
 
 

Delft University of Technology

Document Version
Final published version

Licence
CC BY

Citation (APA)
Thoral, P. J., de Metz, J., Mulia, S., ten Broeke, A., Heyning, N., ten Tusscher, B. L., Gigengack, R. K., Feijen, H. M.,
Chorus, C. G., & More Authors (2026). Behaviour artificial intelligence technology to support the decision-making
process of continuation or withdrawal of life-sustaining therapy. Intensive Care Medicine Experimental, 14(1), Article 84.
https://doi.org/10.1186/s40635-026-00930-4

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
In case the licence states “Dutch Copyright Act (Article 25fa)”, this publication was made available Green Open
Access via the TU Delft Institutional Repository pursuant to Dutch Copyright Act (Article 25fa, the Taverne
amendment). This provision does not affect copyright ownership.
Unless copyright is transferred by contract or statute, it remains with the copyright holder.
Sharing and reuse
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without
the consent of the author(s) and/or copyright holder(s), unless the work is under an open content license such as
Creative Commons.
Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.

https://doi.org/10.1186/s40635-026-00930-4


Thoral et al. 
Intensive Care Medicine Experimental           (2026) 14:84  
https://doi.org/10.1186/s40635-026-00930-4

RESEARCH ARTICLES

Behaviour artificial intelligence technology 
to support the decision‑making process 
of continuation or withdrawal of life‑sustaining 
therapy
Patrick J. Thoral1,2*   , Jesse de Metz2, Stella Mulia3, Annebel ten Broeke3, Nicolaas Heyning3, 
Birkitt L. ten Tusscher1, Rolf K. Gigengack1, Hilde M. Feijen2, Caspar G. Chorus4, Bas van den Bogaard2 and 
Paul W. G. Elbers1 

Abstract 

Background  Withholding and withdrawing life-sustaining therapy (LST) is common in European ICUs but significant 
variations exist. Behaviour artificial intelligence technology (BAIT) may help standardize the ethical dilemma to con-
tinue or withdraw LST for patients already admitted to the ICU.

Methods  Several sessions with intensivists of an academic medical centre and a large urban teaching hospital were 
held to determine the criteria influencing the process. A discrete choice experiment was conducted during which 
25 hypothetical cases were presented to the participants. For each case the participants had to decide whether they 
would continue, continue with a time limited trial of one week, or withdraw LST. The results of the experiment were 
used to develop a multinomial logistic regression model that was incorporated in a web-based decision-support 
system.

Results  Thirty-six participants (intensivists and fellows in intensive care medicine) completed the experiment. The 
estimated model consisted of twelve covariates and showed good model fit (McFadden’s ρ2 0.25). The most impor-
tant covariates were age, patient values, expected cardiovascular and pulmonary impairment after ICU discharge 
and frailty at admission. The BAIT system lets intensivists view expected decisions based on documented criteria 
and uses color-coding to show the magnitude of the effect and its direction (i.e. to continue or withdraw LST).

Conclusions  We developed a BAIT system that may support clinicians facing the dilemma of continuing or with-
drawing LST by elucidating the key criteria involved in assessing medical futility.
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Background
The progress of medicine, and intensive care medicine 
in particular, has allowed the application of life-sustain-
ing therapy (LST) to treat potentially reversible condi-
tions that would otherwise have been fatal. However, 
starting or continuing intensive treatment in every situ-
ation may not be in the best interest of each individual 
patient and society as well due to the high costs and 
resource usage associated with LST [1].

Current guidelines for example suggest against initia-
tion of cardiopulmonary resuscitation if it is obviously 
futile [2], but futility varies between sociocultural and 
personal beliefs and is also influenced by legal implica-
tions [3–5].

Both withholding and withdrawing intensive care 
treatment is common in European ICUs but significant 
regional variations exist [6, 7]. In the Netherlands, both 
withholding and withdrawing are legally permitted 
when treatment is considered futile by the practicing 
physician. Since there is no uniform definition of futil-
ity of medical treatment, many guidelines suggest that 
decisions relating to withholding or withdrawing treat-
ment should be taken in interdisciplinary meetings and 
as part of shared decision-making during family confer-
ences to elicit patients’ values and goals [8, 9].

However, the organization of intensive care units vary 
and the composition of interdisciplinary meetings and 
the interactions between team members during these 
meetings may vary [10]. Consequently, the evaluation 
of medical futility may also vary.

