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American Counseling Association

• Core professional values
• Enhancing human development 
• Honoring diversity
• Promoting social justice
• Safeguarding the integrity of the therapy relationship
• Practicing in a competent and ethical manner



American Counseling Association

• Fundamental principles of ethical behavior
• Autonomy
• Nonmaleficence
• Beneficence
• Justice
• Fidelity
• Veracity 



National Association of Social 
Workers
• Core Values

• Service
• Social justice
• Dignity and worth of the person
• Importance of human relationships
• Integrity
• Competence 



National Association of Social 
Workers
• Ethical responsibilities to clients

• Promote well-being in client
• Promote right of self-determination in client
• Informed consent
• Competence
• Cultural competence
• Conflicts of interest
• Privacy and confidentiality
• Access to records



National Association of Social 
Workers
• Ethical responsibilities to clients (cont)

• Sexual relationships
• Physical contact
• Sexual harassment
• Derogatory language
• Payment for services
• Lack of decision making capacity
• Interruption of services
• Termination of services



American Psychological 
Association
• General Principles

• Beneficence and nonmaleficence
• Fidelity and responsibility
• Integrity
• Justice
• Respect for people’s rights and dignity



American Psychological 
Association
• Standards

• Resolving ethical issues
• Competence
• Human relations
• Privacy and confidentiality
• Advertising and other public statements
• Record keeping and fees
• Education and training
• Research and publication
• Assessment
• Therapy 



American Medical Association

• Provide competent medical care with respect for 
human dignity

• Professionalism, honesty, and report negligence
• Respect the law
• Respect patients and confidentiality within 

constraints of the law
• Keep up education



American Psychiatric Association

• Physicians should be free to choose whom they 
serve

• Physicians should participate in activities that 
improve public health

• Responsibility to the patient is paramount
• Physicians shall support access to medical care for 

all people



Agenda

• How we study ethics, some examples
• Haidt’s template for human morality
• Honesty and our “fudge factor”
• Moral disengagement
• Cognitive biases
• Genetics: what’s different



If it is not true, don’t say it.
If it is not right, don’t do it

Marcus Aurelius
365AD



A Brief Review of Ethical Decision 
Making…
• Ethics is a branch of philosophy that involves the 

analysis of the moral value of judgments and 
duties.

• Interest in ethics as a field of study has ebbed over 
the centuries, but has been revived in no small part 
by the growth of biomedicine in the second half of 
the 20th century.



Branches of Ethics

• Normative ethics: often called philosophical ethics, 
is involved in the search for norms, not in the sense 
of average, but rather for authoritative standards 
for what peoples’ ethical beliefs ought to be.

• Metaethics: the study of the discipline of ethics, 
the meaning of right and wrong, good and bad, the 
nature of morality

• Descriptive ethics: focuses on how people actually 
behave, the moral beliefs of a specific culture



Normative Ethics

• Deontology
• Utilitarianism
• Principlism



Deontology

• Deontology is an ethical system based on duties 
and moral obligations. Religious laws generally 
impose a set of obligatory behaviors that are right 
or wrong in and of themselves, regardless of the 
consequences. Religious “commandments,” Kant’s 
“categorical imperative” are behaviors that are 
universally binding. 

• Tell the truth
• Prohibitions against abortion, transfusions, divorce, 

murder, eating certain foods, etc.
• Love your neighbor



Utilitarianism

• Utilitarianism states an act is morally right if it 
imposes the greatest benefit and imposes the least 
burden on those involved. The end justifies the 
means. However, it is often very difficult to 
calculate the consequences of particular decisions.

• Lying is morally correct if it saves a life. 
• Killing may be justified for a moral cause, like self-

defense or in a just war.
• Stealing to get food for your family is part of a higher 

duty.



How Utilitarian Are You?

• There is a scale for utilitarianism: The Oxford 
Utilitarianism Scale uses 9 questions to measure 
overall utilitarianism, impartial beneficence (how 
fairly do you apply your decisions), and 
instrumental harm (how far are you willing to go for 
your results). 

• I took it and scored 25/63, 13/35, and 12/28. It 
turns out that I’m not very utilitarian. I have more 
principles than I realize.



Principle-Based Ethics

• Principlism is an attempt to reconcile the discrepancies 
between utilitarianism and deontology by tying moral 
decision-making to certain principles. This is what is 
usually taught in ethics seminars. It is not strictly a 
theory and it is intrinsically vague. It is also not 
hierarchical. It tries to find a balance among ethical, 
professional, personal, and societal values.

• Four principles often used in medical ethics:
• Non-maleficence
• Beneficence
• Respect for autonomy
• Justice



Descriptive Ethics

• Descriptive ethics occupies the border between 
philosophical ethics and social psychology. It is the 
study of how people behave when they are asked 
to make moral choices. Researchers look at 
everything from etiquette to how people vote and 
why, to what values they espouse when shopping, 
or the ethical codes of professional organizations.

• It involves the fields of political science, psychology, 
philosophy, and economics. 



Natural-Rights Theory

• The idea that certain rights are “natural” has a long 
history, going back to the Greeks. The Declaration 
of Independence asserts that these rights are “self-
evident.”

• Different philosophers and politicians come up with 
different lists, but “life” and “liberty” are usually at 
the top. These “natural-rights” supersede the moral 
claims of groups, governments, religions, or the 
“tyranny of the majority.” They would take priority 
over any universal rules (Kant’s never tell a lie) or 
any utilitarian principle (torture 1 person to save 5.) 



Examples of Natural Rights

• Life and Liberty
• Property and Ownership
• Freewill and choice
• Independent thought and speech
• Socialization and relationships
• Personal beliefs and values



Human Rights

• “Human rights” are closely related to natural rights, 
and some claim they are the same. Others suggest 
that natural rights are predominantly negative 
rights (you can’t take someone’s life away from 
them) and human rights are predominantly positive 
(people have a right to education and a secure 
home with loving parents.)

• In the late 20th century, the idea that animals have 
natural rights also has gained traction among some 
philosophers and legal scholars.



“Trolleyology”: Problem #1

• An out-of control train is racing toward five hikers 
who are unaware that it is coming. Adam is 
standing by a switch and can send the train down a 
side track, where one hiker is standing.

• Is it morally permissible for Adam to switch the 
train?

• Most people agree that it is permissible to do this 
and they explain their reasoning in terms of 
utilitarianism.



Train Problem #2

• An out-of-control train is racing toward five hikers 
who are unaware that it is coming. Pushing a large 
person in the path of the train will cause it to stop.

• Is it morally permissible to push a person in the 
path of the train?

• Most people agree that it is NOT morally 
permissible to push a person in the path of the 
train.

• Why not if you are a utilitarian?



The Trolleyology Puzzle

• Is it because we are squeamish? 
• How about if we just open a trap door and have the 

large person fall in front of the train? 
• A few more people say that it is OK, but still most 

will say no.



The Doctrine of Double Effect

• Attributed to Thomas Aquinas, this logical 
maneuver is based on a distinction between what a 
person foresees as the result of a voluntary action 
as opposed to what is intended. Intentions include 
the results of actions and the actions that lead to 
those results. “Double effect” refers to the two 
results that a single action might produce: the one 
aimed at and the one foreseen, but not desired. 
The doctrine of double effect is the idea that it is 
sometimes permissible to bring about a result that 
one does not directly intend.



