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Recent advances in artificial intelligence (AI) have made it possible to detect neurodegenerative 
diseases (NDDs) earlier, potentially improving patient outcomes. However, AI-based detection 
tools remain underutilized. We studied individual valuation for early diagnosis tests for NDDs. We 
conducted a discrete choice experiment with a representative sample of the French adult population 
(N = 1017). Participants were asked to choose between early diagnosis tests that differed in terms of: 
(1) type of test (saliva vs. AI-based tests analysing electronic health records); (2) identity of the person 
communicating the test results; (3) sensitivity; (4) specificity; and (5) price. We calculated the weights 
in the decision for each attribute and examined how socio-demographic characteristics influenced 
them. Respondents revealed a reduced utility value when AI-based testing was involved (valuated at 
an average of €36.08, CI  [€22.13; €50.89]) and when results were communicated by a private company 
(€95.15, CI [€82.01; €109.82]). We interpret these figures as the shadow price that the public attaches 
to medical data privacy. Beyond monetization, our representative sample of the French population 
appears reluctant to adopt AI-powered screening, particularly when performed on large sets of 
personal data. However, they would be more supportive when medical expertise is associated with the 
tests.

Neurodegenerative diseases (hereafter NDDs) are characterized by the progressive degeneration of the central 
nervous system’s structure and function, causing physical and cognitive disability1. NDDs affect a large group 
of patients, encompassing various diseases that include Alzheimer’s disease (AD), Parkinson’s disease (PD), 
Huntington’s disease (HD), and amyotrophic lateral sclerosis (ALS). AD and PD are the first and second most 
common NDDs worldwide2. The most evident risk factor for developing these conditions is aging3, and with 
the increase in the average age of the population, the prevalence of NDDs is remarkably increasing, currently 
affecting approximately 15% of the worldwide population4. This increase combined with the lack of effective 
treatments5, leads to an enormous burden on patients and their caregivers6 as well as on healthcare systems, 
both in terms of direct and indirect costs7–13. One of the identified ways to improve patient outcomes and reduce 
the economic burden on healthcare systems and society is to diagnose NDDs earlier in a patient’s lifetime14–20. 
It has been suggested that earlier detection (even if imperfect, with sensitivity and specificity < 100%) may help 
patients plan for their future, achieve a better quality of life, and access clinical trials and possible future disease-
modifying treatments21.

Due to recent advances in artificial intelligence (AI), significant help can come from computational 
approaches targeting diagnosis and monitoring22–27. AI-based early diagnosis tests, using genetic data, imaging 
data, and clinical data such as that obtained in primacy care practices, have the potential to change the way we 
diagnose and manage NDDs28. AI-based diagnosis aims to identify patients at risk of developing NDDs before 
the onset of symptoms and has the potential to change the way practitioners manage NDDs18,29. This would 
allow for earlier intervention, which can potentially improve outcomes for patients30. AI-based diagnosis can 
process large amounts of data quickly and accurately, reducing the need for expensive and time-consuming 
tests31. Furthermore, as telemedicine has been shown to improve access to care in AD and PD32, AI-based 
diagnosis can also help address disparities in access to care and diagnosis by reducing the reliance on specialized 
expertise33. Even in the absence of highly effective treatment options, predictive tests for NDDs may be useful 
to help patients and families prepare for decisions that need to be made in the future, including advance care 
planning34–37. However, the success of these tests will first depend on the willingness of individuals to adopt 
and use them38,39. A recent paper showed that the general population is mainly distrustful of AI in medicine40.
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In this context of underuse of early detection tools for NDDs41, we aim to investigate the factors influencing 
individual valuation of AI-based prediction tools. The objective is to measure the feasibility of adopting the 
NDDs-AI test among the general population, based on a representative national sample potentially targeted by 
these tests. The rest of the paper presents the survey methods and provides results and discussion.

Methods
The choice task
We conducted a discrete choice experiment (DCE) using a sample of participants from the general French adult 
population. DCE is a survey method that allows researchers to investigate how people make choices by presenting 
them with hypothetical goods that vary in certain attributes42,43. In short, the attributes qualify the performance 
of the good – here, a predictive test – and respondents are constrained to trade performance in one attribute 
for performance in another. For instance, DCE has recently been used to determine the relative importance of 
illness attributes that influence the value placed on alleviating that illness44, to focus on patient preferences for 
different treatment aspects of cancer45 or spinal muscular atrophy46, or to measure the benefit-risk preferences 
of US adults with heart failure for artificial intelligence (AI)-assisted echocardiograms47. There are guidelines for 
conducting a DCE: reporting of this study complies with the DIRECT checklist48 (see Appendix A5).

In our DCE design, each respondent was presented with successive scenarios featuring a varying set of 
intrinsic attributes for the test. To build the set of attributes, we relied on a prior literature review. Huang et 
al. notably emphasized ‘accuracy’ and ‘anonymity’49; Neumann et al. suggested that people value testing for 
personal and financial reasons (‘price’) but also express the need to counsel tested persons about the accuracy 
and implications of test information (‘doctor reading’)34. The final selection of attributes was discussed during 
a meeting with specialists in the early detection of NDDs from the Institut du Cerveau (Brain Institute) in Paris. 
The intention was to focus on the difference in acceptability between AI and bio-saliva tests. Thus, the selection 
of attributes was based on what could fundamentally compensate, in people’s preferences, for a variation in the 
test method (test reading / test performance / price). We ended up with five attributes: (1) the type of the test, (2) 
the reading of test results, (3) test sensitivity, (4) test specificity, and (5) test price.

