease, limiting
the disease-specific cost estimations. Future research should consider the use of quantifiable

outcome metrics, enabling evidence-based decision-making.

Frequent attendance presents substantial costs to OHS, private care, public care, and secondary
care. In the study years, 1yFAs cost OHS around 6.7 — 16.2 million euros in visits only. Persistent
frequent attenders (pFAs) cost OHS around 3.4-8.2 million euros in visits only. Additionally, they

present substantial costs to the public, private, and secondary care due to their frequent attendance.
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Table 15. Direct Costs of Frequent Attenders

(in millions)

OHS Secondary
Care
nonFA 49.3-1184 32.7-61.5
1yFA 6.7 - 16.2 3.3-6.2
pFA 3.4-8.2 09-1.7
(per person)
OHS Secondary
Care
nonFA 877 - 2106 581 - 1094
1yFA 2,714 - 6,564 1,337 —2,512
pFA 5,743 — 1,520 - 2,871
13,851

Private Care

11 - 26.5
0.6 -1.6
0.2-0.5

Private Care

195 - 471

243 - 648

337 - 844

Public Care

6.7

0.4

0.1

Public Care

119

162

168

1yFAs cost OHS around 2,714 — 6,564 per person. Persistent frequent attenders, on the other hand,

cost OHS around 5,743 — 13,851 per person. In comparison to the per-person costs of 877 — 2106

euros amongst non-frequent attendees, the steep costs of frequent attendance are emphasized. In

OHS alone, a 1yFA costs 209-211% more than a nonFA. A pFA costs 554-557% more than a

nonFA. Other than the direct costs associated with frequent attendance, indirect costs are

contributing to the total costs. These costs mainly pertain to societal costs due to productivity

losses. 1yFAs’ productivity losses are 409-415% higher than that for nonFAs. pFAs’ productivity

losses are 1005-1015% higher than that for nonFAs.
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Table 16. Indirect Costs of Frequent Attenders

nonFA ly_FA pFA
Total Costs 15.5 — 17.9mill 3.5 — 4mill 1.8 — 2. 1mill
Costs Per Person 275 -318 1,418 — 1,620 3,040 — 3,547

Cost Savings

At the established (Bellon et al., 2008) effects of intervention programs on frequent attendance, the
following present the cost savings due to reduced attendance. The first table refers to direct cost
savings, such as the reduction in total costs of doctors and nurse visits. The second table refers to

the cost savings due to increased productivity.

Table 17. Direct Cost Savings of Prevention

OHS Secondary Private Care  Public Care
Care
1yFA 1.8 —4.4mill 900,000 — 200,000 - 100,000
1.7mill 400,000
pFA 900,000 — 300,000 — 55,000 — 27,000
2.3mill 500,000 130,000
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Table 18. Indirect Cost Savings of Prevention

1y FA pFA

Total savings 1-1.1 mill 0.5 — 0.6 mill

We then conducted a hypothetical analysis of three different preventive alternatives for frequent
attenders. The three alternatives were 1) support for hypertension management 2) direct access to
physiotherapy for musculoskeletal disorders and 3) mental health support, based on alternatives for

the most common diagnoses.

For each intervention, there are potential cost savings for frequent attender groups.

1) Mental:

Total: 1.4-2.8 mill (1yFA), and 480,000 — 964,000 euros (pFA),

Per person: 1724 - 3449(1yFA), 1721 — 3456(pFA) euros per patient.

2) Musculoskeletal:

Total: 886,000(1yFA), and 255,000(pFA) euros.

Per person: 451(1yFA) and 456(pFA) euros per patient.

3) Hypertension:

Total: 348 (1yFA), 108(pFA) euros
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Per person: 12e/per patient

Discussion

Prospect theory was revolutionary in analyzing decision-making under risk. Expected utility theory
assumed absolute gains and losses, while prospect theory suggested the notion of reference points,
coining relative gains and losses. Additionally, prospect theory was the first to show the difference
in risk attitudes for gains and losses. In the domain of gains, people generally exhibit risk aversion,
while in the domain of losses, they exhibit risk-seeking behavior. The latter was then coined as loss
aversion. The application of prospect theory allowed for the identification of the decision-making

process of individuals in preventive care. The analysis identified that individuals will prefer certain

72



gains rather than gamble for larger gains. Paradoxically, they will gamble with larger losses to avoid
a certain loss. As such, the disutility associated with preventive care screenings, such as a
colonoscopy, often deters individuals from seeking early screenings. This suggests that
policymakers should consider loss aversion when designing public health interventions, designing

policies that target expected disutility.

