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Imagine that you need to be admitted to a hospital because you have a condition that needs 
to be diagnosed and treated. 

Which AI system would you prefer?

Suggests a treatment.

Used for both minor and 

severe illnesses.

Can be explained like a 

doctor's.

Much better than a doctor’s.

The doctor is responsible.

Has been tested for 

discrimination.

Suggests a diagnosis.                                                                                                        

Used for both minor and 

severe illnesses.

Cannot be explained at all.

Somewhat better than a 

doctor's.

The AI system is responsible.

Has been tested for 

discrimination.

Suggests a treatment.

Used for minor illness.

Cannot be explained like a 

doctor's.

Somewhat better than a 

doctor's.

The doctor is responsible.

Has not been tested for 

discrimination.Discrimination:

Responsibility:

Quality:

Explainability:

Severity:

Decision: 

AI System 1 AI System 2 AI System 3
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Modern AI is rapidly transforming healthcare.

Pattern 
detection

Support in 
diagnosis

Support in 
treatment

Identifying at-risk 
groups

Analysing 
medical 
images 
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Introduction



The black box nature of modern AI has led to social 
and ethical concerns.

Explainability vs. quality

Potential challenges/harms:
• Misdiagnoses and adverse patient outcomes 
• Worsening of racial and gender inequalities stemming from 

algorithm bias
• Lack of diversity in training datasets
• Concerns in establishing responsibility and legal liability

PredictionBlack boxInputs
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Ministry of Health Singapore. Artificial Intelligence in 
Healthcare Guidelines (AIHGle). 2021.

Artificial Intelligence in Healthcare Guidelines (AIHGle)

Existing AI governance frameworks 
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The public voice matters! 

Existing AI governance frameworks are abstract, broad, and do not address ethical 
complexities and nuances inherent in AI applications in practice within local contexts.

Social license to operate (SLO):
Informal acceptance and approval granted by society to research activities, extending beyond 

regulatory compliance. It is context dependent.
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To conduct a choice-based conjoint (CBC) analysis survey to examine what ethical 
values are important to Singaporeans in AI decision-making in health care.

Study aim

• A survey method that examines how people 
make complex decisions. 

• Assumes that people make decisions based 
on a combination of factors/attributes.

• Measures relative importance (i.e. how 
important one attribute is compared to 
another) and utility. 

What is conjoint 
analysis?
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Methodology

• 596 survey respondents completed this survey.
• This survey was adapted from an instrument developed by Ploug et al (2021).
• Six attributes that influence AI decision making in health care were used in the analysis.

Decision

1. Suggests a diagnosis.
2. Suggests a treatment.

Severity

1. Used for minor illness.
2. Used for both minor and severe 
illnesses.

Explainability

1. Can be explained like a doctor’s.
2. Cannot be explained like a doctor’s.
3. Cannot be explained at all.

Quality

1. Much better than a doctor’s.
2. Somewhat better than a doctor’s.
3. As good as a doctor's.

1. The doctor is responsible.
2. The AI system is responsible.

Responsibility Discrimination

1. Has been tested for discrimination.
2. Has not been tested for discrimination.
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Which AI system would you prefer?

Suggests a treatment.

Used for both minor and 

severe illnesses.

Can be explained like a 

doctor's.

Much better than a doctor’s.

The doctor is responsible.

Has been tested for 

discrimination.

Suggests a diagnosis.                                                                                                        

Used for both minor and 

severe illnesses.

Cannot be explained at all.

Somewhat better than a 

doctor's.

The AI system is responsible.

Has been tested for 

discrimination.

Suggests a treatment.

Used for minor illness.

Cannot be explained like a 

doctor's.

Somewhat better than a 

doctor's.

The doctor is responsible.

Has not been tested for 

discrimination.Discrimination:

Responsibility:

Quality:

Explainability:

Severity:

Decision: 

AI System 1 AI System 2 AI System 3

An example of a hypothetical scenario with 3 AI systems

(Page 1 of 12)
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• I have trust in the health care 
system.

• I have trust in physicians.
• I have trust in technology.

• I believe that AI will lead to unemployment.
• I believe that AI will cause unintentional harm to humans.
• I believe that AI will lead to loss of control to machines.
• I believe that AI will lead to increased data collection and 

mass surveillance. 

• I believe that AI will lead to more jobs.
• I believe that AI will lead to longer lives.
• I believe that AI will lead to more quality of life.
• I believe that AI will lead to peace and political 

stability.

Trust in healthcare and technology, 
and fears and hope about AI

Fears about AI

Hope about AITrust in healthcare 
and technology

Methodology



Relative importance of attributes 

31.5%

27.7%

15.9%

11.0%

9.2%

4.7%

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

Responsibility

Explainability

Discrimination

Severity

Quality

Decision

Relative importance (%)
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-100 -80 -60 -40 -20 0 20 40 60 80 100

The AI system is responsible.

Cannot be explained at all.

Has not been tested for discrimination.

Cannot be explained like a doctor's.

Quality as good as a doctor's.

Quality somewhat better than a doctor's.

Suggests a treatment.

Used for both minor and severe illnesses.

Used for minor illness.

Suggests a diagnosis.

Quality much better than a doctor's.

Has been tested for discrimination.

The doctor is responsible.

Can be explained like a doctor's.

Utility value
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l

Utility values of attribute levels
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Trust in healthcare and technology, 
and fears and hope about AI

Results

I have some/a lot 
of trust in:

• Technology

• Health care system

• PhysiciansTrust in healthcare 
and technology

83%

95%

88%

Hope about AI I believe that AI 
will somewhat/ 
certainly lead to:

• More quality of life

• Longer lives

• Peace and political 
stability

42%

48%

62%

27%

• More jobs



Trust in healthcare and technology, 
and fears and hope about AI

Results

Fears about AI I believe that AI will 
somewhat/ 
certainly: 

• Lead to unemployment. 

• Lead to loss of control to 
machines.

• Lead to increased data 
collection and mass 
surveillance.

45%

51%

58%

87%

• Cause unintentional harm 
to humans.



Prior Singapore 
research

• Key principles identified: responsibility/accountability, transparency, 
fairness

Comparison with 
Danish survey
(Ploug et al. 2021)

• Similar in ranking attributes
• Singapore showed a stronger preference for explainability, rather 

than the doctor being held responsible for the AI’s 
recommendations. 

• Singapore showed higher trust in AI, and scored higher in both the 
fear and hope scales.

International 
comparison

• Contrasts with a US study where quality was prioritized over 
explainability

• Other studies did not carry out trade-off experiments

Discussion



Limitations

Survey panel is more familiar and 
knowledgeable about the topic. 

Hypothetical scenarios might not reflect
actual future preferences.

The attributes tested might not be 
directly applicable to Singapore.



Conclusion

Prior to advancing the technological quality of the AI system, there is a social and 
ethical obligation to first fulfil the following requirements: 

• the AI system’s suggestions to be explainable like a doctor’s, 
• subject to human doctors’ oversight, 
• rigorously tested to minimize discrimination. 
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Future work

• Fine-tune approaches for integrating AI into clinical decision-making that 
serve the public good

• Conduct additional empirical studies
• To analyse trade-offs between explainability and responsibility
• To identify which values should be added, emphasized, or de-emphasized 

to best align with local cultural norms and values.
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Thank you for listening!
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