Note that the curability of the disease, which is an important driver of testing decision50,51 has been included 
as a general context opening the questionnaire. We preferred to “prefix” the nature of the disease for each 
respondent to focus on the characteristics of the test. We thought the elicitation task would be easier by restricting 
attributes to only test characteristics. For the same reason, we did not consider other characteristics (such as 
regulatory approval of the test method), which would make the DCE task more complex. Our questionnaire 
strongly suggests that all tests have been approved by health authorities, given the nature of the AI that was 
presented to participants (running on public health data stored by the national health insurance (NHI)).

Lastly, we selected the forced-choice method (no exit option), for two reasons: (i) according to the literature, 
this method seems acceptable and even preferable52; (ii) the task was cognitively challenging for respondents 
(they had to compare options with several attributes and figures, such as sensitivity and specificity) and was not 
incentivized, although other parts of the questionnaire were gamified and incentivized. This would expose us 
to a high risk of numerous “do not know” responses in this online study. More details of DCE methodology are 
provided in Appendix A1, including additional elements for the discussion on the forced-choice option. We also 
provided a sample of choice screens in Appendix A2.

Data collection
The research was performed in accordance with the Declaration of Helsinki. Each participant was informed 
through the consent form that the study would ask them about their testing behaviour for various illnesses, 
both infectious and chronic. In October 2022, the institute ViaVoice was tasked with recruiting participant 
to achieve targeted representativeness of the metropolitan French adult population in terms of age, gender, 
socio-professional status, and living area, using the quota method. The polling institute was responsible for 
anonymizing the data and monitoring ethical procedures with respect to participants (e.g., their right to control 
their personal data). Approval was obtained in September 2022 by the Ethic Committee of the Aix-Marseille 
University, Number: 2022-10-20-009.

In the DCE section of the questionnaire, participants were presented with an average hypothetical risk of 
developing a NDD in the future of 7% after the age of 65, along with the existence of tests able to predict their 
specific risk of developing the disease within 10 years. We randomized the curability of the disease between 
participants with equal probability: the symptoms were either “inevitable and incurable” (Curable = 0) or 
“preventable and treatable” (Curable = 1). See Appendix A2 for the exact verbatim.

We then presented the five different attributes of the tests to participants (Table 1). Details about the possible 
types of tests were available to participants once at the beginning of the experiment and at any time if they 
clicked on an “info” icon present on the decision screens.

The type of the test (attribute 1) could be either a biological analysis (Type = Bio), an AI numerical analysis 
of health data stored by the NHI (Type = AI), or an AI numerical analysis of health data stored by the NHI plus 
lifestyle habits and consumption patterns (Type = AI+). Reading of the results (attribute 2) could be done by their 
personal doctor (Reading = doctor), by the individuals themselves (Reading = Self), by the NHI (Reading = NHI), 
or by a private company selling the test (Reading = Private). Sensitivity (attribute 3) could take the values of 
either 60%, 70%, or 95%. Test sensitivity was presented within each decision screen as follows: “[60% / 70% / 
95%] of the individuals who would develop the disease in the next 10 years would be correctly declared positive 
by the tests.” Specificity (attribute 4) could take the values of either 60%, 70%, or 95%, but was communicated 
using type II error rate (1-specificity), as we thought this concept was easier for the French general population, 
as follows: “[5% / 30% / 40%] of the individuals with no risk of developing the disease in the next 10 years are 
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incorrectly declared positive by the test”. The price of the test (attribute 5) could be 0 euros, 20 euros, or 90 euros, 
paid out of pocket by the person taking the test.

To reduce the number of scenarios to be proposed, we chose a D-efficient fractional design rather than an 
orthogonal fractional design. Each respondent has had to make 5 consecutive decisions (5 scenarios presenting 
two options, A and B, that vary on attributes – see an example in Appendix A2) among a set of 35 potential 
scenarios (the complete list of possible scenarios is in Appendix A1). Overall, the correlation between Price, 
Sensitivity, and Specificity attributes in the scenarios was lower than 0.091, and the squared scaled generalized 
variance inflation factor was lower than 1.12 for all the attributes, supporting the absence of multicollinearity 
(see Appendix A1). After the DCE, we collected the following characteristics for the participants: gender (48.48% 
women), age (M = 52.54, SD = 16.31), monthly household income (M = €3,759, SD = €2,312), level of education 
(25% high school or less, 34% graduate), and cognitive abilities through the Cognitive Reflection Test (CRT)53. 
A table on the socio-demographics of the sample is presented in Appendix A3.

Statistical methodology
We assumed that when facing the choice set k, the individual i chooses the test j (either A or B), to maximize 
the following random utility function:

 U_ijk = α _j + X′ _jk × (β + Curable_i × β _C ) + e_ijk

With X′ _jk = (AI, AI + _ , Self, Company, NHI, Sensitivity, Specificity, P rice)_jk, the 
vector attributes of the alternative j of scenario k; α _j a constant that equals to 0 if j = B; Curablei=1 if 
the individual i was presented with a curable disease; β  and β c  the vectors of marginal utilities associated 
with each attribute (according to disease curability), and eijk  an error term independently distributed with 
an extreme value distribution. We also tested an alternative model without the assumption of linearity in the 
Price, Sensitivity, and Specificity attributes (Appendix A4). This alternative specification led to qualitatively 
similar results and did not outperform the linear model (LR–test: χ ̂(6)=7.92, p=0.244). We decided to keep the 
linear form as it facilitated the interpretation in monetary terms (willingness to pay -WTP - for increments in 
attributes). We estimated by maximum likelihood the probability of choosing option j, using a conditional logit 
function, for the general population.