To increase preventive care screenings, public health policy should reduce the expected disutility
associated with them. This study suggested two unique ways in which public health interventions
may do so, namely by manipulating reference points and removing common barriers. The extensive
literature review suggested that reference points play a role in determining the perception and
magnitude of gains and losses. Individuals do not view gains and losses as absolute, but relative to a
reference point. Individuals consume typical public health campaigns from a neutral reference
point. By designing choice architecture that shifts the reference point to the left, as already being at
a loss, individuals’ expected disutility lowers. Furthermore, the intervention reduces common

barriers to preventive care uptake by reducing information asymmetries and opportunity costs.

The survey results illustrated the underutilization of preventive care screenings. Around 91% of the
respondents had not had any cancer screenings in the past 12 months. The most common reasons
for not having had a screening in the past 12 months were not having had any symptoms (65.7%),
never having a doctor suggest it (55%), and not crossing one’s mind (44.3%). The results were
consistent with the expected disutility hypothesis. The participants exhibited a mean willingness to
pay €28.4 for a local health center program offering annual cancer screenings. Furthermore, the
logistic regression analysis conducted revealed that identifying as a minority (9.3), identifying as
male (8.3), studying and working at the same time (7.5), working full-time (6.4), and being loss
averse (5.8) were the five (5) factors that increased the likelihood of not having had a screening in

the past twelve (12) months the most. While work status, indicating opportunity loss, and loss

73



aversion, indicating overweighting expected disutility were discussed thoroughly in this thesis,
identifying as male and as a minority were new findings. It is worth exploring this relationship
further, as several studies have already suggested that males and minorities screen less (White et al.,

2018), (May et al., 2015).

Preventive care was said to have immense implications in improving prognosis in cancer patients
and also reducing overall healthcare costs. To illustrate the cost savings potential of preventive care,
this study looked at the Occupational Health Services (OHS) in Finland. Frequent attendance in
occupational health services has been linked to high-intensity resource use, contributing to
ever-growing healthcare costs. The most common health problems consist of musculoskeletal
disorders, mental and behavioral disorders, and hypertension. Tailored preventive programs to
tackle each disease group separately are needed. This study looked at the potential cost savings of
implementing tailored preventive programs to tackle the most common health problems in OHS.
The results indicated that using physical therapy to prevent and treat musculoskeletal disorders
presents potential savings of 10.5 million euros. Using brief cognitive behavioral therapy to prevent
and treat mental and behavioral disorders presents potential savings of 2 million euros in disability
pensions and a return on investment of 4:1 in improved health and productivity. In monetary value,
the returns amount to an average of 3.9 million euros. In tackling hypertension, behavioral
interventions aimed at increasing medication adherence present potential savings of 21.9 million
euros, at large.

This study analyzed the demand-side health behaviors through theoretical application of prospect
theory to health behavior and a survey (n=158) investigating the uptake of cancer screenings. It then
analyzed the supply-side implications of increasing uptake of preventive care services through a
case study of the costs of frequent attenders and the potential cost savings of early prevention in
Occupational Health Services (OHS). The holistic understanding of the role and consumption of

preventive care provides the groundwork for health policy to move towards preventive models,
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increasing quality of life and length of stay in the labor force while decreasing costs for chronic

diseases and human suffering.

The study had several potential limitations. While there is an abundant body of research
investigating preventive care, there is limited research applying prospect theory to health decision
making. Specifically, there is a serious lack of research drafting policy proposal based on this
theoretical framework. As such, this study is one (1) of only two (2) (Schwartz et al., 2008) known
studies suggesting the manipulation of reference points in decreasing expected disutility of
preventive screenings. Additionally, it is the only known study demonstrating what the reference
point manipulation looks like in practice. The lack of literature on this presents a challenge for

comparison of models, assumptions, and results.