The Doctrine Applied
Philippa Foot, Oxford Review, #5, 1967

• In the first train example, the intention is the aim 
(to save the five hikers) and the action (flip the 
switch.) The foreseen consequence is the death of 
the single hiker, but that is not the intention (i.e. it 
is not the aim – to save the five hikers or the action 
– flipping the switch.) The doctrine of double effect 
would say that this is morally permissible; that is to 
say, it is sometimes morally permissable to bring 
about a result (death of the single hiker) that was 
foreseen, but not intended (not the aim or the 
action.)



The Doctrine of Double Effect

• The doctrine has been invoked specifically by the 
Catholic Church to guide actions involving conflicts of 
crucial ethical principles: performing a hysterectomy on 
a pregnant woman to save her life (resulting in the 
death of the fetus) or giving a potentially fatal dose of 
morphine to a dying patient in order to relieve pain.

• The doctrine would not allow an abortion (directly 
removing the fetus) to save the life of a dying mother, 
or the euthanasia of a dying patient who was suffering 
intolerable pain using a drug other than a pain killer. In 
these cases, the intention (the action taken) involves 
taking an innocent life.



The Problem With the Doctrine

• The problem, of course, is where do you draw the line?
• A fat man is stuck in the entrance of a cave, preventing a 

party of explorers from getting out when the cave starts 
flooding. They have dynamite. Is it permissible to blow 
him up, as long as their intention is to open the entrance 
of the cave, not to kill the man?

• No one suggests that it does not matter what you do as 
long as you merely foresee and do not intend the evil 
that follows. What we are left with is a doctrine that 
says sometimes it is permissible to harm others if that is 
not the direct intention. We are “begging” the question.



Prof. Foot’s Suggestion

• Professor Foot’s suggestion is that we should 
consider the distinction of negative and positive 
duties. Negative duties include refraining from 
killing or robbing. Positive duties include acts of 
charity and taking care of your family.

• In general, when comparing positive duty to 
positive duty, or negative duty to negative duty, we 
should choose the action that leads to the best 
result. But a negative duty always takes precedence 
over a positive duty since we do not have the same 
duty to help people as we do to avoid harming 
them.



Thought Experiments

• A doctor can save 1 patient with a massive dose of 
medicine, or 5 patients with 5 smaller doses. (2 positive 
duties)

• A person can switch the train to the track where it will 
kill only one person, not 5. (2 negative duties)

• A group of explorers can blow up the stuck man, if he is 
facing the inside of the cave and will drown with the 
rest. (2 negative duties, all will die or just one.) They 
cannot blow him up if he is facing the outside of the 
cave and will eventually be rescued. (Positive – save 5 
versus negative duty – kill 1. The negative duty- do no 
harm- always wins .)



Autonomous Cars

• The ethical debates involving autonomous cars are 
usually framed in positive/ positive duties or 
negative/negative duties. That is, 37,000 people 
were killed in car crashes in 2016, 94% due to 
driver error. Replacing humans with reliable 
machines is an ethical good.

• But when the Uber autonomous vehicle kills the 
pedestrian in AZ, who is the agent involved? Uber? 
AZ that has actively recruited autonomous car 
companies to use their roads in hopes these 
companies will build their factories in AZ?



Autonomous Cars

• From the agencies view, are they making a decision 
contrasting a positive (save lives in the future) and 
negative duty (don’t kill anyone with an imperfect 
version of our car) duty?

• What do we think about this?



Intention and Ethical Judgment

• Beginning at 4 years old, intent gradually becomes very 
important in judging other people’s behavior. Young 
children will almost always, without prompting, help an 
adult grab a toy that is just out of reach. They will 
return a book to a pile if it has been accidently knocked 
off by an adult, but not if it has been deliberately 
pushed.

• The ability to perceive intent is located at the tempero-
parietal junction.

• When we believe people intentionally cause harm, we 
also believe that the harm to the victim is worse than if 
the action was accidental.



Right Tempero-Parietal Junction

• The tempero-parietal junction (TPJ) is an area of 
the brain where the temporal and parietal lobes 
meet, at the posterior end of the Sylvan fissure. 
This area is known to play a crucial role in self-other 
distinction (our body in space) and theory of mind. 
Damage to this area has been implicated in 
producing out of the body experiences. It is also 
the spatial location of auditory hallucinations in 
schizophrenia.

• Electromagnetic disruption here has been shown to 
impair individual’s abilities to make moral 
decisions! 



Reason/Emotion

• The doctrine of double effect and the various re-
workings of the core dilemma are trying to explain 
our intuitions about what is right and what is wrong 
(descriptive ethics.)

• Neuroscience (brain scanning) suggests that people 
use different parts of their brain when looking at 
different dilemmas. For instance, when deciding 
among options that care comparing positive 
/positive duties or negative/negative duties, we 
tend to use the calculating part of our brain. When 
evaluating positive vs. negative duties we use the 
more emotional centers of our brain.



Cognitive Science and Ethics

• Cognitive science has determined:
• Emotions figure prominently in ethical decision making
• Much of our decision-making is apparently unconscious
• Confirmation bias and other cognitive traps are universal 

and unavoidable

• Some writers have decided that we are not so 
much rational human beings as rationalizing human 
beings.



How Do People Make Ethical 
Decisions?
• There is no evidence that straightforward 

deontological, utilitarian, or other rules account for 
how people make ethical decisions, or that ethical 
knowledge results in ethical behavior.

• People are confident in their judgments but are 
largely clueless and incoherent in trying to explain 
why they decide the way they do.



How Do People Make Ethical 
Decisions?
• Making ethical decisions is multi-faceted

• Emotional input
• Beliefs about intentions
• Socialization to a particular culture
• Reflection

• Social scientist Jonathan Haidt proposes that we 
are born with hard-wired “intuitions” that generate 
rapid moral opinions, which are then confirmed as 
we look at the evidence (confirmation bias.)



Jonathan Haidt

• Haidt argues that rather than reaching moral 
judgments by reasoning and reflection, people 
grasp moral truths automatically through intrinsic 
moral intuitions. Moral reasoning is used “post 
hoc” to justify the decision and influence other 
people. 

• Our moral intuition is made possible by five 
different capabilities/ sensitivities of the human 
brain. 

• (Generosity, compassion, tolerance, liberty, 
property are missing, by the way.)



Haidt’s Template for Morality

• Harm/Care 
• empathy, concerns about violence, compassion

• Fairness/Reciprocity
• social contracts, equality, rights, justice

• Authority/Respect
• obedience, duty, respect for superiors

• In group/ out group
• loyalty, betrayal

• Purity
• Intuitions of divinity, mind and soul, moral disgust



Empathy

• A newborn baby, barely able to see, can imitate the 
facial expressions of adults within 1 hour of birth.

• Empathy is a kind of contagious emotional 
expression. As adults we speak and gesture in the 
same way as the person speaking to us.



Empathy: An Evolutionary 
Hypothesis
• The roots of empathy probably arose in mammals, 

who needed to nurture and care for offspring for an 
extended period of time. The limbic system 
(emotion circuitry) is the underpinning of the 
mother-child bond. It has since been co-opted for 
use in other forms of affiliation (pair-bonding, 
friendship, etc.) It is especially powerful in females, 
but also functional in males.

• Empathy is made possible by the insula/anterior 
cingulate circuits in the brain, and the mirror 
neuron system.



The Insula 

• This is the area that connects the state of your 
body to the state of your brain. It is active with 
both physical pain and emotional pain. (Tylenol 
relieves the pain of social rejection as well as 
muscle pain!)

• The insula is critical in helping us infer emotional 
states in others. (The mirror neuron system also 
does this.)



Monkeys and Raisins

• In 1997, four investigators from the University of 
Parma were studying the electrical activity of small 
motor tasks in the brains of macaques. One 
researcher walked into the room and picked up a 
raisin and ate it. He happened to be looking at the 
monitor and saw the electrodes firing indicating a 
motor activity. Investigation showed the same 
pattern as the raisin picking activity.



