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Abstract 

Background  The costs associated with respiratory illnesses in the French healthcare budget continue to rise. How-
ever, pharmaceutical companies and research centres are continuously developing new treatments. Consequently, 
accepting these treatments, which necessitates the acceptance of the mortality risk associated with their use, repre-
sents a significant economic and public health issue. Our study aims to assess this acceptance.

Methods  The data were obtained from an online questionnaire completed by 315 respondents located in France 
during June and July 2019. The standard gamble method was employed to ascertain the acceptability of risk. This 
method quantifies the ‘disutility’ of a health state by evaluating the extent to which an individual is willing to accept 
a specific mortality risk in exchange for avoiding the state.

Results  The study demonstrated that individuals, irrespective of their personal characteristics, were willing to accept 
a treatment with an average mortality risk of less than 19%. The findings revealed discrepancies between individuals’ 
perceptions of mortality and actual risks.

Conclusions  In France, it is incumbent upon public decision-makers and research centres to ensure that treatment-
related mortality rates remain below 19% so that patients readily accept treatment, irrespective of their personal 
characteristics. In addition, they should provide further information on the risks associated with treating respiratory 
diseases to avoid a discrepancy between the mortality risks perceived by individuals and the actual risks.
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Introduction
Chronic respiratory diseases impact the airways and vari-
ous components of the lungs. Common diseases in this 
category include asthma, chronic obstructive pulmo-
nary disease, lung cancer, cystic fibrosis, sleep apnoea, 
and occupational lung diseases. According to the French 
Society of Pneumology, approximately 10 million peo-
ple of all ages in France suffer from respiratory diseases. 
These diseases result in an annual cost of 3.51 billion 
euros to health insurance1. It is imperative to address 
these diseases as they pose an economic and public 
health challenge.

Research is contributing to the development of highly 
effective treatments for respiratory diseases. The lat-
est breakthrough in this field is the discovery of bio-
therapy, a more personalised approach that minimises 
the use of corticosteroids. Corticosteroids can lead to 
weight gain, diabetes, skin complications, mood swings, 
bone loss, and an increased risk of infection. The emer-
gence of biotherapies is a revolutionary development 
in the healthcare sector. The French Ministry of Higher 
Education and Research reports that the pharmaceuti-
cal market was worth almost 200 billion euros in 2019, 
accounting for 24.3% of the global market. It is expected 
to grow by 8% to 9% annually, reaching 320 billion euros 
by 2025. However, the National Agency for the Safety of 
Medicines and Health Products (ANSM) took almost 15 
years to approve the treatment. This has led to significant 
investment in the pharmaceutical industry and public 
research centres, with no return guarantee. The primary 
objective of medicines is to provide therapeutic benefits 
to patients by curing or alleviating symptoms. Therefore, 
patients need to understand and accept the risks involved 
in the treatment. Otherwise, an offer without demand 
can waste time and money. For instance, many people 
hesitate to take the COVID-19 or lupus vaccines. In this 
study, we estimated the threshold of acceptability for the 
risk of death among patients receiving treatment for res-
piratory diseases in France. We also analysed the indi-
vidual factors that influence this threshold. Finally, we 
investigated the preferences of individuals to gain a better 
understanding of their risk perception.

Our research contributes to the existing literature on 
risk acceptability assessment. Risk acceptability refers to 
acknowledging a potential risk without taking steps to 
reduce it [49]. In the context of health, this risk can lead 
to death. Economists commonly use the standard gam-
ble (SG) and time trade-off methods to determine health 
utilities. The standard gamble method measures the ‘dis-
utility’ of a health state by assessing the extent to which 
an individual is willing to accept a particular mortality 

