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Purpose: People’s risk preferences may differ depending on the domain in which someone is taking the risk, influencing their demand
for innovative medical treatment with uncertain future benefits. This study aims to examine how monetary risk preferences are
associated with health risk preferences for a hypothetical lung cancer preventative treatment (one that reduces the chance of getting
lung cancer) and the demand for other preventative treatments or measures.

Methods: A total of 803 individuals aged 50-80 years at high risk of lung cancer completed a hypothetical investment exercise to measure
monetary risk preference, as well as a discrete-choice experiment to measure health risk preference for lung cancer preventative treatment.
They also answered questions about other preventative treatments or measures and screening tests they have taken.

Results: On average, respondents were willing to invest $67.40 (SD= $31.20) out of $100 in the hypothetical investment exercise.
Given the presented levels of benefits and side effects of hypothetical treatment, 50.2% of the participants favored lung cancer
preventative treatment, 29.2% were undecided, while 20.7% disliked it. Compared to those not willing to invest any amount, those
willing to invest higher amounts were less likely to fall into the no-treatment group (OR=0.171 (p<0.001) to 0.335 (p=0.049),
depending on the investment amount category). Additionally, individuals who expressed greater willingness to invest were also more
likely to have previously received other forms of preventative healthcare (OR=1.008, p=0.025).

Conclusion: Monetary risk preference is related with risk preferences in health and can predict demand for preventative treatments or

measures.

Plain Language Summary:

® Monetary risk preference measures one’s tendency to make a risky investment
® Monetary risk preference is associated with preference for a hypothetical preventative therapy for lung cancer
® More monetary risk averse, less willing to try an innovative treatment and receive other preventative healthcare.

Keywords: risk aversion, risk perception, latent-class analysis, novel treatment

Introduction

Risk preference is important in shaping people’s behavior and decision-making.! People’s willingness to accept risk can
vary depending on the specific context or domain of the risk. In the financial domain, for example, it can refer to the
tendency to engage in activities with greater variability in returns, such as investing in stocks or participating in lotteries.”

In the health domain, it may reflect a person’s willingness to undergo medical treatments with uncertain outcomes or to
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accept potential adverse events for the chance of clinical benefit. Understanding these health-related preferences is
important when considering new treatments with limited evidence or preventative interventions where the risk of actually
developing the condition is uncertain.

When an individual makes a health investment decision to follow a novel preventative treatment plan, they balance
the expected benefits (including uncertainties in both the probability of developing the disease and the effectiveness of
the treatment) against the potential risks of the treatment (which involve uncertainty of experiencing adverse events). As
a result, the demand for preventative treatment depends on an individual’s risk preference and the uncertainties of both
the treatment’s effectiveness and the probability of developing a disease. Using theoretical models, Picone et al proved
that when a treatment is 100% effective, individuals’ demand for medical screening is positively correlated with their
relative risk aversion.” However, when a treatment is less effective, demand for the preventative screening test decreases
as individuals’ relative risk aversion increases (ie, those who are more risk averse are less likely to use preventative
screening tests). In a recent paper, Augeraud-Véron and Leandri also discuss the ambiguous effect of risk aversion on
self-protection in facing uncertainty in the risk of disease and the conditions when risk aversion lowers self-protection
and vice-versa.* Therefore, the relationship between risk preference and demand for a novel preventative treatment is
complex and remains an empirical question.

Although risk preference can be domain specific, research suggests that a general risk trait, alongside domain-specific
attributes, may explain variance in risk preference across populations.” General risk trait is defined as a latent, individual-
level characteristic reflecting an individual’s overall propensity to engage in or avoid risk across contexts. This trait is
assumed to be relatively stable over time and to influence decision-making in multiple domains, independent of domain-
specific risk preferences.” Risk perception, which is defined as an individual’s understanding of the risks and benefits
associated with alternative courses of action,’ may not accurately reflect the true risk of an event and may differ across
individuals and domains depending on one’s experience in any given domain. Attitude towards perceived risk reflects the
degree of an individual’s inherent preferences for risk given the risk level that one perceives. After accounting for
differences in domain-specific risk perception, attitudes towards perceived risk appear consistent across domains’ and
may reflect an individual’s stable personality trait.