Accounting for heterogeneity of preferences is a significant challenge in modelling choices derived from 
DCE. Several approaches are feasible (subsamples, interactions, mixed logit, latent class model, etc.). As we 
mainly aimed to check the stability of the aggregate results across various individual profiles, we opted for 
subsamples and ran the analysis for several subsamples, according to individuals’ gender, age (“lower” if age ≤
34 and “higher” if age ≥ 64), education (“lower” if high school or less; and “higher” if master or more), income 
(“lower” if household income ≤  2k€ per month and “higher” if ≥  5k€), CRT (“higher” if CRT ≥ 2 and “lower” 
if CRT ≤ 1), and risk-tolerance in the health domain, measured on a 0–10 scale (“lower” if ≤  6 and higher>6).

Based on the model specification, we estimated incremental WTP for each attribute described in X′  (except 
Price), by dividing each attribute’s estimated marginal utility (e.g., β AI , for AI) by the estimated marginal utility 
of money (β P rice). Confidence intervals (CI) of the WTP estimates were calculated according to Krinsky and 
Robb’s simulation method54, using the R package “support.CEs” (version 0.3-0 - Following Krinsky and Robb, 
the estimation parameters are randomly drawn from a multivariate normal distribution built with the vector of 
parameter estimates as the mean, n = 10,000 draws. Then, different WTPs and consecutive CI are calculated for 
each draw of simulated parameters).

Results
In October 2022, a total of 2,280 individuals clicked on the online invitation link sent by ViaVoice. Among them, 
221 participants dropped out immediately after the presentation page, and 200 participants abandoned the study 
during the first questionnaire (on COVID-19). Dropouts occurring during the DCE task were 258 (13.95%). 
Ultimately, 1,017 participants completed the entire study (see Appendix A3 for more details). Table 2 presents 
the regression results. Both columns represent results from the same regression in our representative sample of 
the French general population. The first column shows the marginal effect of each attribute on utility when the 
disease is not curable, while the second column shows the additional effect of each attribute when the disease is 
curable.

As expected, we observed a positive impact of sensitivity and specificity on the utility of the predictive tests, 
and a negative impact of price on the test utility. We observed a disutility of AI tests compared to biological tests. 
Who is reading the test was also important: individuals exhibited an aversion to self-reading, reading by the 
NHI, or reading by a private company (compared to reading by a family doctor). All these effects were significant 

Attributes Possible values

(1) Type Bio vs. AI vs. AI+

(2) Reading Doctor vs. NHI vs. Self vs. Company

(3) Sensitivity 60% vs. 70% vs. 95%

(4) Specificity 60% vs. 70% vs. 95%

(5) Price €0 vs. €20 vs. €90

Table 1. Attributes for the discrete choice experiment. AI artificial intelligence, NHI national health insurance.
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at the 0.001 level. Note that reading by a private company was significantly worse than self-reading and reading 
by the NHI (p < 0.001).

The interaction with curability (column 2) was only significant for this “reading” attribute: curability adds a 
negative value for reading by a private company (p = 0.018), compared to reading by a family doctor. Aversion to 
self-reading was marginally strengthened (p = 0.085). The non-significance of the other coefficients on column 2 
suggests that the framing of curability does not significantly influence much the relative valuation of specificity, 
sensitivity, price, and test type.

The DCE makes it possible to study how attributes can be traded with each other, using the monetary 
attribute as a common standard. Figure 1 provides this information (“incremental WTP”), for the whole sample 
and for stratifications based on a selection of relevant individual variables such as gender and income (as in55, 
money-equivalent values are estimated for a change/improvement between attribute levels within the range 
used in the survey). Note that this design of the DCE study -using forced-choice method- is not intended to 
examine absolute levels of WTP in relation to individual variables. Instead, it can study variations of WTP – 
“incremental WTP” – under changes in the test characteristics, in relation to individual variables (using strata). 
This is illustrated in (Fig. 1).

Concerning the type of the test (Fig. 1A), compared to a biological test, individuals are on average willing to 
pay €36.08 (CI = [€22.13; €50.89]) to avoid an AI test based on health records and €61.32 (CI = [€41.12; €83.07]) 
to avoid it when it also exploits consumption and lifestyle personal data provided by another company (AI+). We 
did not observe statistical differences between subpopulations.

Concerning the reading of the results and compared to a reading by their family doctor (Fig.  1B), 
individuals are willing to pay €49.97 (CI = [€39.15; €61.29]) to avoid reading the results themselves, €46.68 (CI 
= [€34.13; €60.45]) to avoid results communicated directly by the NHI, and €95.15 (CI = [€82.01; €109.82]) 
to avoid results read by a private company commercializing the test. (Beyond the monetary valuation in 
Fig. 1, this result fundamentally derives from the following order of preferences for who reads the test: family 
doctor > > NHI > patient herself >>> private company, as exhibited in Table 2). Notably, individuals reporting 
relatively high aversion to health risks would be willing to pay more for their family doctor to interpret the test 
results rather than themselves (slight difference, CIs overlap).