risk in exchange for avoiding the state [43]. However, the 
time trade-off technique reflects the life expectancy that 
an individual would sacrifice to avoid a suboptimal health 
state. This technique is commonly used in health econom-
ics to evaluate an individual’s quality of life. The individual 
is presented with a hypothetical scenario: Imagine you 
have T years to live. You can choose to live those T years 
in your current state of health, or you can choose to give 
up some years of life to live a shorter period in good health. 
Place a cross on the line to indicate the number of years 
in good health that you think is equivalent to T years in 
your current state of health. Several studies have analysed 
two health state assessment techniques [4, 33, 34]. This 
research aims to investigate individual treatment prefer-
ences for respiratory diseases by estimating the level of 
mortality risk acceptability. This study aims to provide 
objective insights into the maximum degree to which 
individuals are willing to accept treatment rather than 
time. We use the SG method to determine risk accepta-
bility, the most appropriate method for our problem. This 
method has been commonly used in genetic engineering 
[37, 46] and HIV treatment [18, 31]. However, no research 
has been conducted on risk acceptance for treating respir-
atory diseases. As these diseases are prevalent worldwide, 
there is an urgent need to develop effective treatments. 
Our estimate of the risk-mortality acceptance threshold 
is 18.85%. This criterion indicates the need for effective 
survival outcomes from a treatment. In other words, a 
treatment is considered acceptable if the survival risk is 
at least 81.15%. This benchmark can serve as a validation 
standard for developing and commercialising treatments 
by research institutions and public decision-makers when 
selecting funding for health programmes.

This paper also contributes to the literature on individ-
ual characteristics and their association with risk accept-
ance. According to existing literature, personal factors 
such as age, gender, and education level are crucial in 
shaping an individual’s risk perception [25, 39, 46] . For 
instance, Jungermann and Slovic’s [26] study found that 
young, poorly educated males were likelier to engage in 
risky behaviour. Rohrmann [42] and Siegrist et  al. [47] 
investigated factors that affect an individual’s level of risk 
acceptance, including personal beliefs and biases, social 
norms, cultural values, economic and political condi-
tions, and recent experiences. Our research indicates 
that the threshold for acceptable mortality risk remains 
consistent across all individual characteristics, includ-
ing health status (current health and medical history), 
personal characteristics (age, gender, income, and occu-
pation), and behavioural characteristics (annual health 
check, current smoker, risk aversion). Therefore, treat-
ment development can be streamlined as there is no need 
to tailor treatment to the risk of death.1  For more information, please refer to Assurance Maladie [35].
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Finally, this study presents evidence of individual pref-
erences when dealing with health risks. Health econo-
mists have not agreed on the individual preferences that 
best align with observed behaviour2. Theoretical models, 
such as Rey and Rochet [41], have concentrated on the 
relationship between health and wealth in individual util-
ity functions. Previous research has investigated individ-
ual preferences, specifically regarding vaccine acceptance 
[3, 22, 36]. Our findings add to this literature by show-
ing that individuals’ preferences do not align with those 
proposed in the conventional expected utility theory 
of risk economics, which assumes that individuals con-
sider objective probabilities related to risk. In this study, 
participants did not solely consider probabilities but 
instead associated them with weights that varied from 
the actual values. As a result, the rank-dependent utility 
theory, which accounts for the subjective transformation 
of objective probabilities, was confirmed. Therefore, par-
ticipants’ decisions were driven by perceived risk rather 
than rationality or objective risk. Accounting for this 
perceptual bias presents a major challenge in the health 
field. An unintentional distortion of reality in risk percep-
tion can seriously affect individual health. It may lead to a 
reluctance to seek treatment, resulting in a refusal to seek 
medical attention, and ultimately to disability or, in the 
worst case, death.

The paper is structured as follows: “Introduction” sec-
tion describes the standard game method and the survey. 
“Methodology”  section presents the assessment results 
of acceptable mortality risk in treating respiratory dis-
eases, the impact of individual factors on the threshold 
of acceptable mortality risk, and the construction of 
individual preferences when faced with mortality risk. 
“Results” section discusses the significance and contribu-
tion of our results to health programme decisions. The 
paper concludes in “Discussion” section.

Methodology
Survey instrument
No data is available regarding individual acceptance of 
the risk of death during respiratory disease treatment. 
Therefore, we conducted a questionnaire to assess this.

The questionnaire started with questions about personal 
health, including health history: (1) Have you ever received 
a medical diagnosis related to respiratory diseases, such as 
asthma, chronic cough, chronic bronchitis, or lung cancer? 
Please answer with a simple Yes or No. (2) Do you smoke 
tobacco? Please answer with a simple Yes or No. (3) Do you 
have an annual check-up with your doctor to monitor your 
health? Please answer with a simple Yes or No.