This paper aims to study if and how the demand for a novel preventative treatment is related to risk preference, or
more specifically, monetary risk preference (ie, individual’s risk attitude specifically in monetary domain). We measure
monetary risk preference by the amount an individual chose to invest in a hypothetical investment experiment and use it
to proxy for general risk trait, since it represents the form of risk most familiar to individuals. We measure the demand
for preventative treatment by asking if an individual would follow a novel plan that may reduce the likelihood of getting
lung cancer in a Discrete Choice Experiment (DCE). The DCE method has been applied widely to elicit individuals’
preferences for medical treatment,®” preventative care in a health regime,'®'2 13,14
by Soekhai et al'
among pairs of hypothetical preventative treatment profiles that can reduce the potential risk of developing lung cancer at

and public health policy. ™ “(see the paper

for a review). In our DCE, individuals with a high risk of developing lung cancer were asked to choose

the cost of upfront risks of adverse events, or to opt out of care and receive no preventative treatment. We also test if the
monetary risk preference can explain the variation in respondents’ previous preventative measures they have received for
other health problems. More specifically, we test the following two hypotheses:

Hypothesis 1. If an individual is more risk averse in monetary decision making, one is less likely to choose the
hypothetical preventative treatment for lung cancer in the DCE.

Hypothesis 2. If an individual is more risk averse in monetary decision making, one is less likely to have received other
preventative treatment in real life.

Our study contributes to the literature studying the relationship between risk preference and preference for health care
and treatment. The topic has received limited attention in the literature,'® with a few exceptions that examine how risk
preference is correlated with screening tests.”!” Studies suggest that more risk averse women are less likely to screen for
breast cancer regularly'’ and that less risk averse individuals are more likely to undergo testing.® Lottery experiments
have assessed how risk preferences correlate across health and financial domains."®'* However, these lottery experiments
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involved dichotomous decisions between treatments characterized by only two possible outcomes (good vs bad health),
each with different probability of good health days. This oversimplifies the complex tradeoffs patients face in real-life
treatment options, which often involve a range of benefits and adverse events in different forms, and are better assessed
using a DCE which can provide information about the heterogeneity of preference along a spectrum—for example, from
definitely preferring treatment, to hesitancy, to definitely preferring no treatment. More broadly, this study may also help
explain factors behind vaccine hesitancy, particularly toward the novel mRNA COVID-19 vaccines, for which global

22,23

vaccine hesitancy rates are estimated at around 20-25%,%%! largely driven by concerns related to their novelty and

potentially affected by general risk tolerance.

Methods

Measurement of Monetary Risk Preference

Broadly speaking, risk preferences can be elicited using two types of methods:** (1) self-reported questionnaire
measures, such as single-item measures®> and domain-specific measures;’ and (2) incentivized experiments, mainly in
the financial domain. Examples of incentivized experiments include lottery tasks, in which respondents decide between

2627 and investment tasks.** We adopt

a set of lottery binary choices that can elicit both risk and time preferences,
a hypothetical investment task as in Gneezy and Potters (1997)** to assess monetary risk preference. In this task,
respondents were asked how much they would be willing to invest if given $100, assuming a 50% chance to earn 2.5
times the investment and a 50% chance to lose the entire investment. The probabilities and return rates in the experiment
design are chosen so that the expected payoff from investment is higher than the payoff from zero investment. Time
preference is not considered. Risk preference is measured directly by the invested amount as indicated by the respondent
using a simple slider bar from $0 to $100. The smaller the investment amount one chooses, the more risk averse that
person is.Moving away from 0 increases the gap in payoffs between win and loss, representing less risk aversion as it
approaches 100 (Figure 1). The potential gain from investment and remaining money not invested were presented as the

respondent moved the slider.