Mirror Neurons

• The firing neurons were called “mirror 
neurons.” The next question was whether 
mirror neurons exist in humans.

• The answer is yes, but they are more widely 
distributed in our brain, including some areas 
that have nothing to do with movement.



Mirror Neurons and Empathy

• Subjects with higher empathy scores on 
psychological testing exhibit stronger mirror 
neuronal reactions to facial expressions of disgust 
and pleasure.

• Psychological tests of children indicate strong 
correlations of mirror neuron activity with empathy 
scales, not with cognitive scales.



Current Views of Empathy

• Empathy is considered an umbrella term for three 
main components:

• Emotional empathy: sharing another’s feelings and 
behavioral states (being afraid when someone is on a 
tightrope.) It is a biological response found in many 
different species that evolved in the context of parental 
care and group living

• Cognitive empathy: the capacity to think about and 
understand another’s feelings.

• Empathic concern: compassion, the desire to do 
something about another’s suffering.



The Three Empathies

• There is no necessary relationship between 
emotional empathy and kindness. It is naturally 
biased toward those closest to us and away from 
those outside our group. In some studies, the 
higher the empathy toward your own group, the 
less altruism is displayed toward outsiders. This 
makes sense because we believe that emotional 
empathy evolved within families and close-knit 
groups.

• Cognitive empathy and empathic concern rate 
more highly in predicting acts motivated by a sense 
of justice.



Can we teach empathy?

• Probably.



The Dictator Game

• The game…
• Economists predicted that in a game where a 

participant could punish unfair behavior only by 
sacrificing something of their own, they would 
behave selfishly and keep whatever they could get.

• The economists were wrong.



Brain Studies of Fairness

• When reciprocity fails, or the offer is unfair, imaging 
studies reveal significant activation of the anterior 
insula, which plays a role in negative emotions such 
as pain, distress, anger, and disgust.

• When players engage in punishment, a key brain 
center for pleasurable experiences is activated.

• Revenge tastes sweet.



Fairness

• Notions of fairness permeate almost all aspects of 
life. It is universal among all cultures. Human beings 
have the innate capacity to monitor fairness:

• To place values on different things
• To judge when an inequity has occurred
• To  distinguish accidental from intentional giving and 

reneging
• To determine if an unfair act is worthy of retribution



How is Reciprocity Possible?

• Innate sense of fairness
• Strong sensitivity and memory for cheating
• Intuitions about untrustworthy people
• Commitment to revenge



“Nobody forgets where 
he buried the hatchet.”
Frank Hubbard



Logic and Social Specialization

• Most people find the first problem harder than the 
second.

• Social contracts tap a specialization that is present 
in all human beings. Our minds have evolved a 
unique specialization to understand social contracts 
and to detect violations.

• This kind of thought operates unconsciously and 
automatically. The ability to detect cheaters is 
found even in young children.



The Family

• Genetic relatives are more likely to
• Live together
• Protect each other
• Adopt each others orphaned children

• Genetic relatives are less likely to
• Attack and kill each other

• Those outside the family circle are less likely to be 
incorporated in the culture’s moral thinking.



Dan Ariely, PhD
MIT
• Research on irrationality and cheating.
• Economists predict that cheating should be a 

simple cost-benefit analysis – What are the 
rewards? What is the likelihood of being caught? 
What is the punishment?

• This turns out not to be the case.
• The experiment: 20 simple math problems, 5 

minutes, $1 per correct answer. Average: 5 correct 
answers



Experimental Conditions

• Shred your own paper: average $7
• Increase the payout for correct answers: no change
• Pay yourself out of a bowl with $100 in it in the 

next room: no change
• Only partially shred the paper: no change

• Conclusions: most people cheat a little bit



Hypothesis

• We all have a personal “fudge” factor whereby we 
can be a little dishonest but still feel OK about 
ourselves. Can we modify that?

• Have participants recall the 10 Commandments (vs. 
a book) before the experiment: no one cheats, not 
even atheists.

• Sign the MIT honor code: no cheating
• Conclusion: cheating goes down when we are 

thinking about ethics.



Changing Our 
“Fudge” Factor
• Pay people with tokens which they then exchange 

for money in the next room: cheating goes up.
• Place a six pack of coke in refrigerators in dorms: it 

disappears. Place money in refrigerators in student 
dorms: no one takes it.

• Conclusion: cheating goes up when we are a step 
removed from actual money



Changing Our 
“Fudge” Factor
• Participants are given an envelope with $20 to start 

with. They are then to pay back the money for the 
questions they did not answer correctly.

• An actor stands up 30 seconds after the experiment 
starts, says “I’m done,” shreds the answer sheet, 
takes all the money and leaves.

• Participant response depends on what kind of 
sweatshirt he is wearing. Cheating goes down if he 
is “out” group, goes up if he is “in” group.



Cognitive Biases

• Cognitive biases are systematic patterns of deviation 
from rationality in judgment. Many are due to mental 
shortcuts that the brain takes in making decisions 
about the world. They are well-researched and there 
are a lot of them! Here is a short list:

• Confirmation bias
• Bandwagon effect
• Focusing effect
• Frequency illusion
• Gambler’s illusion
• Fundamental attribution error
• Negativity bias
• Stereotyping
• Zero risk bias



Cognitive Biases Summary
(Better Humans website, Benson)

• One author has organized  cognitive biases into 
groups based on what function they may serve us 
in day-to-day life:

• Too much information
• We notice things that are already primed in our mind or 

repeated often.
• Bizarre, funny, dramatic things get more attention
• We notice change.
• We are drawn to details that confirm our existing beliefs.
• We notice flaws in other people more easily than in 

ourselves.



Cognitive Biases

• Not enough meaning
• We find stories and patterns in all data
• We fill in characteristics  from stereotypes, generalities, 

and previous history whenever there is a gap in 
information.

• We think that things and people we are familiar with are 
better than things or people we aren’t familiar with.

• We simplify probabilities and numbers to make them 
easier to think about.

• We think we know what others are thinking.
• We project how we feel in the present into the future.



Cognitive Biases

• Need to act fast
• We need to feel confident.
• We favor the immediate thing in front of us over the 

delayed and distant.
• We are more motivated  and invested in what we have 

already  spent time and effort on.
• We try to avoid irreversible decisions.
• We prefer simple answers.



Cognitive Biases

• What should we remember
• We edit some memories after the fact to make them 

more memorable.
• We form generalities rather than remember specifics.
• We reduce events to their key elements.
• We store memories differently depending on how they 

were experienced.



The Implicit Association Test

• The Implicit Association Test (IAT) was introduced in 
the 1990’s. It was based on the observation that it 
takes the brain longer to process tasks that go 
against previously learned associations (like the 
Stroop test.) The most famous example of implicit 
bias is that it takes longer for the brain to sort 
photos of dark-skinned individuals into groups of 
“good qualities” (honesty, intelligence, 
generosity…) The interpretation is that people have 
implicit biases against certain individuals even 
when they are not aware of having such a bias, and 
even when they believe such biases are wrong.



Implicit Bias (Implicit Social 
Cognition) 
(The Kerwan Institute for the Study of Race and Ethnicity)

• The “implicit” associations we harbor in subconsciously 
cause us to have feelings and attitudes about other 
people based on characteristics such as race, ethnicity, 
age, and appearance. These associations develop over 
the course of a lifetime beginning at a very early age 
through exposure to direct and indirect messages. In 
addition to early life experiences, the media and news 
programming are often-cited origins of implicit 
associations.