Risk aversion is then evaluated. We used the method 
described by Holt and Laury [24]. Participants were pre-
sented with a choice between Lottery A and Lottery B, 
as shown in Table 1. Lottery A is less risky than Lottery 
B because it has less payout variation. The game was 
repeated ten times. Individuals who chose the less risky 
option more than four times were considered risk averse.

We then elicited the threshold for risk acceptance. 
We used the SG method which is described as follows. 
Respondents are presented with two options: In option 
A, the individual will undoubtedly experience a particu-
lar health condition for the rest of their life. In option 
B, there is a high-risk treatment with two possible out-
comes: life in excellent health with a probability of p or 
immediate death with a probability of 1− p . The out-
comes are presented as sets (Q,  T), where Q represents 
the state of health, and T represents the duration in 
years. Q1 represents full health, Q2 represents permanent 
health, and Q3 represents death. A von Neumann-Mor-
genstern utility function, U(Q, T), is used to describe the 
utility perceived by the person of being in a given health 
state Q from the present and for a given period of T 
years, followed by death. A common assumption is that 
U(Q,T ) = H(Q)G(T ) , where H and G are utility func-
tions for health state and duration, respectively.

Table 1  The ten-paired lottery-choice decisions under risk and the risk aversion classifications based on lottery choices

2  For more information on the health belief model, please refer to Evans 
[17].
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The aim of using the SG method is to determine the 
probability of optimal health, p, at which the respond-
ent is unprejudiced between options A and B, i.e. the 
point at which both options appear equally tempting. 
Specifically, the standard gamble asks for the prob-
ability p that leads to a lack of interest in the outcome 
(Q2,T ) and the lottery ((Q1,T ), p; (Q3, 0), 1− p) , where 
(Q1,T ) � (Q2,T ) � (Q3, 0) . The equality is expressed 
mathematically as:

After identifying the indifference point, the health val-
uation for a specific health question of interest is denoted 
as p. This conclusion is based on assigning the utility of 
optimal health to 1 and death to 0, i.e. H(Q1) = 1 and 
H(Q3) = 0 . By using Eq. (1), we can calculate p = H(Q2) , 
which represents the preference value of living in a health 
state Q2 for T years. Therefore, 1− p indicates the thresh-
old for accepting the risk of mortality.

In our study to apply the SG method, we developed a 
hypothetical scenario based on the work of Bosch et  al. 
[6]: “You are 60 years old and suffer from a respiratory 
disease. It causes shortness of breath and swollen legs that 
make walking around the neighbourhood difficult. Your 
cough also makes it hard for you to eat and sleep. How-
ever, your eyesight, hearing and memory are comparable 
to other people your age, and you generally feel happy. 
Suppose there is a treatment that could improve your 
health to that of a healthy 60-year-old, but it carries the 
risk of immediate death: You have a τ% chance of dying 
if you have the treatment, which also means that you 
have a (100− τ)% chance of living a healthy life because 
of the treatment. Even if you decide not to have the treat-
ment, your health will remain as initially described.” We 
defined the probability of mortality and survival to avoid 
anchoring bias, which occurs when individuals over-rely 
on pre-existing information or initial data when making 
decisions. Kahneman and Tversky [27, 28] found that 
when the outcome of surgery or radiotherapy was pre-
sented as a 68% chance of survival, 44% of participants 
accepted it. However, only 18% accepted the same out-
come expressed as a 32% chance of death, which is math-
ematically equivalent.

Next, we used dichotomous choice contingent valua-
tion methods and open-ended questions to determine 
the acceptability threshold for mortality risk, allow-
ing participants to understand better and provide more 
accurate responses. Specifically, we initiated the single-
bounded dichotomous choice method3: Participants were 

(1)
p×U(Q1)+ (1− p)× U(Q3) = U(Q2)

⇐⇒

p×H(Q1)G(T )+ (1− p)×H(Q3)G(0) = H(Q2)G(T ).

asked whether they would consent to treatment. For par-
ticipants who responded in the affirmative, the presumed 
acceptable mortality risk was equal to or greater than τ% . 
Conversely, for those who said no, the acceptable risk of 
death is less than τ% . For those who agreed to treatment, 
the upper limit is 100%, while for those who refused 
treatment, the lower limit is 0%. We then asked an open-
ended question. Participants were asked to indicate how 
much risk of death they would be willing to accept for the 
treatment. If they agreed to the treatment, their accept-
able level of mortality risk had to be greater than or equal 
to τ% , or less than τ% if they did not agree.