Behavioural artificial intelligence technology (BAIT), 
a form of discrete choice analysis, is a technique that 
allows capturing the expertise of domain experts (e.g. 
intensivists) by analysis of a choice experiment [11]. 
Choice analysis techniques have traditionally been used 
to predict future choices by identifying the preferences 
of large groups of consumers, citizens, or patients. 
While originally an econometric technique, models 
have been successfully reconceptualized as decision 
support or expert systems and applied in the intensive 
care domain to support admitting COVID-19 patients 
[12] and performing surgery on neonates with necrotiz-
ing enterocolitis [11].

While a number of authors have proposed to use com-
puterized decision support to aid the difficult ethical 
dilemmas surrounding withdrawal of LST [13–15], the 
number of models that could support this decision is cur-
rently scarce [16].

In this work we evaluated whether behavioural artifi-
cial intelligence could capture the criteria that determine 
the decision to continue or withdraw LST. In addition, we 
aimed to develop a decision support system to ultimately 
aid this dilemma.

Methods
Situation
Intensivists and fellows in intensive care medicine of a 
tertiary academic medical centre (Amsterdam UMC, 
AUMC) and a large teaching hospital (OLVG) both situ-
ated in Amsterdam, The Netherlands were invited to par-
ticipate in the experiment.

Design
Figure  1 provides a schematic overview of the study 
design, outlining the sequential steps from defining the 
clinical decision problem through vignette construc-
tion, the web‑based discrete‑choice experiment, statis-
tical modelling, and integration into the BAIT system. 
From May 2022 till August 2023 during several sessions 
a representative number of intensivists of both hospi-
tals (PT, JdM, BtT, RG, H-MF, BvdB) in collaboration 
with discrete choice experts (AtB, NH) defined criteria 
that intensivists would most likely use to decide whether 
they would (unconditionally) continue, continue during a 
time-limited trial or withdraw LST for patients admitted 
to the ICU. These criteria were subsequently operational-
ised as attributes in the discrete-choice experiment.

A web-based choice-experiment was designed, and 
participants were enrolled in January 2023. The choice-
experiment scenarios were constructed using Choi-
ceDesign version 0.1.2 [17]. ChoiceDesign was used to 
generate an efficient experimental design based on the 
predefined attributes and levels, ensuring balanced rep-
resentation and minimal correlation between attributes 
to ensure that choices made in the experiment would 
be as informative as possible concerning the weights 
assigned by intensivists. The resulting choice tasks were 
exported and presented to participants through a custom 
web-based questionnaire.

Feedback was used to improve the experiment by 
clarifying and refining the criteria and removing medi-
cally implausible combinations. An improved experi-
ment was developed, and participants were enrolled from 
December 2023 to April 2024. The final design included 
25 choice tasks per participant, consistent with standard 
practice in discrete‑choice experiments involving multi-
ple attributes and levels [18]. All eligible intensivists and 
fellows at the participating centres were invited to par-
ticipate, and the final sample reflects those who enrolled 
during the study period.

Representative example vignettes and the correspond-
ing attribute-level tables are provided in the Supplemen-
tary Digital Content (Vignettes section).

Participants were characterised by role (intensivist or 
fellow) and by hospital (AUMC or OLVG). No additional 
demographic or cultural information was collected, as 
Dutch and EU privacy regulations restrict the processing 
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of special categories of personal data unless strictly nec-
essary for the research aim.

Statistical analyses
Statistical analyses were performed using R Statistical 
Software v4.4.1 [19]. Multinomial and binary logistic 
regression models were developed using the Apollo 
package version 0.2.8 [20, 21]. In addition to an aggre-
gate model using data from all participants, separate 
models were created for both participating hospitals 
(AUMC and OLVG), and for intensivists and fellows 
in intensive care medicine. For the binary model, the 
continue and time-limited continuation decision were 

combined. All models were specified as fixed‑coefficient 
logit models; no random parameters were included. 
Ordered categorical predictors were coded as inte-
ger scores (0, 1, 2, …) and entered as linear terms. To 
evaluate the linearity assumption, we estimated supple-
mentary models with level‑specific coefficients for each 
ordered predictor (i.e., treating each ordered level as 
a separate category). Group differences were analysed 
using pooled interaction models, with a joint Wald 
test across all interaction terms as the primary infer-
ential assessment, and Holm-adjusted individual Wald 
tests provided as complementary estimates of specific 
parameter differences. Relative factor importance was 
calculated using maximum utility contribution.