• Implicit biases are pervasive. Everyone possesses 
them, even people with avowed commitments to 
impartiality, such as judges.



Confirmation Bias

• Human reasoning is sometimes more about “gut 
feelings” than it is about logic.

• There is a large number of recent books that bring into 
question how much we should trust our brains. Most of 
these books have been about economics or risk 
management, but they all cite biology.

• There is evidence that people make judgments very 
quickly (about 0.25 sec), then come up for a rationale 
as to why they made the decision they did. 

• We are good at believing something and then finding 
the evidence for it afterward (confirmation bias.)



Moral Disengagement: Social 
Cognitive Theory
• When people act contrary to moral standards, they 

activate disengagement mechanisms to avoid 
negative self-condemnation. Moral disengagement 
is a cognitive process by which a person justifies his 
harmful conduct by loosening self-regulatory 
mechanisms. It is a kind of confirmation bias 
related to actions. Eight different mechanisms are 
typically used.



Mechanisms of Disengagement

• 1) Moral justification: the harmful behavior is 
transformed into virtuous behavior (hiring young 
children for work overseas is better than what 
might happen if they couldn’t work)

• 2) Advantageous comparison: comparing the 
harmful behavior to more inhumane or immoral 
behavior (I just took a little money. Some people 
stole a lot. And it’s not like I murdered somebody.)



Mechanisms of Disengagement

• 3) Euphemistic labeling: using sanitized language 
(collateral damage, wasting the enemy)

• 4) Displacement of responsibility: actions are 
viewed as the result of social or authority pressures 
(I had to steal because I didn’t have a job. I was just 
following orders.)

• 5) Diffusion of responsibility: acting collectively 
obscures individual responsibility (Everybody does 
it.)



Mechanisms of Disengagement

• 6) Disregarding or distorting consequences: reduces 
degree of guilt or shame (The insurance company 
won’t miss the money.)

• 7) Blaming the victim: obscures personal 
responsibility (I wouldn’t have taken the money if 
you hadn’t left it sitting on the counter.)

• 8) Dehumanization: victims are stripped of human 
qualities and are viewed as objects (redskins, japs, 
kikes, chinks, etc)



How Likely Are We to Disengage?

• Empathy inhibits moral disengagement.
• Cynicism makes disengagement easier.
• Those who believe strongly in fate are more likely 

to disengage.
• Those who think of themselves as moral people are 

less likely to disengage.



Philip Zimbardo’s List: 
The Lucifer Effect
• Mindlessly taking the first small step
• Dehumanizing others
• Anonymity
• Diffusion of personal responsibility
• Blind obedience to authority
• Uncritical conformity to group norms
• Passive tolerance of evil through inaction or 

indifference



Moral Licensing
(Merritt, et al 2010)

• Moral licensing occurs when people feel secure in 
their moral self-image. They then give themselves 
permission to act or speak in morally dubious ways.

• There is strong evidence that moral licensing occurs 
in many different areas of human behavior



Examples of Moral Licensing

• In answering questions about a vignette (hiring a 
black policeman when colleagues will be 
unwelcoming), participants were more willing to 
say that they would choose only white candidates 
when, in the first part of the experiment, they hired 
a black candidate, or they were given an 
opportunity to express support for President 
Obama. Similar findings were shown regarding 
gender preferences for jobs.

• Conclusion: Establishing one’s lack of prejudice, 
even with a token gesture, licenses people to then 
express bias.



Examples, cont.

• Individuals who are asked to reflect on past 
generosity or compassion and write about it were 
less likely to donate part of their research 
compensation than those who wrote about neutral 
topics.

• Individuals who take multivitamins are more likely 
to make unhealthy decisions about diet or lifestyle.

• Individuals who buy energy efficient washers, wash 
more often. People with energy efficient lights 
don’t turn them off as often as other people with 
standard lights.



Examples. Cont.

• Even simply imagining being generous, or donating 
blood, or living in a ideal world makes people more 
likely to behave selfishly.



Why?

• Two hypotheses (probably both true in different 
contexts)

• 1) People feel fine about committing bad deeds as long 
as they are offset by prior good deeds of a similar 
magnitude (the moral bank account)

• 2) Good deeds make people feel so good about 
themselves that they don’t see themselves as 
transgressing in their subsequent behavior (having 
moral credentials.)



Sacred Beliefs

• When emotions become involved in our beliefs, it 
may involve us ascribing “sacred” status to what we 
think.

• A sacred value is more than just a strongly held 
belief; it is a moral stance on which the believer will 
not budge, no matter what the conditions. 

• We do not open our minds to consider the facts of 
the case.



Sacred Beliefs

• Studies show that when people are offered money 
to relinquish a sacred value, the respond with 
“moral outrage.” Believers usually become even 
more intransigent. 

• When a value becomes “sacred”, the rules of 
negotiation change. For instance, the stakes must 
be raised, consequences of non-compromise must 
be dire, and both sides must give up something 
they hold dear.



Objectivist or Relativist?

• The distinction seems relatively straightforward:
• Example 1: 

• Mary: “The cube root of 2,197 is 13.”
• Susan: “No, the cube root of 2,197 is 14.”

• Example 2: 
• Mary: “Lutefisk is very tasty.
• Susan: “Lutefisk tastes terrible.”



The Gray Area

• Mary: “Abortion is never morally permissable.”
• Susan: “Abortion is sometimes morally 

permissible.”

• Is this an example of an argument over an objective 
truth, or a relative truth?



Evidence

• Researchers have been investigating whether 
people tend to think that ethical and political 
questions are objective or relativistic. The answer, 
of course, is that some people are more objective. 
Others more relativistic.

• Objectivists are more inclined to say they wouldn’t 
tolerate a roommate with differing views on 
morality and politics, and avoid sitting next to 
people whom they disagree with.

• Relativists are more tolerant.



Arguing to Win

• From the last Trump/Clinton debate:
• Trump: “Putin has no respect for her.”
• Clinton: “Well, that’s because he’d rather have a puppet 

as President of the United States.”
• Trump: “You’re the puppet!”



Arguing to Learn

• Friend A: Building a wall and deporting people who 
are here illegally is racist and goes completely 
against our history and values as Americans.

• Friend B: Don’t you believe that a sovereign 
country needs some kind of controllable border?

• Friend A: Yes, but policies concerning that border 
need to be spelled out clearly and enforced fairly 
and compassionately. Don’t you agree?

• Friend B: I do, but I don’t know how you can do 
that…



A Study

• Participants logged onto a computer and were 
matched with another participant who held 
opposing views on a controversial topic (abortion, 
gun rights, etc.)

• Half the participants were encouraged to argue “to 
win.” Half were encouraged to argue “to learn.”



The Way We Argue Affects Us

• It was found that people who engaged in “arguing 
to win” ended up more convinced by the end that 
the issue they were arguing about was an 
“objective truth” rather than a “relativistic truth.” 
The opposite was found in the group of people who 
argued to “learn.”

• The mode in which we argue changes our 
understanding of the question itself.



What do you think?

• What’s the best way to argue about politics and 
ethics?

• Issues:
• Tax policy
• Immigration
• Climate change
• Marriage equality
• Single payer healthcare



Misinformation

• It is devilishly hard to prove that any information is 
objectively true, but we function in a world 
governed by consensus. We cannot all have our 
own facts about everything. We accept that wide-
ranging consensus defines facts about the world.

• Given the above, we can define misinformation as 
claims that do not have universal, or near universal 
consensus as being true at the moment.



Misinformation

• People who encounter misinformation tend to 
believe it initially.

• Media systems do not screen information for that 
which is true and that which isn’t.