To examine the sensitivity of the level of mortality risk, 
we examined three mortality risk values, namely 10% , 
20% and 40% . Thus, τ ∈ {10, 20, 40} allows us to avoid 
anchoring bias.

Prior to requesting demographic information from 
respondents, such as gender, age, income, and occu-
pational groups, we first asked them to confirm their 
comprehension of the questionnaire. This was done to 
prevent any bias from uninformed responses due to a 
lack of understanding of the questions.

Survey implementation and sampling
Panelabs4, a French company specializing in panels, 
conducted the online questionnaire. Prior to its digital 
publication, it was tested on a pilot group. In June and 
July 2019, 322 French citizens completed the question-
naire. Seven respondents requested assistance under-
standing the questionnaire. They were excluded from 
the study. The study then focused on the remaining 315 
respondents.

Table  2 presents the socioeconomic characteristics of 
the panel. To assess the sample’s representativeness of the 
French population, we compared age, gender, income, 
and occupational groups with the 2016 INSEE data.

A chi-squared test was used to compare the propor-
tions in the two groups. The null hypothesis was that 
there were no significant differences between the pro-
portions. As all p-values were greater than 5%, Table  2 
shows that our data and the INSEE 2016 data were simi-
lar. Therefore, our sample can represent the French pop-
ulation regarding gender, age, income, and occupational 
groups.

Respondents were randomly assigned an initial mor-
tality risk value to test for order and size effects, i.e. 
τ ∈ {10, 20, 40} . This resulted in three subsamples: Sub-
sample 1 at τ = 10 (106 respondents), Sub-sample 2 at 
τ = 20 (108 respondents) and Sub-sample 3 at τ = 40 
(101 respondents).

3  This technique is increasingly used in health care [8, 9]. 4  For more details see: https://​en.​panel​abs.​com/

https://en.panelabs.com/
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Results
Stated mortality risk acceptability
The panel estimate indicates that the mean acceptability 
threshold for mortality risk in respiratory care in France 
is 18.85% (median: 10%; standard error: 21.24). Only 
two studies have assessed the acceptability of the risk of 
death from respiratory disease. Viscusi et  al. [50] found 
that the average risk acceptance threshold in the United 
States was approximately 30%. Hammitt and Zhou [21] 
reported a mortality risk acceptability threshold for pol-
lution-related health hazards in China ranging from 0.3% 
to 5%. The results of our study fall within this range. We 
examine individual characteristics that influence this 
threshold to explore potential reasons for national differ-
ences in the acceptability of mortality risk. Table 3 pre-
sents our findings.

Table  3 shows that the mean acceptability threshold 
for mortality risk increases with age. However, there is 
no significant difference between the three demographic 
groups (p-values above 0.05). The literature supports the 
age effect by explaining that aversion to mortality risk 
increases with age. One possible explanation for the dif-
ference in risk-taking behaviour between middle-aged 
(25-59 years) and older adults is that the former may 
have more pronounced personal and professional com-
mitments, such as family or work responsibilities. These 
commitments make them more reluctant to take on 
additional risks that could interfere with fulfilling these 
obligations. In contrast, older individuals may be more 
inclined to attribute health issues to ageing, leading to a 

reduced sense of mortality risk [1] and a higher thresh-
old for accepting risks. In this study, participants were 
instructed to imagine themselves as 60 years old and 
disregarded their actual age when fully engaged in the 
task. This could account for the absence of an age-related 
effect.