Finally, concerning test accuracy (Fig. 1C), on average, individuals are willing to pay €2.30 (CI = [€1.99; 
€2.65]) to increase sensitivity by 1% point and €2.60 (CI = [€2.26; €2.99]) to increase specificity by 1% point. 
Individuals with higher income are willing to pay more for increasing sensitivity (M = €3.80, CI = [€2.86; 
€5.05]) compared to individuals with lower income (M = €1.61, CI = [€1.11; €2.18]). The willingness to pay for 
specificity is also higher for individuals with higher cognitive abilities (M = €3.59, CI = [€2.93; €4.39]), income 
(M = €3.58, CI = [€2.64; €4.86]), and education (M = €3.13, CI = [€2.54; €3.86]), compared to individuals with 
lower cognitive abilities (M = €1.98, CI = [€1.59; €2.42]), income (M = €1.81, CI = [€1.29; €2.43]), and education 
(M = €1.59, CI = [€0.98; €2.31]).

Discussion
Early detection of NDDs is an important factor in disease prognosis throughout life. This study aimed to 
investigate the factors influencing individual valuation of AI-based prediction tools for NDDs. The objective 

Direct effect Interaction with Curability

Test type (Ref = Biological)

 AI -0.480***
(0.120)

−0.073
(0.122)

 AI+ -0.874***
(0.162)

−0.0025
(0.120)

Test reading (Ref = Family Doctor)

 Self -0.581***
(0.114)

−0.267
(0.155)

 NHI -0.545***
(0.111)

−0.238
(0.147)

 Private company -1.186***
(0.112)

−0.358*
(0.164)

Sensitivity 0.031***
(0.003)

0.002
(0.004)

Specificity 0.038***
(0.003)

−0.001
(0.004)

Price -0.014***
(0.001)

−0.001
(0.001)

N 10,170

Likelihood Ratio 2214***

Wald 1316***

Table 2. Regression results of attributes on utility. AI artificial intelligence, NHI national health insurance. 
p < 0.1; *p < 0.05; **p < 0.01; ***p < 0.001. Standard errors in parenthesis. N = 10,170 = 1,017 × 5 × 2 (as 1,017 
subjects had to make 5 choice tasks between 2 testing options).
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Fig. 1. Willingness to pay for test attributes. (A) Incremental WTP for AI attribute, in Euros (reference 
= Biological). (B)  Incremental WTP for reading attribute, in Euros (reference = Family Doctor). All 
stratifications consist in replicating the main analysis but restricted to the participants that are higher or lower 
with respect to the specific variable (except for the “gender variable”, where “higher” corresponds to women 
and “lower” corresponds to men). Risk-health stands for individual risk-aversion in the health domain, on a 
0-10 tolerance scale, as in Dohmen et al.75.
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was to measure the likelihood of AI-test adoption and identify other key attributes of tests that could drive 
their adoption in the French general population. To do this, an econometric model aggregating the average 
preferences of a representative sample was applied to DCE data. Using the monetary attribute as a reference 
allows an assessment of WTPs for the other test attributes, established for a given individual profile (e.g., an 
average French adult, in the first model without stratification). Since the WTPs for attributes are not expressed 
directly but inferred from the DCE data, this helps reduce the potential risk of strategic responses that may arise 
with a direct method.

Our results suggest that there is a general reluctance towards AI detection compared to non-invasive 
biological tests. Expressed in monetary terms, individuals should be “subsidized” (by approximately €35) for 
an AI-powered diagnosis test (compared to a saliva test). Thus, this monetary valuation can be interpreted as 
the shadow price associated with the use of AI. Beyond monetization (which, we acknowledge, depends on 
the assumptions used in the modelling), the study reveals the trade-offs that individuals would be willing to 
make to better accept an AI-based test for NDDs detection. For example, they would be more likely to accept 
the test if the result was read and interpreted by their family doctor, rather than by themselves, the NHI, or the 
company selling the tests (there is a weak difference between NHI and self-reading; we think this is quite logical, 
considering that the dataset on which the AI runs is presented as being managed by the NHI). Another result 
is that individuals are also willing to pay for both sensitivity and specificity, which both positively impact the 
probability of opting for a test. We found results already present in the literature: the general population has 
a general reluctance towards AI in medicine41,56, although the level of hesitancy depends on the medical field 
studied40. We provided new elements for the case of early detection in NDDs.

We conducted stratified analysis to investigate how attribute values depend on individuals’ sociodemographic 
data. We found that, while individual characteristics do not significantly impact the valuation for the type of test 
(AI vs. Saliva) or the attribute of who reads the test, they could impact the monetary trade-off for specificity 
and sensitivity. For example, individuals with higher income were more willing to pay for improvements in 
sensitivity than other parts of society, and specificity is more important for individuals with higher levels of 
education, income, or cognitive abilities. The stability of the “who is the reader” attribute across stratifications 
is important research finding. Combined with the other stable characteristics of test (the dis-preference for AI/
AI + testing), the constant priority given to the family doctor suggests that the population is genuinely concerned 
about the potential loss of confidentiality in medical data and/or the information that follows the potential risk 
of NDD diagnosis.