• Countering misinformation once it has wide 
exposure is very difficult.



Descartes vs. Spinoza

• Decartes (1596-1650) argued that a person only 
accepts information after considering its truth or 
falsehood.

• Spinoza (1632-1677) argued that people accept all 
information by default and then subsequently verify or 
reject it.

• In the last few decades, research (Erik Asp, Daniel 
Gilbert) has supported Spinoza. People appear to 
encode all new information as true, if even for a short 
moment. Later they tag it as true or false. The 
mechanisms for skepticism and for perceiving and 
encoding are in different areas of the brain.



Credibility

• People use the credibility of the source of information 
as a cue for determining message acceptability. They 
will also turn to other people to see if the other people 
believe it. If surrounding people believe the claim, it 
becomes more difficult to debunk (propaganda.)

• Countering misinformation with new information 
requires developing new content that is 
understandable and that will get adequate exposure. 
This is difficult. People do not distinguish between 
demonstrably false news stories and those based in fact 
when scanning and processing information.



Summary

• Descriptive ethics is the study of peoples’ actual 
behavior in ethical situations

• Studying decision making in ethical dilemmas 
shows how our emotions are involved in choosing 
right and wrong.

• Instinctively, people care about empathy, fairness, 
reciprocity, and our tribe.

• Cognitive biases affect our reasoning and can 
contribute to moral disengagement.



Summary

• Other areas of descriptive ethics such as the effect 
of power on empathy, the phenomenon of sacred 
beliefs and argument style, and how we process 
misinformation should make us humble when we 
presume to “know the truth.”



“ People who believe they have the 
truth should know they believe it, 
rather than believe they know it.”

Jules Lequier



Ethics and Genetics



Agenda

• A quick primer on what we know about genetics
• Ethical issues in genetics

• Transgenics
• Gene Patents
• Genetic Testing
• Pharmacogenomics 
• Privacy and Discrimination
• Gene Therapy and Genetic Engineering



Mendelian Genetics

• Observations from thousands of years of breeding 
animals and plants, and Gregor Mendel’s research 
pointed to a picture of genes as discrete elements 
that combine with predictable outcomes.

• Genotype Phenotype (what we can see)
• Blue eyes
• Skin color
• How fast you can run



Chromosomes

• Early in the 20th Century, a German biologist 
(Walther Flemming) discovered that certain 
material in the nuclei of cells took up a dye that 
made it visible in a microscope. He named it a 
chromosome.

• Chromosomes were found to be made up of 
proteins and a material that they called a nucleic 
acid (in the nucleus). The nucleic acid portion 
(deoxyribonucleic acid/DNA) was shown to carry 
the genetic information.



In 1953…

• James Watson and Francis Crick worked out a 
physical model of deoxyribonucleic acid (DNA) and 
showed how it could replicate.



The Basics

• All living cells use DNA to store genetic information. 
Each DNA molecule is made of two strands linked 
by 4 “bases” (adenine, thymine, guanine, and 
cytosine. A-T and G-C are base pairs.) The two 
strands twist like a ribbon into a shape called a 
double helix. 

• DNA is a unique molecule in that it can replicate 
itself with the help of specialized proteins.



DNA and Chromosomes

• Chromosomes consist of a single strand of DNA and 
protein structures called histones. The DNA can 
range from 51 million to 245 million base pairs 
long.

• Bacteria have one chromosome. Human cells have 
46 chromosomes. Chickens have 78 chromosomes. 
One species of fern has 1,260. But all forms of life 
on Earth use DNA and the same genetic code to 
create proteins.



The DNA Thread

• The DNA in human chromosomes in each cell 
would be about 2 meters long if it were stretched 
out. Comparatively speaking, this is like stuffing a 
100 kilometer strand of very thin baby hair into half 
a backpack. It works because the DNA is wrapped 
around discs (histones), like thread is wrapped 
around a spool. This makes it more compact.



Genes

• The basic unit of organization for genetic 
information is the gene, a segment of DNA that 
codes for a specific protein.

• On each chromosome, there are thousands of 
genes. Altogether, humans have about 22,000 
genes. 

• Genes are typically separated by vast stretches of 
DNA that do not code for protein (98%!) This has 
been called “junk DNA.”



Making a Protein

• Dozens of proteins are involved in finding the right 
sequence of DNA in the chromosome, opening the 
helix and allowing the DNA to be copied onto an 
RNA string.

• The RNA strand peels away from the DNA and 
leaves the nucleus. Ribosomes then translate the 
RNA code into a protein. The whole process takes 
several hours in human cells.



The Human Genome Project

• In April 2003, a high quality mapping of the human 
genome was completed. 

• 99.9% of the human genome is identical in all 
human beings. The 0.1% variation in people is 
inherited in units known as haploid genotypes, or 
haplotypes. These comprise all of the genetic 
differences among humans. It was expected that 
mapping of these areas would provide an 
understanding of the causes of many genetically 
related illnesses.



Telomeres

• Telomeres are regions of repetitive DNA sequences 
at the end of chromosomes which protect the 
chromosome from deterioration or fusion with 
other chromosomes. (Think of the plastic tip on 
your shoelaces.)

• Chromosome ends naturally shorten after each cell 
division. Telomeres absorb the shortening, rather 
than genes.



Telomeres

• As human telomeres grow shorter, eventually cells 
reach the limit of their reproductive capacity and 
move into old age.

• If telomeres become too short, DNA has the 
potential to unfold. The cell may detect this as DNA 
damage and stop growing, enter cellular old age, or 
begin programmed self-destruction. (Think of 
telomeres as a biological clock/bomb fuse.)



Telomeres

• Telomere length can be affected by intrauterine 
stress,  traumatic childhood events, smoking, 
obesity, lack of exercise, major depression, even 
low educational attainment.

• Shorter telomeres have been linked to poor health, 
depression, cardiovascular disease, diabetes, 
diseases of aging, and cancer. 

• Can we detect cancer by measuring telomerase 
levels? Do shortened telomeres cause aging, or 
simply accompany it, like gray hair?



Depression and Telomere Length

• A recent article confirmed that patients with major 
depression exhibited higher epigenetic aging in 
blood and brain tissue. The effect was even more 
pronounced in the presence of childhood trauma. 
(Am J Psych, August 2018.)

• (Note: premature epigenetic aging is still more 
strongly associated with smoking history than 
major depression.)



Telomeres

• Since humans live for decades, something must 
counteract this telomere shortening. That is the 
enzyme, telomerase.

• Telomerase is under very tight control at all levels 
of the genetic process. If there is too little, 
telomeres get shorter. If there is too much, there is 
increased risk of depression and cancer.



By the Way…

• A new study from UC, San Francisco using stored 
genetic samples from 5,000 healthy participants, 
found that the more sugary soda a person drank, 
the shorter the telomere length. They determined 
that even one 20 oz. soda a day could shorten a 
person’s lifespan by 4.6 years – similar to the effect 
of smoking (7 years.)

• Americans consume soda at a rate of 45 gallons per 
year.



Monoamine Oxidase

• Monoamine oxidase breaks down dopamine, 
norepinephrine, and epinephrine in the synapses 
between nerve cells.

• There are two types of MAO coded for on the X 
chromosome: A and B.

• Animals with the gene for MAO-A “knocked out” 
are more violent than those with an MAO-A gene 
that functions.



Some Genes Can Modify 
Our Environment
• Not only can the environment effect gene 

expression, but gene expression also effects the 
environment through our:

• Temperament
• Appearance
• Gender



Fat Yellow Mice
• In 2000, Dr. Randy Jirtle at Duke Univ, took mice with the 

agouti gene (which makes them fat, yellow, prone to 
cancer and diabetes) and put them on a diet rich in 
methyl donors (folic acid, found in many foods – onions, 
garlic, beets.)