Fig. 1  Study design. Schematic showing the five steps of developing the Behavioural Artificial Intelligence Technology (BAIT) system. 1. During 
Expert sessions the clinical decision problem is defined, including criteria influencing that decision. 2. Based on the input of the expert sessions, 
vignettes are constructed, using specified criteria levels and removing clinically implausible combinations. Using the ChoiceDesign software 
efficient combinations of criteria are chosen to create the vignettes. 3. The vignettes are presented to participants in a web-based discrete choice 
experiment (DCE). In the experiment, participants are requested to document their decision (choice) based on the presented vignette. 4. Using 
the results of the DCE, statistical models are developed using Apollo software. 5. The statistical models are used in the BAIT system, a web-based 
system, to show predictions based on the input of the predictors. In the current study, we used an optional iterative step by running a pilot DCE 
used to optimize the final DCE
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Behavioural artificial intelligence technology system
The multinomial logistic regression model was used to 
develop a behavioural artificial intelligence system. By 
documenting the required criteria levels, intensivists 
were able to see the predicted decision as a percentage 
of their peers that would take that decision. In addition, 
color-coding was used to help visualize the direction (i.e. 
continue, time-limited-trial or withdraw) and magnitude 
of the effect for each documented criterion.

Results
In the initial pilot experiment 23 intensivists (in train-
ing) completed the experiment. Plenary sessions were 
held discussing the pilot model and feedback was used 
to develop the final set of criteria (Table  1). Addition-
ally, based on physician feedback, the narrative-based 
vignettes were replaced by forms explicitly showing the 
criteria reflecting the clinical status, prognostic factors 
and patient and family values of the fictitious patients 
to be evaluated (See Supplementary Digital Content, 
Vignettes section).

From December 2023 to April 2024 potential partici-
pants (n = 75) were invited by both oral invitation and 
e-mail. Thirty-six (48%) participants, 26 intensivists and 
10 fellows in intensive care medicine fully completed the 
experiment containing 25 cases.

The estimated model consisted of twelve covariates 
and achieved good fit (McFadden’s ρ2 0,25) [22]. Models 
with level-specific coefficients revealed that some predic-
tors showed non-linearities across levels (Figure S1 and 

Table  S3, Supplemental Digital Content). For consist-
ency and interpretability, the final model retained the 
linear coding of ordered predictors. Multinomial coef-
ficient weights for all participants are shown in Table 2. 
Relative importance of covariates is depicted in Fig. 2 and 
Supplementary Digital Content, Figure S2 for the multi-
nomial and binary model, respectively. Age, patient and 
family values, expected cardiovascular and pulmonary 
impairment after ICU discharge and frailty at ICU admis-
sion were the most important covariates. Interestingly, 
expected ICU length of stay did not appear to signifi-
cantly influence the decision of the consulted intensivists. 
Covariates associated with poorer prognosis—such as 
higher age, frailty, organ impairment, and greater burden 
of suffering—reduced the likelihood of choosing contin-
uation and, to a lesser extent, reduced the likelihood of 
selecting a time-limited trial compared with withdrawal. 
Favourable indicators increased the likelihood of contin-
uation more strongly than they increased the likelihood 
of selecting a time-limited trial.

Subgroup analysis
When comparing the preferences of participants of both 
hospitals using a pooled model, no statistically significant 
differences were observed (Table  3 and Supplementary 
Digital Content, Figure S3). However, overall, the pref-
erences of intensivists versus fellows showed a statisti-
cally significant difference, with a higher impact of frailty 
at hospital admission for the fellow group (Table  3 and 

Table 1  Decision criteria and levels

NYHA New York Heart Association classification of heart failure [31]. GFR Glomerular Filtration Rate. mRS Modified Rankin Scale [32, 33]. Definitions of the NYHA and 
mRS scales are available in Supplemental Digital Content, Tables S1 and S2

Level 0 Level 1 Level 2 Level 3

Baseline clinical and prognostic factors

 Expected additional ICU length of stay A couple of weeks A couple of months

 Clinical situation Deterioration No improvement

 Age (years) 40 55 70 85

 Frailty at hospital admission 1–2 3–4 5–6

 Life expectancy (pre-admission) 6–12 months 1–5 years  > 5 years

 Burden of Suffering Limited Severe

Expected post-ICU impairment

 Cardiovascular impairment NYHA I NYHA II NYHA III NYHA IV

 Pulmonary impairment No impairment Moderate impairment Severe impairment

 Renal impairment No impairment (GFR > 30) Pre-dialysis (GFR 15–30) Dialysis dependent (GFR < 15)

 Neurological impairment mRS 0–1 mRS 2–3 mRS 4–5

 Gastro-intestinal impairment Without tube-feeding Tube-feeding dependent

Patient or family values

 Patient or family values Expected future physi-
cal disabilities are possibly 
acceptable

Expected future physical disabili-
ties are most likely unacceptable
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Fig. 3). Other covariates did not demonstrate statistically 
significant differences between the groups.