We were surprised that the curability of the disease only plays a significant role in the valuation of the “who is 
the reader” attribute. The result concerning the reader can be explained: when a therapy exists, individuals value 
the expertise of their family doctor more (e.g., to prescribe the appropriate treatment). The absence of influence 
on other attributes is surprising, particularly for sensitivity, since theory predicts that willingness for appropriate 
testing should be higher when the disease is curable57. Public knowledge about NDDs remains poor58; we might 
suppose that respondents have “automatically” associated NDDs with no curability59, like cancer60.

Lastly, considering the reluctance to have their tests read and interpreted by a private company and the extra 
loss associated with the use of algorithmic analysis on extended commercial datasets (AI + vs. AI), results show 
that our representative sample of the French population mainly has privacy concerns with their medical data, 
which could be a significant barrier to AI adoption. The literature shows that patients are open to the usage of 
AI in healthcare61, but there are also concerns over information, privacy, and safety62, including for NDDs such 
Alzheimer’s63. Given that personal medical information is among the most private and legally protected forms 
of data, future scaling-up of commercial healthcare AI will first have to face serious privacy challenges. Several 
articles already highlight data security and privacy concerns as the root cause of scepticism towards AI in all 
areas of healthcare64–66, or for specific areas (mental health, radiology, genomics)67–70. Some articles also point 
out that the public is sometimes willing to trade these privacy concerns for some of the positive elements of AI 
detection: better accuracy of the information form the detection tools71 (which, moreover, people trust more due 
to “automation bias”72), and saving time in diagnostic73. This paper highlights two additional points that may 
mitigate public hesitancy toward AI: lower price and the identity of the test reader.

Although the analyses undertaken in this study used a large representative sample and rigorous methods, 
some practical limitations should be recognized before generalizing the results. The first is the question of the 
intelligibility of the decision task (choice of tests) and the scenarios presented in the DCE survey. This is a 
weakness true for all DCE studies that include many attributes, which we tried to limit by being very restrictive 
on the number of attributes (5 is an acceptable figure, considering the literature, e.g74). However, we must 
recognize that we did not ask a question of intelligibility at the end of the DCE part. In the same vein, certain 
individual variables may appear to be missing: for instance, family history of NDDs, prior exposure to AI in 
healthcare, or individual mental health, which could affect the choice of tests. As the questionnaire was followed 
by other parts (dedicated to infectious diseases), we had to limit ourselves on the number of questions to ask.

The second limitation could lie in the choice set (5 attributes) and the “forced-choice methodology” adopted 
in the DCE. We chose a choice task limited to the essential intrinsic characteristics of the test. Our intention 
was to contrast the two methods of testing (AI vs. bio-saliva), without providing more information on the 
specificity of a given test-method in a particular context. We felt that these reduced deliberations were more 
appropriate to be valid in all contexts, as they did not depend on external factors that may influence the subject’s 
weighting of these fundamental attributes (e.g., regulatory approval of the test-method is a factor, but it may 
change over time). This was, in our opinion, a condition for good generalizability of the trade-offs revealed by 
the subjects in DCE. However, we recognize that our survey focuses on a representative sample of the French 
population; they -like any other population- may have their own cultural biases and/or beliefs about the impact 
of technological innovations in medicine. In short, French people are globally risk-averse75, which may bias our 
AI hesitancy result upwards. As far as the “forced-choice methodology” is concerned, we provided a discussion 
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of this methodological option in the methods section (Appendix A1 also extents the discussion). In our view, 
this option could change upwards the crude levels of WTP inferred from the DCE, but not the relative ones 
(those obtained for varying levels in the other attributes).

Conclusion
This DCE study shows that our representative sample of the French general population is reluctant to adopt AI 
screening on their health data, particularly when these screening tests are carried out on large sets of personal 
data and when the test is read by a private company. These findings indicate that concerns around data privacy 
and the potential misuse of sensitive medical information represent primary barriers to AI-test acceptance. 
If public authorities wish to increase the use of these AI detection methods, they should consider better 
guaranteeing the confidentiality and honest use of personal medical information. For example, a policy of access 
to low-cost testing, combined with certain regulatory constraints that establish the general practitioner as the 
expert in reading and interpreting the AI test, should ensure greater acceptability.

Data availability
The datasets generated and/or analysed during the current study are not publicly available due to participant 
confidentiality agreement, signed at the request of the Internal Review Board (data management plan), but are 
available from the corresponding author on reasonable request.

Received: 25 October 2024; Accepted: 14 July 2025

References
 1. Van Schependom, J. & D’haeseleer, M. Advances in neurodegenerative diseases. J. Clin. Med. 12 (5), 1709 (2023).
 2. Erkkinen, M. G., Kim, M. O. & Geschwind, M. D. Clinical neurology and epidemiology of the major neurodegenerative diseases. 

Cold Spring Harb. Perspect. Biol. 10 (4), a033118 (2018).
 3. Hou, Y. et al. Ageing as a risk factor for neurodegenerative disease. Nat. Reviews Neurol. 15 (10), 565–581 (2019).
 4. Feigin, V. L. et al. The global burden of neurological disorders: translating evidence into policy. Lancet Neurol. 19 (3), 255–265 

(2020).
 5. Peplow, P. V., Martinez, B. & Gennarelli, T. A. Prevalence, needs, strategies, and risk factors for neurodegenerative diseases. 