• These mice had slender, brown mouse offspring.
• The effects of the agouti gene had been erased without 

changing the gene itself. How does that happen?



The Epigenome

• Our genome is the instruction book for making 
a human body. But the genes themselves need 
instructions for what to do, and when and 
where to do it. If all of our genes were active at 
the same time, there would be chaos. Some 
proteins are needed continuously, some 
sporadically. 



The Epigenome

• Our cells use regulatory proteins to turn genes on and 
off, control how quickly proteins are made and for how 
long. Different cells have different needs. Chemical 
markers and switches are located all along the double 
helix. 

• Collectively all these controls are known as the 
epigenome. They are the software code that induces 
the DNA hardware to manufacture a variety of proteins 
and cell types. They control the DNA without changing 
it.

• This is the link between nature and nurture, genes and 
the environment.



The Epigenome
• The epigenome is as critical as the actual DNA for the 

development of healthy organisms. During 
development, it determines which cells become 
heart, which bone, which the brain.

• In recent years, it has been discovered that the 
epigenome is very sensitive to its chemical 
environment, and vitamins, toxins, even affectionate 
mothering can effect the epigenome, and thereby 
change DNA production, sometimes reversibly, 
sometimes for life.



Gene 
(on/off)

Toxin

Diet

People



The Mechanism

• DNA is tightly wound around proteins known as 
histones, and must be unwound to be transcribed.

• DNA that is packed tightly into a chromosome cannot 
be read. DNA that is kept out of a chromosome is 
read consistently. Two main “packing” mechanisms 
are known:

• Methylation holds DNA into its condensed chromosome 
form

• Histone modification can effect how easily DNA can come 
into or out of a chromosome.



Epigenetic Transmission

• Apparently the epigenome can be passed from cell 
to cell within an organism. Daughter cells 
“remember” the chemically modified status of the 
genetic information of the parent cell.



Abuse as Epigenome

• A history of childhood sexual abuse is associated 
with symptoms of antisocial personality disorder 
and methylation of the 5-HTT promoter region if 
there was a short allele present. Perhaps the 
methylation of 5-HTT decreases serotonin and 
increases impulsivity.



A New Hope?

• Unlike genetic mutations, epigenetic changes are 
potentially reversible. At least 10 epigenetic drugs 
are currently in different stages of development. An 
epigenetic screening test for colon cancer will be 
marketed by Roche.

• There may also be an epigenetic component to 
inflammatory diseases, neurodegenerative 
diseases, and diabetes.



Can Environment Change 
Heredity?
• Until recently, it was believed that reproductive 

cells (sperm and egg) were not affected by the 
external environment. We believed that any 
epigenetic changes that occurred during the 
parent’s life were lost during the transfer of DNA to 
the fertilized egg.

• It turns out that the chromosomes from our 
parents, also include epigenetic changes.

• The lifestyle choices and events of our parents and 
grandparents affect our genes!



The Epigenome and Our Children

• Our genomes may retain something like a memory of 
the environmental signals received during our 
ancestors’ lifetimes.

• In a recent study with rats, the epigenetic effect of an 
agricultural fungicide lasted 4 generations, without 
changing one letter of their DNA.

• A genetic study of a small town in Sweden suggests that 
fluctuations in food supply have health effects over at 
least two generations.



The Latest (Aug 2017 Translational 
Psychiatry)
• In a study looking at 121 Brazilian teens and their 

maternal grandmothers, it was found that 
experiences of serious violence during the 
grandmother’s pregnancies affected DNA 
methylation in the grandchildren. One gene has 
been linked to depression and PTSD.



No Inside. No Outside.

• There is no “inner you” that is not modified by any 
number of external events. Our diet, the air we breath, 
our lifestyle choices, what we watch on TV, whom we 
associate with, the wars we fight halfway across the 
globe all nudge our genes this way and that.

• The new genomics blurs the boundaries between inside 
and outside, here and there, me and you, and us and 
our grandchildren.

• As with our model of the atom, our model of the gene 
has become less like a particle and more like a fog of 
probabilities.



Transgenics

• We have selectively bred animals for 1000’s of 
years, but we did it the hard way. A hybrid results 
when the gametes of two species combine to 
create a single zygote. Some hybrids occur 
naturally. (Horse + donkey = mule.) Others are 
created artificially (zorse, liger, glow in the dark 
kitten.) In these cases, segments of DNA have been 
inserted into the host DNA from another organism.



Examples of Transgenics

• Rice that has elevated levels of vitamin A
• Blight resistant American chestnut tree
• Non-Hodgkin lymphoma vaccine or flu vaccine 

grown in tobacco plants
• Edible vaccines for hepatitis B, cholera and 

rotavirus in tomatoes, potatoes, bananas
• Firefly gene into houseplant, possibly trees for 

nighttime illumination



Examples

• Biosteel: high strength, resilient silk product made 
by combining a spider silk gene into a goat embryo 
and harvesting the protein from goat’s milk. Uses 
include lightweight and supple bullet proof vests, 
stronger automotive and aerospace components, 
biodegradable sutures.



Chimeras

• Chimeras are created when two distinct embryos 
are combined. In this case, the resulting organism 
has different species cells combined in one animal.

• Examples include human neuron stem cells 
inserted in unborn monkey skulls (2001), research 
into creating a pig that grows a human heart (MIT, 
2015). In these cases the goal is to create hybrid 
organs in animals to harvest and transplant into 
humans.



Ethical Concerns

• What are the limits on using animals for research, or 
using them to grow organs for human use?

• What about unintended consequences, such as an 
animal virus suddenly jumping into the human 
population (SARS, mad cow disease), or inadvertently 
developing chemically resistant super-plants?

• Are there fundamental ethical problems with 
developing completely novel species. Should chimeras 
be given special rights if they develop higher 
intelligence than other members of their species?



Ethical Concerns

• What about creating entities for solely military 
applications or slavery?

• Who should decide? There are no federal laws 
about this, although there is a ban on federal 
money for research on chimeras, and an NIH ban. 



Patents

• Patents are used to encourage innovation by 
providing protection for investors and inventors to 
allow a maximum profit from investment. They 
allow innovators to share their knowledge without 
fear of having their ideas stolen.

• United States Code states that certain criteria must 
be true for something to be patented.



Criteria

• A patent may only be granted on “any new and 
useful process, machine, manufacture, or 
composition of matter, or any new and useful 
improvement thereof.”

• Laws of nature, natural phenomena, and abstract 
ideas cannot be patented. The invention cannot be 
obvious and the idea must be novel.



Against Gene Patents

• Gene patents fail most of the above criteria. They 
are naturally occurring and even though much 
effort must go into finding specific genes, discovery 
is not the same as invention.

• The completion of the Human Genome Project by 
the US government in 2003 placed all of the human 
gene sequences in the public domain. In this case, 
patents would inhibit, not encourage biomedical 
research.



Supreme Court, 2013

• The case involved Myriad Genetics and its patent 
on two breast cancer risk genes (BRCA1 and 
BRCA2.) Myriad claimed complete control of testing 
of these genes and charged a very high price for 
using their service. They were challenged by a 
coalition of groups. The Supreme Court 
unanimously found that genes were products of 
nature and could not be patented. However, 
synthetic DNA molecules made from a gene do 
involve an inventive step and may be patented.



The Latest Science

• Companies develop test kits for patients that 
identify sequences of the gene and methylation 
patterns (epigenome) which code for certain 
proteins involved in genetic diseases, or risk for a 
disease. Should they have the right to patent that 
information?



