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Ethics



What is ethics?

 Ethics is trying to understand what is right and 
good

 AND to act in a right and good manner

 Ethics requires critical reflection

 Articulating what we should do, why we should 
do it, and how we should do it

 Ethics is shaped by lived experience, personal 
relationships, culture, gender, etc

 i.e. contextual and environmental factors



Ethicist is…
 Resource - clarifying ethical 

issues, offering alternative 
perspectives, reviewing options 
and developing resolutions

 Educator – helping to build ethics 
capacity

 Policymaker – developing 
policies on ethics-related issues 
or contributing ethics  
perspective

 Researcher - contributing to the 
literature and advancement of the 
field

→ Emphasis on collaboration



Illustrative Levels of Ethical 
Reflection for AI: 

 Clinical
 Considering application of particular technology for an 

identified patient or group of patients, e.g. cochlear 
implant
 Focus is typically on values of patient and health care professionals providing service

 Organizational/Corporate
 A technology requires a corporate approach to 

systematically address an issue, e.g. a policy response 
 Focus is balancing obligations to patient, meeting needs of all current and prospective 

patients  and health care system

 Health System
 A health technology assessment body is reviewing a 

technology to determine if it should be funded through the 
public system, e.g. bilateral cochlear implants. 
 Patient and societal ethical values are considered 



Transferable lessons: 



 To the extent that medical technologies using AI shifts or changes 
the traditional face-to-face point of care, e.g. telemedicine, 
robotics, it necessarily alters the context of traditional physician-
patient fiduciary relationship (Bean 2015). 

 Illustrative questions: 
 Does the shift in context affect the fiduciary (i.e. trust-based) 

relationship?

 Are any impacts to that relationship positive, negative, neutral or 
unknown?

 How can we mitigate the potential negative impacts? 

 What is our comparator, e.g. the most skilled physician? 

 What lessons are transferable from other areas, e.g. telemedicine, 
driverless cars, etc.? 

Shifting Context



 There is no consensus on a definition of trust.

 There is nonetheless general convergence on the 
following attributes:

 is the outcome of behaviors (Hardin 2006);

 contingent upon the context; 

 functions in relation to the person/object upon which trust 
is placed (Lippert 2008); 

 must be continually maintained (Andreassen, Trondsen, Kummervold, et al 

2006); and

 involves a degree of vulnerability due to reliance on 
others (Greenwood & Van Buren 2010; Andreassen, Trondsen, Kummervold, et al 2006)

Trust



 1. Interpersonal trust shared between individuals (Hall, 

Zheng, Dugan et al 2002)

 Positive correlations associated with a trusted physician-patient 
relationship include treatment adherence, longer provider 
relationship, and perceived effectiveness of care (Shea & Effken, 2008). 

 Negative correlations associated with a distrustful physician-
patient relationship are lower rates of care seeking, preventative 
services and surgical interventions (Shea & Effken, 2008).

 2. System or organizational-based trust, which is broad 
in nature and refers to an abstract collective (Hall, Zheng, Dugan 

et al 2002) 

Types of Trust



 Transforming into a more contractual or quasi-
contractual relationship

 A contractual relationship generally holds the parties 
involved only to acts or forbearances detailed within 
the agreement.

 A shift to a contractual relationship could impact the 
nature of healthcare and basic conceptions of trust 
associated therein
 Shifts the focus to a more episodic encounter versus an 

ongoing relationship. 

Transformation of Fiduciary 
Relationship?



 Autonomous/Driverless Cars
 Who is the driver?
 In Feb. 2016, National Highway Traffic Safety Administration issued 

clarification to Google that it will deem computer software as the 
“driver” for Google’s autonomous vehicles

 How should driverless cars be programmed to make life and death 
decisions, e.g. apply a utilitarian calculus? When/how should it 
break the law? 

 Lethal autonomous weapons systems
 Who decides and acts?
 Convention on Certain Conventional Weapons outlines the need for 

‘meaningful human control’ over targeting and engagement 
decisions

 Telemedicine/ Medical Outsourcing
 How trustworthy are the individual(s) and system? 
 Limiting privacy & confidentiality concerns
 Promoting patient safety

Transferable Lessons? 



 AI presents courts with unique legal challenges

 AI often intersects with cyberlaw which poses complex 
jurisdictional issues

 Robots, for example, blur line between people and 
instrument

 Who shoulders or assumes the risk of mistakes? 

 Manufacturer(s)?

 User?

 Patient? 

 Seller/Distributor?

 Instructor? 

 Statutory exemption or heightened negligence standard? 

Legal Liability in AI? 



Prefix tele- means “from a distance” 

 Different than “telehealth” which simply refers to use 
of IT for health purposes, e.g. MyChart

Definition: Virtual interactive method through 
which:

 a patient can be examined, monitored or treated

 with the clinician and patient in separate geographical 
locations

 (Roine, Ohinmaa & Hailey 2001)

Telemedicine



 Research data demonstrates that there is a disparity 
between patient’s desire for adoption of telemedicine 
and health care providers willingness to use 
telemedicine with patients.
 (Andreassen, Trondsen, Kummervold et al 2006)

 Telemedicine’s uptake has not mirrored that of other 
new medical technologies
 (Chen 2010; Field & Grigsby 2002)

 Most successful uptake in high-tech, low touch modalities such as 
teleradiology 

 Poor uptake in low-tech high touch medicine such as a physical 
exam

The Gap



Physician Acceptance of Telemedicine?