Neurodegen.  Dis. Biomark. Towards Transl.  Res. Clin.  Pract. 3–8 (2022).
 6. Fakeye, M. B. K. et al. Caregiving-related work productivity loss among employed family and other unpaid caregivers of older 

adults. Value Health. 26 (5), 712–720 (2023).
 7. Achtert, K. & Kerkemeyer, L. The economic burden of amyotrophic lateral sclerosis: a systematic review. Eur. J. Health Econ. 22 (8), 

1151–1166 (2021).
 8. Cantarero-Prieto, D. et al. The economic cost of dementia: a systematic review. Dementia 19 (8), 2637–2657 (2020).
 9. Dauphinot, V. et al. Economic and caregiver impact of alzheimer’s disease across the disease spectrum: a cohort study. Alzheimers 

Res. Ther. 14 (1), 34 (2022).
 10. Jönsson, L. et al. The costs of dementia in europe: an updated review and meta-analysis. Pharmacoeconomics 41 (1), 59–75 (2023).
 11. Meijer, E. et al. Economic costs of dementia in 11 countries in europe: estimates from nationally representative cohorts of a panel 

study. Lancet Reg. Health–Europe  20 (2022).
 12. Rodríguez-Santana, I. et al. Economic burden of huntington disease in Europe and the USA: results from the huntington’s disease 

burden of illness study. Eur. J. Neurol. 30 (4), 1109–1117 (2023).
 13. Yang, W. et al. Current and projected future economic burden of parkinson’s disease in the US. Npj Parkinson’s Disease. 6 (1), 15 

(2020).
 14. DeKosky, S. T. & Marek, K. Looking backward to move forward: early detection of neurodegenerative disorders. Science 302 

(5646), 830–834 (2003).
 15. Zahra, W. et al. The global economic impact of neurodegenerative diseases: opportunities and challenges. Bioecon.  Sustain.  Dev.  

333–345 (2020).
 16. Logroscino, G., Urso, D. & Savica, R. Descriptive epidemiology of neurodegenerative diseases: what are the critical questions? 

Neuroepidemiology 56 (5), 309–318 (2022).
 17. Rasmussen, J. & Langerman, H. Alzheimer’s disease–why we need early diagnosis. Degenerat.  Neurol. Neuromuscul. Dis.  123–130  

(2019).
 18. Nedelec, T. et al. Identifying health conditions associated with alzheimer’s disease up to 15 years before diagnosis: an agnostic study 

of French and British health records. Lancet Digit. Health  4 (3), e169–e178 (2022).
 19. Zucchella, C. et al. The multidisciplinary approach to alzheimer’s disease and dementia. A narrative review of non-pharmacological 

treatment. Front. Neurol. 9, 1058 (2018).
 20. Schapira, A. H. & Olanow, C. W. Drug selection and timing of initiation of treatment in early parkinson’s disease. Annals Neurology: 

Official J. Am. Neurol. Association Child. Neurol. Soc. 64 (S2), S47–S55 (2008).
 21. Ford, E., Milne, R. & Curlewis, K. Ethical issues when using digital biomarkers and artificial intelligence for the early detection of 

dementia. Wiley Interdiscip.  Rev. Data Min. Knowl. Discov. 13 (3), e1492  (2023).
 22. Borchert, R. J. et al. Artificial intelligence for diagnostic and prognostic neuroimaging in dementia: A systematic review. Alzheimer’s 

Dement. 19 (12), 5885–5904 (2023).
 23. Javed, A. R. et al. Artificial intelligence for cognitive health assessment: State-of-the-Art, open challenges and future directions. 

Cogn. Comput. 15, 1767–1812. https://doi.org/10.1007/s12559-023-10153-4 (2023).
 24. Myszczynska, M. A. et al. Applications of machine learning to diagnosis and treatment of neurodegenerative diseases. Nat. Reviews 

Neurol. 16 (8), 440–456 (2020).
 25. Tăuţan, A. M., Ionescu, B. & Santarnecchi, E. Artificial intelligence in neurodegenerative diseases: A review of available tools with 

a focus on machine learning techniques. Artif. Intell. Med. 117, 102081 (2021).
 26. Termine, A. et al. Multi-Layer picture of neurodegenerative diseases: lessons from the use of big data through artificial intelligence. 

J. Personalized Med. 11 (4), 280 (2021).
 27. Thesmar, D. et al. Combining the power of artificial intelligence with the richness of healthcare claims data: opportunities and 

challenges. PharmacoEconomics 37, 745–752 (2019).
 28. Feng, T. Applications of artificial intelligence to diagnosis of neurodegenerative diseases. Stud. Health Technol. Inform. 308, 648–

655 (2023).
 29. Shusharina, N. et al. Modern methods of diagnostics and treatment of neurodegenerative diseases and depression. Diagnostics 13 

(3), 573 (2023).

Scientific Reports |        (2025) 15:26849 7| https://doi.org/10.1038/s41598-025-11917-8

www.nature.com/scientificreports/

https://doi.org/10.1007/s12559-023-10153-4
http://www.nature.com/scientificreports


 30. Bakirtzis, C., Boziki, M. K. & Grigoriadis, N. Prevention, intervention and care of neurodegenerative diseases. Healthcare 11 (16), 
2349 (2023).

 31. Khanna, N. N. et al. Economics of artificial intelligence in healthcare: diagnosis vs. Treat. Healthcare. 10, 2493.  h t t p s : / / d o i . o r g / 1 0 . 
3 3 9 0 / h e a l t h c a r e 1 0 1 2 2 4 9 3     (2022).