Behavioural artificial intelligence technology system
The resulting BAIT system translated the estimated 
model into an interactive interface that displays predicted 
decisions and visualises attribute effects (Fig. 4).

Discussion
In this study we developed a discrete choice model that 
helps to elucidate the criteria influencing the decision to 
continue or withdraw LST of intensivists and fellows in 
intensive care medicine of two Dutch urban hospitals.

Age has traditionally been used a marker for risk 
assessment. However, the response to advancing age var-
ies and recent advancements lead to the development of 
the concept of frailty syndrome [23]. With the inclusion 
of frailty at hospital admission in our model, we expected 
a relatively large effect of frailty, but age still appeared 

to be more significant on the decision to continue LST 
(Fig. 2). A possible explanation might be that while frailty 
influences the decision to admit patients to the ICU, age 
is used to determine proportionality in continuing treat-
ment for already admitted patients.

Patient values (often represented by family or relatives) 
played an important role in continuing or withdrawing 
in our experiment, reflecting the importance in ICUs of 
family centred care with shared decision-making. The 
relatively small effect of neurological impairment may 
have been offset by the large role of patient values, sug-
gesting that intensivists require a proxy of the patient to 
determine whether a neurological outcome is acceptable.

Interestingly, while in sessions with intensivists it 
was suggested that the expected length of stay would 
influence the decision, since it was assumed this was 
a proxy of the severity of the underlying illness, in the 
experiment this did not appear to influence the cho-
sen alternative. Within our discrete-choice design, 

Fig. 2  Relative importance of covariates for the multinomial model. Expected additional ICU length of stay did not appear to significantly influence 
the decision to continue or withdraw life-sustaining therapy
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expected length of stay was included following recom-
mendations from participating physicians. Although its 
interpretability may be less clear in scenarios lacking 
explicit diagnostic or severity details, clinicians noted 
that expected length of stay is commonly used to gauge 
clinical trajectory and resource allocation. We therefore 
retained the covariate to reflect clinical judgement and 
preserve consistency in the experimental design. Nev-
ertheless, prior studies have shown that clinicians’ abil-
ity to predict clinical trajectories, including the need 
for prolonged mechanical ventilation, is limited [24]. 
Intensivists may recognise the limited reliability of 
such predictions and consequently place less weight on 
expected additional ICU length compared with more 
robust indicators such as age, frailty, organ dysfunc-
tion, and patient values. Within the vignette structure, 
expected length of stay may also lack the contextual 
cues clinicians typically use to interpret prognostic 
estimates, further reducing its perceived relevance.

The multinomial model also clarifies the circumstances 
under which clinicians preferred a time-limited trial. The 
graded pattern across attributes suggests that time-lim-
ited trials were most often selected in situations of inter-
mediate or unresolved prognostic uncertainty, where full 
continuation appeared disproportionate but immedi-
ate withdrawal felt premature. In this sense, the model 
reflects how time-limited trials function in clinical prac-
tice as a structured approach to managing uncertainty, 

allowing clinicians to reassess the patient’s trajectory 
before committing to longer-term treatment decisions.

While there were no significant differences in the mod-
els of the two hospitals, there was a significant difference 
between the coefficient weights of intensivists vs. fellows 
(Table 3). However, only frailty had a statistically signifi-
cant higher effect on the decisions of fellows, though as 
mentioned, for all groups, age still appears the most 
important covariate.

Compared to conventional rule-based or knowledge-
based approaches, the discrete choice approach allows 
choices during the experiment to reveal expertise. Espe-
cially for difficult ethical decisions, individuals may find 
it challenging to describe why they made a certain deci-
sion, partly because these decisions are made by intuition 
or unconsciously [25, 26]. By modelling their decisions, 
experts are not required to explicitly state their rationale, 
and arbitrary deterministic rules are not needed.