Measurement of Risk Preference in the Health Domain and Risk Perceptions

We elicit risk preference in the health domain using a DCE design with statistical properties including D-efficiency,
attribute level balance, and orthogonality in SAS v9.4.%® Respondents were asked to make a binary choice among each of 8
pairs of hypothetical preventative treatment profiles that can reduce the potential risk of developing lung cancer at the cost
of upfront risks of adverse events, or to opt out of care and receive no preventative treatment. The hypothetical treatments
are defined by 4 attributes—the relative risk reduction of lung cancer, the risk of injection-site reaction, the risk of nonfatal
serious infection, and the risk of death from serious infection — with varying levels (Table 1). These 4 attributes were chosen
after conducting qualitative interviews with 23 participants of high risk of lung cancer, reviewing clinical trial reports, and
evaluating stakeholders’ opinions. As part of the survey, respondents were randomly assigned to 1 of 3 assumed baseline
risks of developing lung cancer: 6%, 10%, or 16% over 3 years, in order to explore impact of different levels of baseline

Please move each slider to indicate what proportion of the total you would allocate to each option

$197.5 if win
$65

| | | |
$0 $20 $40 $60 $80 $100
$35 if lose

Figure | Interface of the Investment Experiment.

Notes: Figure | illustrates the interface a survey participant sees when answering the question how much they would like to invest in the investment experiment. In the
online survey, respondents made investment choice by moving a cursor along a bar ranging from $0 to $100. For any investment amount chosen, the payment in each
scenario (win vs lose) is shown at the top and the bottom of the cursor separately. The payment if winning equals to 100-x+2.5x, and the payment if losing equals to 100 —x,
where x is the investment amount where the cursor is placed on the bar. For example, the above figure shows if a respondent chose $65, s/he would get $197.5 in the
scenario of winning, and $35 in the scenario of loss.
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Table | Attributes and Levels for the Discrete-Choice Experiment Survey

Attribute Possible Levels

Relative risk reduction of lung cancer for 3 years® | 60%

50%

30%

10%

Severity of injection site reaction None

Mild: tenderness and redness at the injection site
Moderate: pain and swelling at the injection site
Risk of nonfatal serious infection over 3 years 3%

9%

15%

Risk of death from serious infection over 3 years | 0.3%

0.9%

1.5%

Notes: *In the online survey, the relative risk reduction of lung cancer for 3 years was presented in the form of an absolute
level of risk of developing lung cancer over 3 years of treatment specific to | of the 3 baseline risk levels of lung cancer (6%,
10%, 16%) that was randomly presented to the individuals. For example, for baseline risk at 10%, the corresponding levels
of risk of lung cancer over 3 years presented to the respondents were: 4%, 5%, 7%, and 9%, respectively.

risks for whom interception treatments might be developed according to expert opinion. Additional information on the DCE
development and cognitive pre-testing can be found in a previously published manuscript.*’

We also ask respondents about preventative measures they have received for other health problems, including
screening tests for early detection of cancer (eg, mammograms to screen for breast cancer in females; prostate-specific
antigen tests to screen for prostate cancer in males; colonoscopies or other colon screening tests), preventative treatments
(eg, flu shots, the COVID-19 vaccine), or other measures to avoid contracting disease. In contrast to the hypothetical
preventative treatment for lung cancer, these are the observed health behaviors that one has or has not undertaken.

Respondents also reported their perceived average risk of getting lung cancer caused by smoking, individual risk of
getting lung cancer, and concerns about side effects of treatment. Perception of general harm caused by smoking is
measured by asking how much a respondent agrees with the statement that smoking causes lung cancer, using a 5-point
Likert scale (range:1 = strongly disagree, 5 = strongly agree). Perception of the individual’s risk of getting lung cancer is
measured in 2 ways: an absolute risk of getting lung cancer, and a relative risk of getting lung cancer compared with the
average smoker in the US. For the absolute risk, respondents were randomly assigned at the beginning of the survey to 1 of 3
baseline risks of developing lung cancer: 6%, 10%, or 16%. For the relative risk, respondents were asked to select 1 out of 4
categories: 1 = lower than average, 2 = same as the average, 3 = higher than the average, 4 = not sure. Concerns about each
of'side effects of the preventative treatment in the DCE (injection-site reaction, severe infection that leads to hospitalization,
and risk of death) were measured using a 5-point Likert scale (range: 1 = not concerned at all, 5 = extremely concerned).