On average, men and women have no significant dif-
ference in their threshold for mortality risk acceptabil-
ity (with a p-value above 0.05). However, studies on risk 
perception for diseases have found that women gen-
erally perceive risks as greater than men [2, 15]. This 
finding also applies to various risk categories, includ-
ing aeroplane accidents, house fires, and car accidents 
[44], as well as food hazards, violence, crime, floods, and 
environmental threats, such as radioactive waste, global 
warming, and technology [16, 29, 38]. The findings indi-
cate that societal norms and expectations surrounding 
gender, particularly for men, lead to the disappearance of 
fear of vulnerability and loss of invincibility in the context 
of respiratory illness.

On average, individuals in the highest income group 
exhibit a greater tolerance for mortality risk compared 
to other groups. However, these differences are not sta-
tistically significant. The influence of income on risk 
tolerance is still debated in academic literature. Stud-
ies conducted by Ghazy et  al. [20] and Schmidt et  al. 
[45] demonstrate that individuals in the highest income 
bracket tend to have greater risk tolerance. Individu-
als with lower incomes may be more aware of the finan-
cial implications of illness or death in the short and long 

Table 2  Socioeconomic variables and comparison between the panel and INSEE 2016 data. 315 Respondents
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term. These implications may include competing finan-
cial priorities, such as paying for essentials like food 
and housing, and lost income due to time off work. As a 
result, those with lower incomes may be willing to accept 
a lower level of mortality risk than wealthier individu-
als. Our study, similar to that of Hammitt and Zhou [21], 
found no correlation between income and the threshold 
of acceptable mortality risk. This disconnection between 
health and wealth may account for the phenomenon. The 
survival instinct may override the budget constraint.

Individuals in the Farmer and Craftsman classes 
report the lowest risk acceptance threshold, while those 
in the Employee and Worker classes report the high-
est, as found by occupational groups. However, our 
results indicate that these differences are insignificant, 
in contrast to Rohrmann [42] and Sjoberg [48], who 
claim that occupational standards significantly influ-
ence risk perception. Therefore, occupational status does 
not influence the threshold of acceptability of mortality 
risk in treating respiratory diseases. One reason for this 
may be that individuals perceive respiratory diseases as 

causing comparable disability and discomfort regardless 
of occupation.

Table 3 displays the relationship between individual 
behaviours and mortality risk acceptance thresholds. 
Individuals who engage in preventive behaviours, such 
as having an annual health check-up or not smoking, 
report a lower level of risk acceptance on average than 
others. However, these differences are not significant 
in either case. This contradicts Brewer et al.’s [7] find-
ings but may be justified by the fact that prevention 
may reduce risk. Uncertainty regarding this reduc-
tion may not affect the beliefs of individuals who take 
preventative measures versus those who make health 
decisions.

The studies on lung cancer surgery [13] and gene ther-
apy [14] have shown that individuals who are generally 
risk-averse tend to have a lower threshold for acceptable 
mortality risk compared to others. However, the differ-
ence between the two thresholds is not statistically signif-
icant. This phenomenon occurs when individuals make 
high-risk choices despite their preference for low-risk 

Table 3  Median (InterQuartile Range), Mean and standard error according to respondents’ characteristics in % and p-value of the 
Mann-Whitney test

n represents the number of respondents. We test for the significance of the differences with the Mann-Whitney test. The test is as follows: it measures the significance 
of differences between the class i and the class j of a given variable. The order of a class is by line order. For example, for the variable Age, class 1 corresponds to 18-24, 
class 2 corresponds to 25-59, and class 3 corresponds to 60 or more. Δ12 represents the p-value of the test between class 1(18-24) and class 2 (25-59)
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alternatives because the consequence of their choice is 
mortality5.

Table  3 shows that participants with a history of res-
piratory illness or who report feeling unwell have a lower 
threshold for accepting the risk of death compared to 
their counterparts. However, the differences between 
the thresholds are not statistically significant. Therefore, 
unlike Kleinhesselink and Rosa’s [30] and Ding et  al.’s 
[15] studies, we did not investigate the effect of disease 
exposure. The research indicates that individuals with 
greater exposure to the disease have a lower threshold for 
accepting mortality and experience higher levels of anxi-
ety compared to those with less exposure. Additionally, 
individuals without exposure to the disease, on average, 
accept a risk of almost 19%. The study did not find any 
evidence of cognitive bias related to experience.