 32. Adams, J. L. et al. Telemedicine: a valuable tool in neurodegenerative diseases. Curr. Geriatr. Rep. 9, 72–81 (2020).
 33. Sirilertmekasakul, C. et al. The current state of artificial intelligence-augmented digitized neurocognitive screening test. Front.  

Human Neurosci. 17, 1133632  (2023).
 34. Neumann, P. J. et al. Public attitudes about genetic testing for alzheimer’s disease. Health Aff. 20 (5), 252–264 (2001).
 35. Sheffrin, M., Stijacic Cenzer, I. & Steinman, M. A. Desire for predictive testing for alzheimer’s disease and impact on advance care 

planning: a cross-sectional study. Alzheimers Res. Ther. 8, 1–7 (2016).
 36. Wikler, E. M., Blendon, R. J. & Benson, J. M. Would you want to know? Public attitudes on early diagnostic testing for alzheimer’s 

disease. Alzheimers Res. Ther. 5 (5), 1–11 (2013).
 37. Angelidou, I. A. et al. Attitudes toward pre-symptomatic screening for alzheimer’s dementia in five European countries: a 

comparison of family members of people with alzheimer’s dementia versus non-family members. Front. Genet. 14, 1305107 (2023).
 38. Young, A. T. et al. Patient and general public attitudes towards clinical artificial intelligence: a mixed methods systematic review. 

Lancet Digit. Health. 3 (9), e599–e611 (2021).
 39. Nichol, B. A., Hurlbert, A. C. & Read, J. C. Predicting attitudes towards screening for neurodegenerative diseases using OCT and 

artificial intelligence: findings from a literature review. J. Public. Health Res. 11 (4), 22799036221127627 (2022).
 40. Yakar, D. et al. Do people favor artificial intelligence over physicians? A survey among the general population and their view on 

artificial intelligence in medicine. Value Health. 25 (3), 374–381 (2022).
 41. Weimer, D. L. & Sager, M. A. Early identification and treatment of alzheimer’s disease: social and fiscal outcomes. Alzheimer’s 

Dement. 5 (3), 215–226 (2009).
 42. Clark, M. D. et al. Discrete choice experiments in health economics: a review of the literature. Pharmacoeconomics 32, 883–902 

(2014).
 43. de Bekker-Grob, E. W., Ryan, M. & Gerard, K. Discrete choice experiments in health economics: a review of the literature. Health 

Econ. 21 (2), 145–172 (2012).
 44. Morrell, L. et al. What aspects of illness influence public preferences for healthcare priority setting? A discrete choice experiment 

in the UK. Pharmacoeconomics 39, 1443–1454 (2021).
 45. Jiang, S. et al. Patient preferences in targeted pharmacotherapy for cancers: a systematic review of discrete choice experiments. 

Pharmacoeconomics 41 (1), 43–57 (2023).
 46. Lo, S. H. et al. Patient and caregiver treatment preferences in type 2 and non-ambulatory type 3 spinal muscular atrophy: a discrete 

choice experiment survey in five European countries. Pharmacoeconomics 40 (Suppl 1), 103–115 (2022).
 47. Poulos, C. et al. PCR199 Benefit-Risk preferences of patients for the use of artificial intelligence and ultrasound imaging in different 

settings in echocardiography. Value Health. 26 (6), S349 (2023).
 48. Ride, J., Goranitis, I., Meng, Y., LaBond, C. & Lancsar, E. A reporting checklist for discrete choice experiments in health: the 

DIRECT checklist. Pharmacoeconomics 42 (10), 1161–1175 (2024).
 49. Huang, M. Y., Huston, S. A. & Perri, M. Consumer preferences for the predictive genetic test for alzheimer disease. J. Genet. Couns. 

23 (2), 172–178 (2014).
 50. Myers, R. E. et al. Adherence to colorectal cancer screening in an HMO population. Prev. Med. 19 (5), 502–514 (1990).
 51. Weller, D. P. et al. Colorectal cancer and its prevention: prevalence of beliefs, attitudes, intentions and behaviour. Aust. J. Public 

Health. 19 (1), 19–23 (1995).
 52. Jonker, M. F. et al. Improved external validity of DCE uptake predictions based on a Dual-Response none option format?? Patient 

14 (6), 867–867 (2021).
 53. Frederick, S. Cognitive reflection and decision making. J. Economic Perspect. 19 (4), 25–42 (2005).
 54. Krinsky, I. & Robb, A. L. On approximating the statistical properties of elasticities. Rev. Econ. Stat. 68, 715–719 (1986).
 55. Hauber, A. B. et al. Statistical methods for the analysis of discrete choice experiments: a report of the ISPOR conjoint analysis good 

research practices task force. Value Health. 19 (4), 300–315 (2016).
 56. Nadarzynski, T., Miles, O., Cowie, A. & Ridge, D. Acceptability of artificial intelligence (AI)-led chatbot services in healthcare: A 

mixed-methods study. Digit. Health. 5, 2055207619871808 (2019).
 57. Picone, G., Sloan, F. & Taylor, D. Effects of risk and time preference and expected longevity on demand for medical tests. J. Risk 

Uncertain. 28, 39–53 (2004).
 58. Cations, M. et al. What does the general public understand about prevention and treatment of dementia? A systematic review of 

population-based surveys. PLoS One  13 (4), e0196085  (2018).
 59. Jennekens, F. G. A short history of the notion of neurodegenerative disease. J. Hist. Neurosci. 23 (1), 85–94 (2014).
 60. Robb, K. A. et al. Public perceptions of cancer: a qualitative study of the balance of positive and negative beliefs. BMJ Open  4 (7), 

e005434  (2014).
 61. Fritsch, S. J. et al. Attitudes and perception of artificial intelligence in healthcare: A cross-sectional survey among patients. Digit. 