Around 58% of the participants in the “Preventive Behavior” survey were between 18-24 years old.
The young age may be partly responsible for 91.1% of the respondents not having had a screening
in the past twelve (12) months. It is worth noting that the survey largely looks at self-reported data,
which is affected by bias and heuristics. Additionally, around 50% of the respondents were from the
Republic of Kosovo, an upper-middle-income country (World Bank, 2020), with an underdeveloped
health infrastructure, such as the absence of public health insurance (Thelwell, 2020). The country
of residence of the respondents may also be partly responsible for the low rates of cancer
screenings. The survey addressed an international audience, but received more responses from
Kosovo. Due to language barriers, the survey conducted in English didn’t manage to attract as many
respondents from Finland. Similarly, due to the language, the survey didn’t reach as many
participants of 35+ age from Kosovo either. The survey was not conducted in Albanian due to

difficulties in replication and results merging. It is of interest to replicate the survey in Finland (in
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Finnish) and in Kosovo (in Albanian) to compare screening rates between countries with and

without public health insurance. This may be investigated at a later stage.

The cost savings estimates may be conservative and underestimate the full cost savings of
prevention. This is due to the focus on only the frequent attenders (FAs) who were part of the OHS
case study, rather than the entire OHS population. There is reason to suspect that the cost savings,

when generalized at a larger population, present a larger figure.

Conclusion

This thesis proposed a prospect theory application to preventive care, thereby proposing that people
will generally underutilize preventive care screenings due to loss aversion. In the domain of gains,
people were said to prefer [smaller] certain gains over [bigger| probable gains. In the domain of
losses, people are privy to [bigger] uncertain losses over [smaller] certain losses. Therefore, people
are risk-averse for gains and risk-seeking for losses. The expected disutility of preventive care
screenings disincentivizes people from seeking preventive care screenings. Certain gains, namely

the avoidance of this expected disutility, are preferred over probable larger gains, namely potential
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benefits associated with screenings. Uncertain and larger losses, namely the foregone benefits of

screenings, are preferred over certain losses, namely the expected disutility.

Prospect theory does not assume absolute gains or losses, but rather looks at them as relative from a
reference point. To increase preventive screenings, this thesis proposed that public health
interventions target the reference point. Individuals uptake typical public health campaigns from a
neutral reference point. However, by manipulating the reference point, the neutrality of
decision-makers is challenged. Shifting the reference point leftwards decreases the expected
disutility associated with preventive screenings. In collaboration with Nudge Theory, individuals
can be nudged towards preventive screenings uptake. Nudge theory states that individuals can be
“nudged” towards a certain choice by affecting the choice architecture they are exposed to. A public
health intervention sending nudges to individuals to get cancer screenings reduces the expected
disutility of the screenings by eliminating some of the most common barriers to seeking them.

Namely, it reduces costly information-seeking behavior and the opportunity cost of time and money.

Prospect theory holds immense potential in understanding health care decision-making. By
understanding loss aversion, policymakers can create public health interventions that achieve their
intended outcomes. Rather than simply offering cancer screenings, public health programs should
ensure that they understand the decision-making process behind their utilization. Risk-averse
behavior in the domain of gains suggests that the convenience of the status quo may be preferred
over the potential long-term benefits of preventive screenings. Risk-seeking behavior in the domain
of losses suggests that people may risk losing the long-term benefits of preventive screenings to
avoid the certainty of the expected disutility associated with screenings. Therefore, public health
interventions that lower expected disutility associated with screenings will achieve higher
preventive screening rates. The survey conducted showed a mean willingness to pay €28.4 for a

local health center program offering annual cancer screenings.
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This study was a unique approach to analyzing the economics of preventive care due to its micro
and macro-level analysis. On a micro-scale, it analyzed the decision-making process of individuals
in preventive care uptake. Based on the findings, it then proposed a public health intervention to
increase cancer screenings. On a macro scale, it analyzed the preventive care cost savings potential
on a health care system as a whole, taking Occupational Health Services (OHS) as a case study. As
healthcare costs and the burden of chronic diseases increase, policy needs to reset the front line of
defense at prevention. Policies trying to increase uptake of preventive care need to target loss
aversion and common barriers by designing policies that reduce the expected disutility of

preventive procedures.
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Appendix

Appendix A. Survey Results

In which country do you (mostly) reside? |D Copy

140 responses

&0
63 (45%)
G0
40
@ 10 (7 1%) o 51(3.6%)
e , 0y, ‘ Nik . . oL .
3 @2 erasd @O0 oo roread@ 1%y P o reroreza o rororeza tea morst P oron
1]
Austria Italy Kozovo Spain USA Vietnam
Finland Kosova MNorth Macedonia Turkey United States
How old are you? |D Copy

157 responses

@ Under 18

® 13-24 years old
O 25-34 years old
® 35-44 years old
@ 45-54 years old
® 55-64 years old
@ 65+ years old
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How do you describe yourself?