Finally, Table 3 shows that individuals who were asked 
to consider mortality risk values of 10 or 20 per cent 
reported lower levels of mortality risk acceptability, on 
average, than those in the 40 per cent group. Statisti-
cally significant differences were found (with a p-value of 
less than 0.05). Therefore, these results suggest that ini-
tial mortality risk values influence individuals’ perceived 
acceptability of mortality risk.

These findings suggest that socioeconomic, health, and 
behavioural factors have minimal influence on individu-
als’ acceptance of mortality risk. In other words, despite 
the diversity of the population studied, there is no signifi-
cant difference in the reported thresholds of acceptability 
of mortality risk. Individual preferences for acceptability 
are relatively homogeneous, even within heterogeneous 
groups. The adverse effects of respiratory diseases on 
daily life, such as pain, disability, and loss of social inter-
actions, are widely recognised. This understanding may 
account for our findings and bring individuals closer to 
a shared threshold of acceptability regarding the mortal-
ity risk associated with treating respiratory diseases. Our 
analysis suggests that increased homogeneity in medical 
research and treatment development will aid in identi-
fying the need for non-individualised care. There is no 
requirement to identify individual profiles within the tar-
get population for acceptable levels of mortality risk in 
the treatment of respiratory diseases.

Individual preferences
We examined how individuals perceived the objective 
probabilities associated with treatment risk. This inves-
tigation enhanced our comprehension of individuals’ 
preferences. Figure 1 displays the acceptability threshold 
of the stated mortality risk for the three mortality risk 

values, namely 10% (subgroup 1), 20% (subgroup 2) and 
40% (subgroup 3).

Figure  1 shows that people do not value probabilities 
linearly. They give disproportionate weight to smaller 
probabilities, resulting in downwardly biased subjec-
tive expected utilities (SEUs), while giving less weight to 
larger probabilities, resulting in upwardly biased SEUs. 
Probability weighting has a significant impact on SEUs. 
As a result of feeling threatened, individuals tend to 
behave more cautiously and take fewer risks, while feel-
ing secure leads to bolder behaviour and greater risk-
taking. The expected utility model is the standard for 
individual decision-making in high-stakes environments 
[51]. According to this theory, individuals should evaluate 
objective probabilities, and their risk acceptance thresh-
old should correspond to the objective risk. However, our 
study’s results did not support this. Instead, they suggest 
that individuals evaluate subjective rather than objective 
probabilities when treating chronic respiratory disease, 
contradicting the expected utility theory. Bleichrodt [5] 
highlights this contradiction. Therefore, individuals may 
evaluate weight probabilities in a risk context, as pro-
posed in the Rank-Dependent Utility (RDU) theory [40]. 
In RDU, individuals make decisions based on Eq. (1), 
using the probability weighting function w(p). The func-
tion is defined as follows:

As noted in Eq. (1), we assign values of 1 to H(Q1) and 
0 to H(Q3) . This leads us to deduce from Eq. (2) that 
w(p) = H(Q2) and the threshold of acceptability of mor-
tality risk is 1− w(p) . Therefore, individuals adjust their 
risk acceptance based on their target level of perceived 
risk, regardless of their awareness of the surrounding 
risks.

Discussion
Assessing the acceptability of health risks is a complex 
process involving evaluating and accepting or rejecting 
potential health risks. It is a subjective concept that can 
vary considerably from person to person. Several studies 
have shown that individual factors influence the accept-
ability of mortality risk [10–12]. The study indicates that 
factors such as age, gender, income, occupation, self-
prevention, health status, and risk aversion do not sig-
nificantly impact the acceptability of mortality risk in 
respiratory disease treatment. It is important to recognise 
that preferences are homogeneous to prevent research 
centres, health professionals, and decision-makers from 
wasting resources on characterising patients to identify 
their propensity to participate in future treatments.

(2)

w(p)×U(Q1)+ (1− w(p))×U(Q3) = U(Q2)

⇐⇒

w(p)×H(Q1)G(T )+ (1− w(p))×H(Q3)G(0) = H(Q2)G(T ).