Table A.1 in Appendix A includes a summary of the definitions of all the above measures of monetary risk

preference, risk preference in the health domain, and the perceived risks in the context, as well as the measurements
used in this paper.

Statistical Methods

We conduct 2 analyses in this study. One is a latent-class model analysis on DCE data to explore heterogeneity on
preventative treatment for lung cancer.”® The other is a series of logit analyses to explore whether monetary risk preference
was associated with taking other preventative measures. All statistical analyses were conducted using Stata/MP version 17.

Latent-Class Model of DCE

To facilitate analysis, we first effect-code levels for all attributes in the DCE, with the mean of all the levels for each
attribute normalized to be 0.*' We also include a treatment alternative specific constant (ASC), with 1 indicating
a treatment option is chosen and 0 for status-quo. The dependent variable is the binary choice made within each pair
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of profiles: 1 if yes to choose the treatment, O otherwise. The utility function of each alternative is modelled as an
additive sum of utility from each attribute. The model clustered respondents into classes representing different preference
profiles that reflect common or shared preferences and tested if respondent characteristics including monetary risk
preference was predictive of class association. We conducted simulated maximum likelihood estimation (Appendix A2).

Logit Analysis of the Association Between Other Preventative Care and Risk Preferences in the Financial Domain
Besides preferences for the hypothetical preventative treatment, we explore whether monetary risk preference can predict
if a respondent has received other screening tests or preventative healthcare measures. We conduct logit analysis on each
of these screening tests and preventative care measures, and a binary indicator if the respondent has ever received any in
each category (ie, screening tests, preventative care, measures to avoid Covid-19). We include two sets of predictors. The
first set includes individual monetary risk preference, and the demographic and socioeconomic characteristics. To test
whether the association between preventative health measures and the individual’s monetary risk preference is robust
after controlling for other health-related variables, we estimate a second model that includes other health-related
variables (eg, personal history of other cancers or chronic obstructive pulmonary disease (COPD); health insurance;
chronic health problems other than risk factors for lung cancer).

The study protocol was reviewed by the RTI International institutional review board and deemed exempt from full
review. All survey respondents provided informed consent electronically.

Results
Data

A sample recruited from an online panel consisted of 803 individuals in the US considered at high risk of developing lung
cancer and eligible for screening according to the US Preventive Services Task Force due to their age (50 to 80 years) and
smoking status (20 pack-year smoking history and currently smoke or have quit within the past 15 years as high risk group
for lung cancer, where a pack-year is the equivalent of smoking 1 pack per day for 1 year).>? All data were self-reported and
stratified by respondents’ race and ethnicity, smoking status, and presence of other risk factors for lung cancer. Recruitment
took place between July and September 2022. Originally a total of 838 individuals met the eligibility criteria and provided
consent. Of those, 35 participants were excluded from the analysis, among whom 6 completed the survey in under
6 minutes, and 29 showed no response variability on the DCE question (consistently selecting either treatment A or
treatment B). Respondents were current smokers (492 [61.3%]) or former smokers who quit smoking within the past
15 years (311 [38.7%]); to be eligible for the study, respondents had to have at least a 20-pack-year smoking history but no
history of lung cancer. Among the 492 current smokers, 357 (72.6%) had tried to quit smoking at some point. The average
pack-year count of the sample is 41.8 (standard deviation [SD], 22.7). The sample is racially and ethnically diverse, with
half of the participants identifying as White, and the distribution among non-White participants closely mirroring that of
smoking adults in the US.**-** The sample has a mean age of 63 years (SD, 7.5), with 62% female. Basic data on
respondents are described in Table 2. Additional statistics are provided in Table Bl in Appendix B.

In terms of monetary risk preference, more than one-quarter of respondents chose to invest $100, which categorizes
them as risk neutral/risk seeking. Given that investment amounts follow a trimodal distribution, with modes at $0, $50,
and $100, and remaining values evenly distributed between these points (Figure 2), we categorize the sample into 5
groups with different monetary risk preferences: $0, $1 to $45, $46 to $55, $56 to $99, and $100. On average,
respondents were willing to invest $67.40 (SD, $31.20).