Study from U of Tx Medical School in Houston examined the 
impact of telemedicine in the ICU on mortality, length of 
stay & complications:

 The majority (two-thirds) of physician participants in 
the ICU telemedicine study opted to have the least 
amount of remote monitoring for their patients

 Physicians were reluctant to embrace telemedicine in a 
remote monitoring study
 Documented “deeply entrenched resistance on the part of 

providers.” 

 For many doctors, telemedicine seems to “depersonalize 
the relationship & sabotage trust.” 

 (Thomas E.J. Lucke J. F. Wueste L. et al. 2009; Chen, NY Times, Jan. 7, 2010)



 In an on-line mental health discussion 
forum, 75% of participants found it easier to 
discuss their personal problems on the 
Internet than face-to-face

 Patients appreciated that they could transcend the 
time and space limitations of ordinary medical 
consultation

 E-mediated communication lowered the threshold 
for contacting the physician

 Communicated via more accessible informal 
language
 (Andreassen et al. 2006)

Patient Perspective:



Key Terms 



 No universally agreed up definition of AI

 AI is a branch of computer science that focuses on 
the ability of computers to imitate or simulate 
specific aspects of intelligent human behaviour.
 Wellcome Trust, April 2018: Ethical, Societal & Political Challenges of AI in Health. 

 Most current applications are “narrow” in that 
they are only able to carry out specific tasks or pre-
defined problems. 
 (Nuffield Council on Bioethics. Artificial Intelligence in Healthcare and Research. May 

2018). 

Defining Artificial Intelligence: 

https://wellcome.ac.uk/sites/default/files/ai-in-health-ethical-social-political-challenges.pdf
http://nuffieldbioethics.org/wp-content/uploads/Artificial-Intelligence-AI-in-healthcare-and-research.pdf


 Structured or unstructured data sets that due to 
their size and complexity, traditional data 
processing software is inadequate to manage 
it. 
 Wellcome Trust, April 2018: Ethical, Societal & Political Challenges of AI in 

Health. 

 Big data is key to enabling AI

Defining “Big Data”: 

https://wellcome.ac.uk/sites/default/files/ai-in-health-ethical-social-political-challenges.pdf


AI Methods: 



Uses Explanation
Examples

Future

1. Process 
optimization

Optimizing processes such 
as procurement, logistics, 
and scheduling

Automated 
analysis/completion of 
medical documentation

2. Preclinical research Preclinical applications 
such as drug discovery

Determining targets for gene 
editing

3. Clinical pathways Fitting AI into existing 
workflows such as 
diagnostics

Treatment recommendations 
for a particular patient

4. Patient facing 
applications

Using AI to interact with 
patients & other service 
users

Smart homes, robot care-
givers and surgeons

5. Population level 
applications

Identifying epidemics and 
monitoring disease spread

Predicting disease outbreaks

5 Types of Use Cases for AI: 

Wellcome Trust, 2018: Ethical, Societal & Political Challenges of AI in Health 



 1) intelligent design support that assists in 
clinical decision-making (e.g. clinical 
algorithms);  and 
 For example, if your doctor uses an algorithm to help 

determine if you will have a better  long-term outcomes 
having a cardiac procedure versus taking oral anti-
coagulants

 2) robotic assisted devices (e.g. surgeries, sterilization, 
monitoring, etc.).
 For example, monitoring system Care Link Advantage, 

uses a series of cameras and motion sensors placed around 
a home. If the sensors and cameras note something out of 
the ordinary, a text is sent to the caregiver to alert them 
something may be wrong. 

Illustrative use Cases: 



Conceptual Approaches to 
AI



ELSI Research Lens: 

 Ethical
 Whose moral/ethical standards 

apply? 
 Equity and justice

 Legal
 Accountability
 Duty and foreseeability
 Blurred line between person 

and instrument
 Complex jurisdictional issues

 Societal Implications
 Technology that replaces vs. 

supplements
 Trust in technology
 Shifting context of traditional 

therapeutic relationship

 Initially conceptualized in 
the 1990’s as part of the 
Human Genome Project 

 ELSI research contributes in 
various ways at three distinct 
phases of the policy-making 
process: 

 Phase 1: identification of 
policy issues; 

 Phase 2: development of 
policy options; and 

 Phase 3: evaluation of policy 
effects (Burke et al 2015). 



Applying ELSI lens to 
Illustrative Use Cases

 1) intelligent design support 
that assists in clinical 
decision-making

 Ethical
 Impacts on clinician and 

patient decision-making

 Legal
 Big data 

privacy/confidentiality

 Societal Implications
 Trust/reliability in 

technology

 2) robotic assisted devices, 
e.g. robotic assisted 
prostatectomy

 Ethical 
 Accessibility

 Comparator

 Legal
 liability

 Societal Implications
 Cost-effectiveness



 “When an activity raises threats of harm to the 
environment or human health, precautionary 
measures should be taken even if some cause and 
effect relationships are not fully established 
scientifically. In this context the proponent of an 
activity, rather than the public, bears the burden of 
proof.” (Jensen, 2002)

 Precautionary approach with new/emerging 
technologies offers a way of thinking about policy-
making under uncertainty. 