157 responses

@ Female

@ Male

@ Mon-binary

@ Frefer to self-describe
@ Prefer not to say

Do you identify with a minority group in your country of residence? (groups that are
distinct groups based on culture, ethnicity, race, sexual orientation, gender identity, or
ability that coexist with a dominant group)

155 responses

@ Yes
@& No
@ Mot sure

|

|D Copy

@ Too based to answer this question

|D Copy
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What best describes your employment status over the last 3 months? |D Copy

157 responses

What is your current marital status?

156 responses

& Working full-time

@ Working part-time

@ Unemployed and looking for work

@ Unemployed and not looking for work
@ A homemaker or stay-at-home parent
@ Student

@ Student and working

@ Retired

@ Cther

|D Copy

@ Married

@ Living with a partner
® Widowed

@ Divorced/Separated
@ Mever been married
@ Prefer not to say
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Have you ever been diagnosed with cancer? |D Copy

156 responses

® ves
@® Mo
& Prefer not to say

Has anyone in your close family ever been diagnosed with cancer? (parents, siblings, |D Copy
children)

156 responses

® ves

@® Mo

& Mot sure

@ Prefer not to say

Have you had screening for any type of cancer in the past 12 months? |D Copy

157 responses

® Yes
® Mo
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Which cancer(s) did you screen for? |D Copy

14 responses

Breast cancer screening

Cervical cancer screening G (42.9%)
Frostate cancer screening SKin cancer screening
Colorectal cancer screening Count:3
Skin cancer screening 5 (35.7%)
Lung cancer screening 1(7.1%)
Ovarian cancer 1(7.1%)
Tiroide 1(7.1%)
0 1 2 3 4 5 i
What reason(s) led you to seeking the screening? |D Copy

14 responses

@ Doctor referral

@ Public health campaign
@ Friends or family

@ Workplace policy

@ Part of routine check
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What barriers do you see in staying updated with cancer screenings? (select all that

apply to you)

12 responses

Fear that procedure is painful|—0 (0%)
Fear of of receiving bad news
Uncertainty about being at risk...
Mot having the time (family, wor__.
Lack of information about wher. ..
Lack of information about insur. ..
Uncertainty about how much it...
Lack of doctor referrals for scre_ . 2 (16.7%)
Mot having any sympioms
It doesn't really cross one's mind
Belief that screenings don't sto. .. 0 (0%)

0 1 2

3 (25%)

3 (25%)

3 (25%)

4(33.3%)

4(33.3%)

4(33.3%)

4(33.3%)

||_:| Copy

5 (41.7%)
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If no, then why?

If no, then why? (select all that apply to you) |D Copy

140 responses

I'm afraid the procedureis p...
I'mn afraid of receiving bad n...

B (4.2%)
13 (8.2%)

I don''t know if I'min a risk gr... 35 (25%)
| don't have the time (family, ... 25 (17.9%)

| don't know where to get it 25 (18.6%)
| don't konow if ny iInsurance... 22 (15.796)

| don't know how much it will...
My doctor has never sugges...
| don't hawe any symptoms

21 (15%)

B2 (55.73%)
It doesn't really cross my mind 82 (44.3%)
Screenings don't stop cancer, 3 (2.1%)
Im not afraidi—1 (0.7%)
| know | should at some poin... iI—1{0.7%]}
I am planning on starting secr.... 1 (0.7%)
I'm not in a risk group and |... 1 (0.7%)
Ewery 5 years for colonfi—1 (0.7%)
[i] 20 40 60 20 100

Do you plan to get screened for any type of cancer in the next 12 months? |_|:| Copy

137 responses

P ==
@ Mo
@ Maybe




Does your local health center offer cancer screenings? @ Copy

157 responses

[
@ Mo
@ | don't know

How much are you willing to pay monthly to contribute to a programme that offers consistent
screenings for the most common cancers at your local health center?

113 responses

10 euro

20

10€

10

10 euros
50

100
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Risk Attitudes

Consider the following scenario as one where you will actually get the returns of your ID Copy
choice. Which one do you prefer?

137 responses

@ 100% chance of winning 33000

@ 20°% chance of winning 34000 and 207%
chance of winning nothing.

Consider the following scenario as one where you will actually pay based on your ID Copy
choice. Which one do you prefer?

136 responses

@ 100% chance of losing $3000

@ 20°% chance of losing 34000 and 20%
chance of losing nothing.
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