In terms of health risk perception, 84% of respondents agreed or strongly agreed that smoking causes lung cancer.
Just over half (54%) thought they had the same risk of developing lung cancer as the average smoker in the US, while
approximately 22% thought their risk was lower, and 13% thought their risk was higher.

Latent-Class Analysis of Preference for Preventative Treatment

Latent Classes and Preference Heterogeneity

Latent-class analysis of the DCE data grouped respondents into three classes based on preferences for attributes of
a hypothetical preventative treatment, as determined by the Bayesian information criterion (BIC).*> According to the
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Table 2 Summary Statistics

Variable All Respondents
(N =803)

Race/ethnicity,® n (%)

African American or Black 138 (17.2%)
Alaska Native, American Indian, or Native American 55 (6.8%)
Asian or Native Hawaiian or other Pacific Islander 44 (5.5%)
Hispanic, Latin American, or Latinx 104 (13.0%)
White, Middle Eastern or North African, or a race or ethnicity not listed 462 (57.5%)

Smoking status, n (%)

Former 311 (38.7%)

Current and had ever tried quitting 357 (44.5%)

Current and had never tried quitting 135 (16.8%)
Has at least | other risk factors for lung cancer,® n (%) 450 (56.0%)
Age, mean (SD) 63.0 (7.5)
Female, n (%) 495 (61.6%)

Education, n (%)

High school or below 225 (28.0%)
Some college/technical school/associate’s degree 376 (46.8%)
4-year college degree or higher 202 (25.2%)
Pack-years, mean (SD) 41.8 (22.7)
The amount from a given $100 that one was willing to invest with equal 67.4 (31.2)

chances of it being worth 2.5 times the initial investment or 0, Mean (SD)

Other screening tests taken, n (%)

Mammogram to check for breast cancer® 432 (53.8%)
Pap smear to test for cervical cancer® 418 (52.1%)
PSA test to test for prostate cancer® 154 (19.2%)
Colonoscopy or other colon screening test to check for colon cancer 530 (66.0%)
Exam to check for skin cancer or precancerous moles 235 (29.3%)
None of the above 90 (11.2%)

Other preventative treatments taken, n (%)

Flu shot 569 (70.9%)
Shingles vaccine 270 (33.6%)
Medicine to reduce the risk of cancer taken before cancer develops 18 (2.2%)
Surgery to remove the ovaries or breasts (prophylactic mastectomy or oophorectomy) 53 (6.6%)

to prevent cancer from developing)©

Medicine to reduce risk of heart problems, high blood pressure, or high cholesterol 492 (61.3%)
None of the treatments listed above 125 (15.6%)
(Continued)
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Table 2 (Continued).

Variable All Respondents
(N = 803)

Precautionary measures taken to protect self and family from getting COVID-19

Taking vaccine 600 (74.7%)
Always wearing masks indoors when outside of home 428 (53.3%)
Minimizing socializing in person 515 (64.1%)
Washing hands as often as possible 604 (75.2%)
Disinfecting contacting surfaces as often as possible 470 (58.5%)
Have not taken any of the measures listed above 53 (6.6%)

Notes: COVID-19 = coronavirus disease 2019; PSA = prostate-specific antigen; SD = standard deviation. *Race and ethnicity were
self-reported. Respondents could select all categories of race or ethnicity that applied to them. For those who selected more than
one category, they were assigned to the minority group with the lowest count. The racial/ethnic composition of non-White
participants (40.5% African American, 16.1% American Indian/Alaska Native, 12.9% Asian or Native Hawaiian/Other Pacific
Islander, and 30.5% Hispanic/Latino/Latinx) closely mirrors the distribution of smokers within non-White populations, as estimated
from adult smoking prevalence by race/ethnicity and population totals by race/ethnicity and age group (48.2%, 12.3%, 11.0%, and
28.4%, respectively). "Risk factors included family lung cancer history, personal cancer history (other than lung cancer), and chronic
obstructive pulmonary disease. “This response option was only shown to those who did not self-identify as female (n = 495). “This
response option was only shown to those who did not self-identify as male (n = 308).