OncoMethylome Sciences

• ”OncoMethylome Sciences is a leading molecular 
diagnostics company that commercializes and develops 
cancer-screening tests to assist physicians in detecting and 
treating cancer early. The company's tests are based on 
proprietary gene methylation technology invented at Johns 
Hopkins University and are designed to help the physician 
accurately detect early stages of cancer development, 
predict a patient's response to drug therapy, and predict the 
likelihood of cancer recurrence. OncoMethylome Sciences 
collaborates with leading cancer research centers, such as 
Johns Hopkins, in Baltimore, MD, and has a number of 
commercial and collaborative partnerships with LabCorp, 
Schering-Plough, GlaxoSmithKline Biologicals, Roche, 
Millipore Corporation's BioScience Division, Merck Serono 
and Qiagen.”



Genetic Testing

• Genetic Testing can be categorized into 
• diagnostic (cystic fibrosis, Huntington’s) 
• predictive (breast cancer, colon cancer) 
• screening (PKU, Down’s) 
• pharmacogenomics (predicting drug response and 

dosage) 
• whole genome sequencing
• tumor analysis (best therapy)



Regulation

• Genetic tests need to be evaluated as to
• Analytic validity: is it accurate and reliable?
• Clinical validity: is it medically meaningful?
• Clinical utility: does it improve healthcare?

• There are 3 entities that have some jurisdiction 
over genetic testing:

• Centers for Medicare and Medicaid Services
• Food and Drug Administration
• Federal Trade Commission



Regulation

• CMS has the authority to regulate clinical labs. They 
look at clinical testing quality, but not necessarily 
the validity of the test.

• The FDA has the authority to regulate genetic tests 
as “medical devices.” A genetic test may be 
marketed as a “test kit” and sold to consumers or 
physicians; or a test may be used only by a specific 
laboratory who receives samples sent by 
consumers or physicians. The FDA has been 
regulating only tests sold as kits.



Regulation

• The FTC is concerned only with false and misleading 
advertising. Their role has been very small.

• There have been repeated calls from various 
advisory committees for the FDA to begin 
regulating laboratory developed tests. In 2014, the 
FDA again said it would soon be issuing guidelines. 
To date, most genetic tests are not regulated.



Newborn Screening Tests

• The National Health Resources and Services 
Administration specify screening newborns for 32 
conditions such as phenylketonuria, cystic fibrosis, 
and sickle cell disease.

• Presently, there are a number of optional prenatal 
screening tests, such as aneuploidy (missing or 
extra chromosomes.)

• As time goes by, we can expect more optional and 
required genetic screening and diagnostic tests.



Adult Screening Tests

• There are several thousand diseases that can be 
screened for in your DNA. Since very few diseases are 
caused by a single gene, most of the screens look at a 
few DNA sites and warn of a possibility of acquiring the 
disease.

• 23andMe is the first, direct-to-consumer test approved 
by the FDA, which screens for risk of 10 medical 
conditions, including Parkinson’s, Alzheimer’s, Celiac 
disease (gluten), and certain blood disorders.

• GenePlanet, a company in Slovenia, offers to screen for 
risk of 20 diseases, including various cancers, MS, and 
heart attack.



Nobody Knows What Genetic 
Tests Mean!
• The extent to which your genes convey a risk of 

developing a condition is not well understood, even 
by the experts. There are only a small number of 
clinical geneticists and counselors in the United 
States. Only a small percentage of the population 
has even the most basic understanding of genetics.  



Estimated Heritability (~h2)

• Autism 90%
• Schizophrenia 80%
• Bipolar Disorder 80%
• ADHD 77%
• Alcohol Dependence 55%
• Major Depression 42%
• Anxiety Disorders 30-45%



Genetic Mental Illnesses

• Some defective individual genes directly cause 
illness (sickle cell anemia, Huntington’s disease, 
cystic fibrosis), and there is no impact from the 
environment.

• Some defective individual genes cause illness only 
when they interact with something in the 
environment (PKU).

• There are no psychiatric disorders caused by any 
genes in either of these fashions.



Complex Diseases

• When diseases are caused by the effects of more 
than one gene, they are called complex. They result 
from the combination of many small genetic 
changes.

• Examples of complex diseases include:
• Cancer
• Heart disease
• Diabetes
• Mental illness



Genetic Counseling

• Complex diseases result in uncertainty because of 
genetic variation and environmental effects. What 
does it mean to be susceptible? The  predictive 
value of positive and negative tests is quite low.



Prevalence, Sensitivity, Specificity

• Prevalence: percentage of afflicted individuals in 
the general population. Schizophrenia and bipolar 
disorder have a prevalence of 1%. Diabetes 2%.

• Sensitivity is the probability of a test being positive 
for the affected group.

• Specificity is the probability of a negative test in 
those not affected.

• Sensitivity and specificity should be >95%.



The Strongest Psychiatric Example

• GRK3 is one gene for which genetic testing for 
bipolar disorder is now offered commercially.

• If the test were ordered to screen 1,000 high school 
students, of the 10 who would be expected to 
develop the illness, only one would have the GRK3 
variant. 30 would have the variant who will not 
develop the disorder. The test’s positive predictive 
value is only 3%.



Commercial marketing of 
genetic testing in mental 

health is not an acceptable 
practice at the present time.



Personalized Medicine

• Wouldn’t it be great if there were a test that would 
tell us which drug to prescribe to each patient for 
maximal results – the ultimate personalized 
medicine?



Pharmacogenetic Testing

• Just as genes influence eye color and risk for 
cancer, genes also effect how different people 
metabolize medications.

• Liver cytochromes are cells that clear many toxins 
(medications) from our blood. Of special interest is 
cytochrome P450 2D6. This cytochrome makes 
chemicals more soluble in water and more easily 
removed by the kidney.

• Slow metabolizers usually require a lower dose of 
medication. Rapid metabolizers may require a 
higher dose.



Carlat Report March 2017

• After an extensive review of the literature, the 
conclusions are:

• These genetic tests have not been proven helpful in 
well constructed clinical tests.

• There is potential for harm if we overprescribe 
medications to people we believe to be normal or 
rapid metabolizers. Always start low and go slow.



American Journal of Psychiatry 
May 2017

• Psychiatric pharmacogenetics is the standard of 
care for only one clinical situation: When 
considering prescribing carbamazepine to patients 
with Asian ancestry HLA genotyping should be 
offered to estimate the risk of Stevens-Johnson 
syndrome.



The Golden State Killer

• The Golden State Killer is a serial killer, rapist and 
burglar who committed at least 13 murders, more 
than 50 rapes and over 100 burglaries in California 
from 1974 to 1986.

• He was finally caught on April 24, 2018 – a 72 year-
old Navy veteran and former police officer.



The Golden State Killer

• Investigators took DNA collected years before at a 
murder scene and submitted it to several websites 
that have built up a vast database of consumer 
genetic information. One of these was GEDmatch, a 
free open-source website that pools genetic 
profiles uploaded by users trying to fill gaps in their 
family trees. Investigators created a fake profile and 
submitted the DNA. The result led law enforcement 
to the suspected killer’s distant relatives who had 
mailed in a DNA sample. Investigators were able to 
narrow the suspects under the family tree to 72 
year-old former police officer Joseph DeAngelo.



23andMe

• From their website:
• “Under certain circumstances, your information may 

be subject to disclosure pursuant to a judicial or 
other government subpoena, warrant or order, or in 
coordination with regulatory authorities.”