Precautionary Principle



 (1) anticipating possible unintended consequences of new 
technologies, 
 How concerned should we be about potential malicious use of 

technology? 

 (2) reflecting on whether institutions have the ability to govern 
new technologies, 

 (3) including a broad range of views in the innovation process, 
and 
 Explicit consideration of societal and ethical values

 (4) responding to new perspectives and ideas that arise.
 (Stilgoe, Owen, and Macnaghten, 2013)

Responsible Innovation: 



Potential Concerns for AI



 1. Bias in AI applications

 2. Automation

 3. Consent for Personal Health Information

 4. Digital Divide

 5. Economic gain vs. health system benefit

Illustrative Concerns:  



 Central to AI is the use of algorithms to collate, interpret, and act 
upon information

 These algorithms are created by people with particular historical 
and cultural backgrounds

 In March 2017, the Canada Border Services Agency announced it 
would implement facial-matching software in its busiest 
international airports

 Tests on three leading facial-recognition programs revealed:
 99% of the time, the systems correctly identified a lighter-skinned man

 However, on photographs of black women, the algorithm made mistakes 
34% of the time

 The darker the individual’s skin tone, the worse the algorithm performed
 (D. Groen. How We Made AI as Racist and Sexist as Humans. The Walrus. May 16, 2018)

Bias in AI applications

https://thewalrus.ca/how-we-made-ai-as-racist-and-sexist-as-humans/


 Potential automation of work, in which large portions of 
workload are replaced by algorithms

 Automation of health care work
 For example diagnostic areas such as radiology may be largely 

replaced by AI

 To what extent does the public and the health care providers that 
must use the technology trust AI enabled technologies?

 Automation of work at population level
 What will happen to unskilled workers? 

 Role of policy solutions such as basic income? 

Automation of Work: 



 The collection, use, and disclosure of personal health information 
is fundamental for many AI technologies is governed by existing 
legislated and policy frameworks

 Whether and how new technologies follow existing frameworks 
requires close attention

 The nature of data collection as well as data ownership are key 
issues

 Data exhaust, extraneous data that is collected by corporate 
entities but is secondary to the purpose of engaging with the 
technology
 Implications of consent in relation to all of this must be closely 

examined

Consent for Personal Health 
Information: 



 Increasing presence of technology-enabled approaches 
to health care delivery raises questions about equity of 
access to services

 Investments in digital health technologies risk 
worsening gaps in access to health care instead of 
improving them 
 Further disadvantaging the disadvantaged

Digital Divide: 



 Immense opportunity for economic gain for 
those in possession of appropriate capital and 
expertise

 In a publicly funded health system, possibility of 
promoting economic growth through 
innovations purchased by the health sector is 
potentially controversial

Economic Gain vs. Health 
System Benefit: 



 Analogy of vaccine hesitancy:
 Vaccine hesitancy refers to delay in acceptance or refusal 

of vaccines despite availability of vaccination services.

 Vaccine hesitancy is complex and context specific varying across 
time, place and vaccines. It includes factors such as complacency, 
convenience and confidence.

 WHO Feb 6, 2018

 A lot of media stories focus on sensational or fear mongering aspects 
of AI versus potential benefits and safeguards

 There is an absence of focus on conflicting values underlying complex 
policy decisions 

Avoiding “AI Hesitancy”: 



 Ethical issues related to AI in healthcare will arise 
at all levels of ethical reflection

 Explicit integration of ethical and societal values underlying 
complex policy/emerging technology  should occur

 Ethics should be embraced as an ally rather than 
adversary in responsible innovation in AI

 Given the potential benefits, we should have a clear 
objective to avoid AI hesitancy

Summary: 



 Are there any activities that you consider fundamentally “human” or “in 
person” encounters? 

 Would you be okay if your surgeon was located somewhere else, e.g. 
internationally, remotely operating a robot that performed your surgery? 

 What would enhance your trust and willingness to use patient-facing AI 
applications? 

 Are you concerned about automation and loss of jobs caused by potential 
adoption of AI? 

 Do you worry/ feel concerned about the amount/ nature of personal health 
data collected about you? What about data collected generally? 

 What conceptual approaches to AI do you find compelling, e.g. ELSI, 
precautionary approach, or responsible innovation? 

Potential Discussion Questions: 



Questions?
sally.bean@sunnybrook.ca
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 1. Figure out what data they have on you

 2. Don’t like what you are being targeted for, get rid of it

 3. Know your rights

 4. Be wary of sharing your contacts

 5. Know what you are getting into

 6. Be conscious of how you are being tracked

 7. Protect yourself but speak up too

 (Josh O’Kane. How to find out what data Facebook and 
Google are keeping on you. Globe & Mail. April 26, 2018). 

Protecting Your Data Online: 