preference weights and relative importance of each attribute by class (Figure A.la and Figure A.1b in Appendix B, and

Appendix A3 for interpretation), these three classes can be identified as follows: Class 1 (“pro-treatment,” 50.2% of the
sample) values treatment effectiveness most, being highly sensitive to risk reduction and willing to accept higher risks of
adverse events for greater efficacy. Class 2 (“treatment-hesitant,” 29.2% of the sample) signals mild reluctance unless the
benefit-risk profile is compelling; this group equally values treatment effectiveness and the risk of death from serious infection

200 -

150 -

-

o

o
1

Frequency

50 -

0- ._.LL.L.LJL.L.LI.I.L.A.J

0 25 50 75 100
Investment Amount ($)

Figure 2 Distribution of the Investment Amount.
Notes: This figure illustrates the distribution of the investment amount out of a given $100 that the survey respondents chose in the investment experiment.
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over three years. Class 3 (“no-treatment,” 20.7% of the sample) generally rejects the treatment, limiting insights into their
benefit-risk tradeoffs or attribute priorities.

Class Membership Prediction

The results of the class membership prediction are presented in Figure 3 and Table B.2. Class 1 serves as the reference
category, and the coefficients on the other classes are presented relative to the coefficients on Class 1. Covariates with
positive coefficients are associated with increased likelihood of being in the class relative to Class 1. For example, older
people would be more likely to be in Class 3 relative to Class 1 as age has a positive and significant effect.

Results indicate that perceived risks play a limited role in predicting the demand for preventative treatment. People
with different perceived risks of getting lung cancer relative to the average smoker in the US (smaller, same, or larger) do
not have different probabilities of preference class membership. Individuals who were randomly assigned to a 10% or
16% baseline risk of getting lung cancer without preventative treatment do not significantly differ in class membership
prediction from those assigned a baseline risk of 6%. In addition, the belief that smoking causes lung cancer is not
significantly associated with class membership at the 5% level. On the other hand, respondents who had greater concern
about the side effects of the preventative treatment are more likely to be in Class 3 (the no-treatment class). In summary,
risk perception of the likelihood of getting lung cancer does not predict the preference class membership for preventative
care, while perceived risks of adverse events from the treatment are associated with individuals’ preferences.

Second, monetary risk preference is strongly significantly correlated with class membership, even after controlling for
risk perception and other demographic and socioeconomic characteristics. Compared with those who are extremely risk
averse ($0 investment), those who are less risk averse ($1-45, $46-55, or $56-99 investment groups) and those who are
risk neutral or risk seeking ($100 investment) are less likely to be in Class 3 relative to Class 1, with coefficients on Class
3 membership prediction ranging from —1.093 (SD, 0.557) to —1.766 (SD, 0.532). In other words, compared to those who
are not willing to invest any amount, the odds ratio of being in Class 3 for those who are willing to invest any positive
amount are all significant and less than 1 (0.171-0.335, depending on the investment category). Moreover, the gradient of
the monetary risk preference on the likelihood of being in Class 3 in general increases with the investment amount
(ie, the coefficients on the higher investment amount category are generally larger). Those who are willing to invest $100

Class 2 (tradeoff) Class 3 (no treatment)

Age
Self-identified as only White - o —
Number of correct answers for comprehension questions - -~ -1
Subjective evaluation of numeracy -
Has personal risk factors for lung cancer - —— -+
Unemployed - o f——
Total concern scores of 3 side effects (0-15)
Invest $1-$45 T T
Invest $46-$55 ——t —

Invest $56-$99 (i —_—

Invest $100

Figure 3 3-Class Latent-Class Model Membership Prediction Coefficients.