While machine learning based models trained on large 
historic datasets may offer a seemingly attractive alterna-
tive, many of the best performing algorithms are difficult 
to understand. Since explainable models are important 
for achieving confidence by providers, it could be argued 
that models are ideally fully interpretable [27]. The coeffi-
cient weights used in BAIT are relatively easy to interpret 
and allow a clear understanding of the factors leading to 
a decision. In addition, the currently available historic 
ICU datasets do not contain the factors intensivists use 

Table 3  Subgroup comparison—multinomial pooled interaction models

*  p < 0.05; *** p < 0.001
1 Continue: Continue life-sustaining therapy vs. Withdrawal
2 Time-Limited: Time-Limited Trial vs. Withdrawal

Amsterdam UMC vs. OLVG Intensivists vs. Fellows

Criteria Wald statistic Uncorrected p value p value Wald statistic Uncorrected p value p value

Overall group difference 15.1 0.368 50.1***  < 0.0001

Individual criteria

 Expected additional ICU length of stay 1.67 0.196 1 2.47 0.116 0.695

 Clinical situation 0.512 0.474 1 3.92 0.0477 0.334

 Age (years) 0.276 0.6 1 0.797 0.372 1

 Frailty at hospital admission 0.00193 0.965 1 10.8* 0.00101 0.0141

 Life expectancy (pre-admission) 0.0141 0.906 1 0.946 0.331 1

 Burden of Suffering 0.374 0.541 1 5.96 0.0147 0.152

 Cardiovascular impairment 0.0874 0.767 1 0.0175 0.895 1

 Pulmonary impairment 0.662 0.416 1 5.53 0.0187 0.168

 Renal impairment 0.000173 0.99 1 0.842 0.359 1

 Neurological impairment 0.00706 0.933 1 4.47 0.0344 0.275

Gastro-intestinal impairment 0.311 0.577 1 0.59 0.443 1

 Patient or Family values 0.127 0.722 1 6.06 0.0138 0.152

 Constant—Continue1 0.201 0.654 1 6.29 0.0122 0.146

 Constant—Time-Limited2 0.0654 0.798 1 6.49 0.0109 0.141
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to make their decision impeding model development and 
validation [28].

Our study also has several limitations. Firstly, since 
our results were generated in a single academic medical 
centre and one large urban teaching hospital in the Neth-
erlands, they may not generalize well to smaller or non-
teaching hospitals and especially health organisations 
outside of the Netherlands. The generalizability of our 

findings is also shaped by the Dutch legal and cultural 
context in which decisions about withholding or with-
drawing LST are made. Concepts such as medical futil-
ity, the role of patient representatives, and the structure 
of shared decision-making vary substantially across juris-
dictions and religious traditions. The BAIT framework 
can be adapted to other settings by modifying attribute 
definitions, incorporating locally relevant ethical or legal 

Fig. 3  Comparison of covariate importance. Covariate importance is expressed as coefficient weights. Differences in coefficient weights were 
tested using the Wald test in a pooled interaction model of both groups. Error bars show 95% confidence intervals. NS not statistically significant. 
*p < 0.05
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considerations, and involving clinicians and patient rep-
resentatives from the target context during vignette 
development. In addition, the choice alternatives them-
selves may require adaptation. Whereas the Dutch con-
text allows decisions between continuing treatment, 
continuing with a time-limited trial, or withdrawing 

treatment, other jurisdictions or religious traditions 
may restrict the ethically or legally permissible options. 
In such settings, the framework could instead focus on 
choices such as withholding treatment escalation versus 
continuing or escalating treatment. These adaptations 
would allow the discrete-choice experiment to reflect 

Fig. 4  Web-based behavioural artificial intelligence system. After filling out the required criteria levels the system calculates the number 
of intensivists that would have made the same decision. In this example only 9% of intensivists would have decided to continue life-sustaining 
therapy. Colour-coding is used to intuitively show the direction, with green for continue and red for discontinue, and the magnitude of the effect 
by the intensity of the colour for that criterion
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the normative, cultural, and legal environment of other 
countries or religious communities while maintaining the 
methodological structure of the approach. A further limi-
tation is that we did not collect demographic or cultural 
characteristics of respondents beyond their role (inten-
sivist or fellow) and participating hospital. Under EU and 
Dutch privacy legislation—specifically the General Data 
Protection Regulation (GDPR, Article 9) and its national 
implementation in the Uitvoeringswet AVG (UAVG)—
data on ethnicity, cultural background, and religion 
are classified as special categories of personal data and 
may only be processed when strictly necessary for the 
research aim. As these characteristics were not essential 
to the study objectives, they were not collected. Although 
all participants worked within the same national health-
care and legal framework, unmeasured heterogeneity in 
personal background, clinical experience, or values may 
still have influenced individual decision-making.