5  Risk aversion refers to an individual’s tendency to make low-risk choices.
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Developing risk acceptability assessments in different 
contexts is crucial. Firstly, transferring results from one 
context to another is challenging, as individuals’ per-
ceptions of risk often change with the proposed con-
text. Therefore, assessing the threshold of acceptable 
mortality risk of treatment enables decision-makers 
and research centres to propose a criterion to help them 
choose between treatments for respiratory diseases for 
funding and development. This assessment can be used 
as a benchmark for measuring therapeutic progress and 
improving knowledge to meet patients’ evolving needs 
and expectations. Gathering information on a specific 
disease enriches the literature on health risk percep-
tion and focuses on a particular issue. At the outset of 
medical treatment development, research centres are 
informed of patients’ safety concerns and willingness 
to accept risks associated with specific health hazards. 
This information is used to design interventions that 
are more likely to be accepted and to develop strategies 
to minimise risks and improve patient outcomes.

Secondly, assessing the acceptability of health risks 
can help policymakers understand how individuals 

perceive and respond to such risks. This knowledge can 
be used to design effective, fair, and responsive poli-
cies that address the needs and concerns of the public. 
Public policy must also consider the cost-effectiveness 
of treatments that carry risks. Assessing the suitability 
of these treatments can assist policymakers in deter-
mining whether the potential benefits of the treatment 
outweigh the costs and whether it is a justifiable use of 
public funds.

The assessment examined individuals’ preferences 
regarding health risks and revealed a discrepancy 
between actual and perceived risk. Even when indi-
viduals are informed about potential hazards, they may 
modify their decision to accept them based on their 
desired level of perceived risk. This ambiguity aver-
sion may lead to reluctance to undergo treatments that 
involve risk. This phenomenon describes a preference 
for options where the probabilities of outcomes are 
known rather than uncertain ones. Ambiguity aver-
sion could explain why individuals are reluctant to 
choose uncertain options. To ensure optimal treat-
ment of respiratory disease and achieve an objectively 

Fig. 1  Stated risk acceptability threshold according to the three risk values
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acceptable level of mortality risk for risk-averse indi-
viduals, healthcare providers and authorities should 
provide explicit and accurate information. The poten-
tial benefits of treatment and its impact on improving 
patients’ health and overall quality of life should be 
highlighted. Additionally, counselling services should 
be provided to address any fears or concerns that 
patients may have. Building confidence in the safety 
and efficacy of the treatment is critical in motivating 
ambiguity-averse individuals to undergo it. Increas-
ing belief in the treatment could lead to acceptance by 
considering objective risks rather than subjective ones. 
Ambiguity aversion may influence decision-making 
related to health risks.

Conclusion
Despite the severity and prevalence of respiratory dis-
eases, no health risk acceptability assessment has been 
conducted. This study aims to fill this gap. The results 
indicate that individuals are willing to accept treatment 
if the mortality risk does not exceed 18.85%. Further-
more, all individuals agree upon this threshold, with 
no discernible effect of their characteristics on their 
decision. When making decisions, individuals may rely 
on their personal beliefs about the level of risk asso-
ciated with treatment. However, this can lead to sub-
optimal health behaviours, such as refusing treatment 
even when the risk of death is objectively acceptable. 
To reduce this bias, the use of information and trust is 
recommended.

Our study has limitations. Firstly, the data were col-
lected online rather than through face-to-face or tel-
ephone interviews, which may affect our data quality. 
However, according to Fricker et  al. [19], Kreuter et  al. 
[32] and Heerwegh and Loosveld [23], the quality of 
online data collection is equivalent to other means of 
data collection. Additionally, we collaborated with Creat-
est, a certified data collection company.

Second, when assessing stated preferences, concerns 
may arise regarding whether they reflect an individual’s 
true attitude or are instead the result of a misunder-
standing of probabilities. Our study evaluated each par-
ticipant’s comprehension of mortality risk and survival 
concepts to address this issue.

Third, the method of preference elicitation known as 
the standard gamble can be complicated for individuals 
to respond to due to the use of event probabilities. We 
employed a closed-ended (single bounded dichotomous 
choice) and an open-ended method to address this issue. 
This enabled respondents to express their level of agree-
ment with a reference while still having the freedom to 
evaluate their choice.
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