Notes: This figure plots the coefficients that significantly predict at least one class membership (except the constant term) in the 3-class latent class analysis model. Class |
(pro-treatment class) is used as the reference. Each coefficient represents the change in the probability of being in Class 2 (or Class 3) relative to Class | in association with |
unit change in the independent variable. Dots represent the means of the coefficients and bars represent the confidence intervals at 95% significance level. Negative
coefficients indicate that individuals with that characteristics were less likely to be assigned to the Class relative to Class |. The complete results are presented in Table B.2
of Appendix B.
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are also less likely to be in Class 2 relative to Class 1. In other words, compared with those who are risk averse, those
who are risk neutral/risk seeking in the financial domain are more likely to be in the pro-treatment class, while those who
are extremely risk averse are more likely to be in the no-treatment class.

Monetary Risk Preference and Other Healthcare Measures
Figure 4 and Table B.3 in Appendix B present the odds ratios from a series of logit models exploring how engaging in

different types of preventative healthcare activities correlates with the continuous investment amount. For each depen-
dent outcome variable, we control for demographic characteristics (specification 1) as well as other health status
(specification 2).

Results from the two specifications are similar. Those who are willing to invest more are more likely to have received
other preventative care measures (OR, 1.008) and have taken measures to avoid getting COVID-19 (OR, 1.012). This
means that each additional 10 dollars contributed is associated with a 1.05% higher probability of receiving other
preventative care measures from the sample mean, and 0.73% of taking measures to avoid COVID-19. We also find that
individuals with a higher investment amount are more likely to get COVID-19 vaccines (OR, 1.006, 1.13% higher in
absolute probability per 10 dollars) and also more likely to take medicine to reduce risk of heart problems, high blood
pressure, or high cholesterol (OR, 1.005, 1.18% higher in absolute probability per 10 dollars). These data support the idea
that monetary risk preference is associated with risk preference in the health domain, not only for the hypothetical novel

preventative treatment but also in decisions about the COVID-19 vaccine or other existing preventative treatments.

Specification 1 Specification 2

(%)
8 1. Mammogram to check for breast cancer /|  —*— T
=
o -
c 2. Pap smear to test for cervical cancer - ~t*— S
|5
o 3. PSAtest to test for prostate cancer |  -t++— -t
3
= 4. Colonoscopy or other colon screening test | -1 -
=
3. 5. Exam to check for skin cancer or precancerous moles — [-o— to—
a
b
@ w 6. Experience with any of the above measures (items 1-5) <{ -t
D
£ 7. Flu shot — [~ e
=
[}
g 8. Shingles vaccine - - -
s
= 9. Medicine to reduce the risk of cancer taken before cancer develops | +———+—— -
IR
=
% 10. Surgery to remove the ovaries or breasts (prophylactic mastectomy or oophorectomy) to prevent cancer from developing - —=— —t—
>
[
s 11. Medicine to reduce risk of heart problems, high blood pressure, or high cholesterol — - o=
&
= . 12. Experience with any of the above treatments (items 7-11) - — ——
g .
> A 13. Take COVID-19 vaccine 5 |- [
w ke
S
8 14. Always wear masks indoors when outside of home — e [
—
%’ : 15. Minimize socializing in person o  —p— ->
©
% 16. Wash hands as often as possible —{ o T
»:
8 : 17. Disinfect contact surfaces as often as possible — e o=
=
- -
8 18. Experience with any of the above measures (items 13-17) — —— ——
QL) M . . . . . . . . T T T T T T
o 1 1.02 104 1.06 1 1.02 104 1.06

Figure 4 Odds Ratio of the Associations Between Monetary Risk Preference and Other Preventative Care Measures.

Notes: Figure 4 plots the odds-ratios of a series of Logit regressions of other preventative care measures on monetary risk preference, while controlling for other confounders.
Each coefficient represents the odds-ratio associated with a one-dollar increase in investment for undertaking the corresponding preventative measure. Dots represent the
means of the odds-ratio and bars represent the confidence intervals at 95% significance level. Specification | controls demographic characteristics only, while specification 2
controls other health status besides the demographic characteristics included in Specification |. The complete results are presented in Table B.3. of Appendix B.
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Discussion and Conclusion

This observational study explored the association between monetary risk preference and demand for a preventative treatment,
using a DCE setting in which individuals made choices between receiving novel preventative treatments with uncertainties in
both benefits and adverse events and choosing no treatment in hypothetical scenarios. We measure monetary risk preference
using the amount one is willing to invest in a hypothetical investment experiment. We use a latent-class analysis for the DCE
data to examine whether monetary risk preference predicts health preference class membership.