Health. 8, 8:20552076221116772. https://doi.org/10.1177/20552076221116772 (2022).
 62. Richardson, J. P. et al. Patient apprehensions about the use of artificial intelligence in healthcare. NPJ Digit. Med. 4 (1), 140 (2021).
 63. Mirkin, S. & Albensi, B. C. Should artificial intelligence be used in conjunction with neuroimaging in the diagnosis of alzheimer’s 

disease? Front. Aging Neurosci. 15, 1094233 (2023).
 64. Murdoch, B. Privacy and artificial intelligence: challenges for protecting health information in a new era. BMC Med. Ethics. 22 (1), 

1–5 (2021).
 65. Li, Y. H. et al. Innovation and challenges of artificial intelligence technology in personalized healthcare. Sci. Rep. 14 (1), 18994 

(2024).
 66. Jermutus, E. et al. Influences on user trust in healthcare artificial intelligence: a systematic review. Wellcome Open. Res. 7 (65), 65 

(2022).
 67. Joyce, D. W. et al. Explainable artificial intelligence for mental health through transparency and interpretability for understandability. 

Npj Digit. Med. 6 (1), 6 (2023).
 68. Hosny, A. et al. Artificial intelligence in radiology. Nat. Rev. Cancer. 18 (8), 500–510 (2018).
 69. Rezazade Mehrizi, M. H. et al. The impact of AI suggestions on radiologists’ decisions: a pilot study of explainability and attitudinal 

priming interventions in mammography examination. Sci. Rep. 13 (1), 9230 (2023).
 70. Harrison, J. E. et al. Analysis of public perceptions on the use of artificial intelligence in genomic medicine. Hum. Genomics. 18 (1), 

128 (2024).
 71. Hswen, Y. et al. Does improving diagnostic accuracy increase artificial intelligence adoption? A public acceptance survey using 

randomized scenarios of diagnostic methods. Artif. Intell. Health. 2 (1), 114–120 (2024).
 72. Khera, R., Simon, M. A. & Ross, J. S. Automation bias and assistive AI: risk of harm from AI-driven clinical decision support. Jama 

330 (23), 2255–2257 (2023).
 73. von Wedel, P. & Hagist, C. Physicians’ preferences and willingness to pay for artificial intelligence-based assistance tools: a discrete 

choice experiment among German radiologists. BMC Health Serv. Res. 22 (1), 398 (2022).
 74. Johnson, F. R. et al. Constructing experimental designs for discrete-choice experiments: report of the ISPOR conjoint analysis 

experimental design good research practices task force. Value Health. 16 (1), 3–13 (2013).

Scientific Reports |        (2025) 15:26849 8| https://doi.org/10.1038/s41598-025-11917-8

www.nature.com/scientificreports/

https://doi.org/10.3390/healthcare10122493
https://doi.org/10.3390/healthcare10122493
https://doi.org/10.1177/20552076221116772
http://www.nature.com/scientificreports


 75. Dohmen, T. et al. Individual risk attitudes: measurement, determinants, and behavioral consequences. J. Eur. Econ. Assoc. 9 (3), 
522–550 (2011).

Author contributions
All authors designed the study; TB defined the scenarios for the DCE, DD coded the experiment; IR made the 
statistical analysis; IR, BDC and BV wrote the first draft of the article; All authors reviewed the article.

Funding
French government under the “France 2030” investment plan managed by the French National Research Agency 
(reference: ANR-17-EURE-0020); Excellence Initiative of Aix-Marseille University - A*MIDEX; French Nation-
al Research Agency (GRANT ANR-20-COVR-00 and ANR-21-JPW2-002).

Declarations

Competing interests
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at  h t t p s : / / d o i . o r g / 1 
0 . 1 0 3 8 / s 4 1 5 9 8 - 0 2 5 - 1 1 9 1 7 - 8     .  

Correspondence and requests for materials should be addressed to B.D.-C.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 
4.0 International License, which permits any non-commercial use, sharing, distribution and reproduction in 
any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide 
a link to the Creative Commons licence, and indicate if you modified the licensed material. You do not have 
permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence 
and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to 
obtain permission directly from the copyright holder. To view a copy of this licence, visit  h t t p : / / c r e a t i v e c o m m o 
n s . o r g / l i c e n s e s / b y - n c - n d / 4 . 0 /     .  

© The Author(s) 2025 

Scientific Reports |        (2025) 15:26849 9| https://doi.org/10.1038/s41598-025-11917-8

www.nature.com/scientificreports/

https://doi.org/10.1038/s41598-025-11917-8
https://doi.org/10.1038/s41598-025-11917-8
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.nature.com/scientificreports

	Public hesitancy for AI-based detection of neurodegenerative diseases in France
	Methods
	The choice task
	Data collection
	Statistical methodology

	Results
	Discussion
	Conclusion
	References