Secondly, although we aimed to quantify the effect sev-
eral criteria have on the decision-making process and 
used several sessions to compile the list of potential fac-
tors, it cannot be ruled out that other criteria may play 
a role in establishing futility of treatment and thus influ-
ence the decision to continue or withdraw LST. In real-
world practice, decisions about LST are also shaped by 
contextual influences that were not included in our exper-
iment, such as culture, local policy, staffing levels, bed 
strain, prior family meetings, religious beliefs, litigation 
experience, and diagnosis-specific clinical trajectories. 
These criteria can meaningfully affect how intensivists 
interpret clinical information and engage in shared deci-
sion-making. Because such influences are highly variable 
across settings and difficult to standardize within a dis-
crete-choice experiment, they were not incorporated into 
the model. We therefore emphasise that BAIT should not 
be viewed as a replacement for clinical judgement or the 
broader contextual information available at the bedside. 
Instead, the tool is intended to make explicit the rela-
tive importance of the clinical and value-based criteria 
included in the experiment, while recognising that clini-
cians must continue to integrate organisational, cultural, 
and situational factors when applying the model in prac-
tice. A further consideration is that decisions about LST 
are inherently dynamic. In clinical practice, intensivists 
repeatedly reassess the patient’s trajectory, response to 
treatment, evolving organ dysfunction, and the outcomes 
of prior family meetings. These iterative evaluations often 
carry as much weight as the initial clinical review. Our 
discrete-choice experiment, by design, captures a single 
moment of decision-making and therefore cannot fully 
reflect the temporal dimension through which prognos-
tic uncertainty resolves and treatment goals are revisited. 
This limitation is intrinsic to vignette-based approaches 

and should be kept in mind when interpreting the model 
outputs, as real-world decisions are shaped by evolving 
clinical information rather than static presentations.

A further methodological limitation is the assumption 
of linearity in several ordered covariates. Supplemen-
tary models showed non‑linear patterns for predictors 
such as age, life expectancy, pulmonary impairment, and 
renal impairment. For simplicity and interpretability, 
we retained a linear specification in the final multino-
mial model. The results should therefore be interpreted 
with the understanding that some covariates may exert 
non‑linear influences that are not fully captured.

Additionally, while BAIT allowed us to help elucidate 
the importance of criteria influencing our decision, it 
cannot answer the question why those criteria were con-
sidered relevant. Since coefficient weights reflect deci-
sions of a group of physicians, BAIT may unintentionally 
reinforce majority opinions. Large studies evaluating peer 
pressure on physician end-of-life decisions are lacking, 
but a network study does suggest at least a modest effect 
[29]. In part this is mitigated in the system by showing 
the percentage of intensivists choosing a specific strategy 
and not giving the strategy directly as an advice to follow. 
Nevertheless, physicians need to carefully consider how 
to use BAIT in clinical practice while still taking minority 
voices into account.

Many medical societies and associated law dictate that 
the professional standard determines whether treatment 
is considered medically futile [5, 8]. But as part of shared 
decision-making patient beliefs should be integral part of 
these discussions. In similar discrete choice experiments 
with the general population, physicians and nurses, the 
general population was more likely to choose to withdraw 
LST [16, 30]. We therefore recommend validating our 
model in the general population and with ICU patient 
associations and support communities to identify dis-
crepancies. Discrepancies are not inherently problematic; 
however, they underscore the importance of maintaining 
an open approach during meetings with representatives 
of critically ill patients.

Finally, the cases were hypothetical. Despite substantial 
efforts to make the cases representative of clinical prac-
tice, a significant limitation in their evaluation was the 
absence of a specific condition or disease, which would 
hinder any generalisability beyond that particular illness.

Conclusions
We developed a clinical decision support system using 
behavioural artificial intelligence technology for the 
dilemma to continue or withdraw life-sustaining therapy. 
Elucidating and quantifying the criteria involved in these 
decisions may clarify the inherently subjective nature of 
medical futility.
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Take‑home message
Behavioural Artificial intelligence Technology is a novel 
technique that helps elucidate the key criteria involved 
in end-of-life decisions. A BAIT system may support 
decisions to continue or withdraw life-sustaining thera-
pies in the ICU.
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