We find more risk-tolerant individuals in financial decision-making have higher demand for hypothetical preventative
treatment for lung cancer in the DCE, and are more likely to take other types of preventative treatments in observational data.
We also find risk perception of getting lung cancer (either in terms of randomly assigned baseline risk or in terms of the
perceived relative likelihood compared to the average) is not significantly associated with the demand for preventative
treatment, while the perceived risks of adverse events from the treatment are. Moreover, we also find that, after factoring out
the risk perceptions, risk preference in the financial domain is still related to risk preference in the health domain. This provides
evidence that there exists a stable personality trait that reflects one’s attitude towards risk irrespective of domain.>'”

From a public health perspective, in which the risk of developing a future health condition might the considered, the
results of this study might seem counterintuitive. However, the relationship between monetary risk aversion and aversion
to accept preventative treatment observed in this study is consistent with Picone et al’s prediction that individual’s
demand for preventative treatment with uncertain benefits and risks decreases with relative risk aversion,” especially for
the preventative treatment in the study and Covid-19 vaccine that bear much higher uncertain benefits and risks than
other conventional screening tests and flu shot. Risk-averse individuals may sometimes engage in less prevention,
because they view investing in efforts that may not pay off as a risky proposition.* Future research should examine these
risk perceptions as potential explanatory factors to understand risk aversion.*®

A limitation of our study concerns the lack of representativeness of the sample, which weakens the generalizability of
our findings. First, the sample is composed of people who aged between 50 and 80. Although the relationship between
risk aversion and age is not definite and there may exist a nonlinear relationship,?” older populations are generally more
risk averse than younger individuals." Second, our sample consists of individuals who have a long smoking history (at
least 20 pack-years) and have not been diagnosed with lung cancer. There may exist a survival bias: those who have been
diagnosed with lung cancer (especially at an early stage) may have been more likely to take lung cancer screening tests
than the ones in our sample. If they have systematically higher risk aversion, the association found in our study may be
biased downward. Moreover, all the data, including smoking history, are self-reported. When we interpret the results, we
should keep these limitations in mind.

The hypothetical investment experiment used in this study may oversimplify the measurement of risk preference in
the financial domain. Respondents may have no incentive to report their investment decisions truthfully in this
hypothetical scenario, which does not involve real payment. However, real payment would have made the survey too
expensive to implement on such a large scale. There exist several different methods for eliciting risk preferences that
have been applied in self-reported questionnaires, each with advantages and disadvantages (please refer to a study by
Charness et al*® for a comprehensive review). Coppola compares 3 types of elicitation methods (11-point Likert scale,
DOSPERT scale, and lottery tasks) for risk preference using the same set of data collected in a survey-based project and
finds that all methods are valid and consistent with each other.’® Although in Coppola’s paper, lottery-based measures
exhibit weak predictive validity in terms of five risk-related behaviors in four domains, smoking is the only risky
behavior in the health domain included in the study.** Our work complements the study by showing that an investment-
based measure has predictive validity in terms of choices made in the health domain that involve risk. Moreover, due to
methodological constraint, we could not distinguish between risk neutral and risk seeking individuals. Future research
should try different measurements that can reflect risk preferences in a full spectrum.

In conclusion, risk preference in the financial domain is found to be associated with risk preference in the health domain
and can predict preferences for a preventative treatment with an uncertain benefit. People who are less risk averse in the
financial domain are more likely to receive other preventative healthcare and more willing to try a novel medical treatment

with uncertain future benefits. Understanding individuals’ preferences for preventative treatments with greater uncertainty,
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and how these choices are made, can inform clinicians and policy-makers in personalizing treatment decisions and
designing policies that increase the uptake of novel treatments and preventative care.*” More efforts should be directed
to risk communication regarding the safety of the treatments and potential side effects, and tailor promotional campaigns to
specific groups with a higher likelihood of early adoption, thereby generating momentum for a novel treatment.
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