• But what they really want is your data. Patrick 
Chung, board member:

• “The long game here is not to make money selling 
kits…Once you have the data, 23andMe becomes 
the Google of personalized health care.”



Note

• Google makes more than $10 billion a quarter 
selling your browsing information to advertisers.



The Issue

• Each person’s DNA contains information about them 
and their families. It is the nature of DNA research that 
findings need to be shared broadly to be useful and the 
information being shared is difficult if not impossible to 
keep confidential if a skilled investigator were to trace 
the information backward. Each DNA sample is unique.

• How do we balance privacy, clinical utility, and business 
as usual? Who should have a right to see the results of 
tests of infants and adults? Which family members? 
Insurance companies? High risk employers (airlines, 
trucking companies)? Researchers? Law enforcement?



Rights of Relatives

• It is possible that information about a subject’s 
genome will have implications for blood relatives. 
Who is it who needs to consent to genetic 
research? Who should be informed of the risks  of 
what is found in the study? To whom do the results 
belong?



Return of Research Results

• The return of individual research results (RIRR) 
occurs when scientists discover new health-related 
information about a participant (they have a 
condition like heart disease or an Alzheimer risk 
gene, e.g.). When and how is it appropriate for 
scientists to share their findings?

• Currently IRR’s and incidental findings are not 
commonly returned to subjects in genetic studies. 
This is being reconsidered.



Special Populations

• Genetic information is routinely gathered from 
prisoners and crime scenes and held in the FBI’s 
data base. This practice was upheld by the US 
Supreme Court 5-4 in 2013.

• Ethnically, geographically, or linguistically 
identifiable populations are concerned that genetic 
findings related to their population may increase 
problems with stigma or discrimination if these 
samples point to high risk of a particular disease in 
a particular group.



Surreptitious Testing

• Some companies offer DNA testing to consumers 
without requiring the consent of the person being 
tested. DNA samples may come from blood stains 
or licked envelopes.

• There is no Federal law prohibiting surreptitious 
testing, although some states prohibit it. 
(Wisconsin only prohibits employers from 
surreptitious testing.) States also differ in 
enforcement of the law.



Discrimination

• Many people are concerned that their personal 
genetic information may be used by insurance 
companies or employers to discriminate against 
them because of the likelihood that they will 
develop a disease, like Parkinson’s or breast cancer.

• The Genetic Information Nondiscrimination Act of 
2008 (GINA) prohibits discrimination in certain 
cases.



GINA

• GINA protects Americans from discrimination 
based on genetics in health insurance and 
employment. Health insurers may not use genetic 
information to make eligibility, coverage, or 
premium setting decisions. (This includes family 
medical history.) Employers may not use genetic 
information in decisions such as hiring, firing, 
promotions, pay, or job assignments.



GINA

• GINA does not apply to employers with fewer than 
15 employees, the US military, life insurance, long-
term care insurance, or disability insurance.

• HIPAA, the Affordable Care Act, and the Americans 
With Disabilities Act also have restrictions on what 
kind of healthcare information can be shared under 
their guidelines.



Gene Therapy

• On September 14, 1990, researchers at NIH performed 
the first approved gene therapy on a 4 year-old with a 
rare genetic disease called severe combined immune 
deficiency (SCID) that made her vulnerable to any sort 
of infection. These children rarely live to be teenagers.

• In this procedure, white blood cells were removed from 
the patient, the missing gene was inserted into the 
cells, and the cells were infused back into the patient. 
The treatment has allowed the girl to be with friends, 
attend school, and receive immunizations. It must be 
repeated every few months, however, because the cells 
die.



Somatic and 
Germ Cell Therapy
• Somatic cells are the non-reproductive cells of the 

body. When genes are altered in these cells, it is 
only the recipient of the cells who is affected.

• Germ cells are reproductive cells (sperm and egg.) 
These modified genes are passed on to the next 
generations, affecting the human gene pool. This 
kind of therapy is more complicated and much 
more controversial. The two main methods of 
germ-line therapy are to treat the cells of a pre-
embryo before implanting it into the mother or 
modifying the sperm and egg cells before 
fertilization.



It’s Not So Simple

• Jesse Gelsinger (18) is the first person publicly 
identified as a death during a gene therapy 
experiment. He suffered from a genetic disease of 
the liver and was treated at the University of 
Pennsylvania by injecting him with a virus carrying 
the corrective gene in October 1999. He died 4 days 
later of a massive immune response leading to 
multiple organ failure.

• It is difficult to come up with a number of deaths 
related to gene therapy, since many of the research 
subjects are terminal, anyway. But research and 
trials are continuing.



Gene Therapy 2017: Progress and Future 
Directions
Keeler, ElMallah, Flotte Clin Transl Sci July 2017

• “Gene therapy has changed dramatically in the 28 
years since the first human gene transfer 
experiment in 1989. Alipogene tiparvovec, 
GlyberaR®, a recombinant adeno-associated virus 
(rAAV) product for lipoprotein lipase deficiency, and 
Strimvelis®, a lentivirus vector for severe combined 
immune deficiency are approved in Europe. An 
rAAV2 product for a congenital form of blindness is 
currently under review in the United States, likely 
to be followed by numerous other gene therapies.”



Article, cont.

• “We are on the brink of having therapies approved for 
clinical usage in the United States, and the European 
Medicines Agency already has two approved therapies. AAV 
encoded miRNAs will soon be tested in clinical trials, 
whereas technologies, such as CRISPR/Cas9, are still in 
proof-of-concept stages but hold massive clinical promise.”

• “This has led some to speculate that CRISPR/Cas9 could 
actually enable a permanent and definitive germ-line 
correction of a genetic disorder. One such study, performed 
in nonviable human embryos, demonstrated the feasibility 
of doing so in addressing hemoglobinopathies. Clearly, such 
an approach is not currently deemed to fall within ethical 
guidelines, although some have pointed out that 
therapeutic transfer of whole mitochondria has been 
allowed even though mitochondrial DNA will likely be 
passed down in the germ line.”



CRISPR/Cas9

• The CRISPR/Cas9 enzyme can be programmed to 
cut DNA at precise locations in a wide variety of 
different species. It is highly efficient and very 
powerful.

• It is like being able to go into one of the 66 volumes 
of the Encyclopedia Britannica, find one word, and 
change it.



CRISPR and Gene Therapy

• Since the discovery of CRISPR, the Chinese 
announced they had edited genes in human 
embryos and the British government gave 
researchers permission to conduct similar 
experiments with human embryos that have been 
discarded at local fertility clinics.

• CRISPR has been used to edit a herbicide resistant 
Canola, which the US Dept of Agriculture says does 
not require special approval because the plant does 
not contain any “foreign” DNA.



Germ Cell Genetic Treatment

• Early on, professional organizations such as the 
AMA have stated that permanently altering the 
human gene pool is a bright line that “should not 
be crossed.”

• But CRISPR technology has now made that line 
much easier to step over.

• Presently, most of the key figures in genetic science 
are uncomfortable with the prospect of designing 
humans, but interested in the potential of curing 
genetic diseases.



Benefits of Somatic Cell Gene 
Therapy
• It is the only way to treat desperately ill people 

when conventional treatments have failed or are 
debilitating themselves.

• Somatic cell gene therapy is like any other new 
medical technology (dialysis, inserting radioactive 
substances into tumors.)

• Learning how to do such therapy spurs the 
development of genetic knowledge that can benefit 
everyone.



Germ Cell Therapy: 
Pros and Cons
• It offers a true cure for many fatal illnesses.
• It is often the only treatment available.
• It prevents the transmission of disease genes to 

subsequent generations.
• However: we don’t know what the long-term, 

unintended consequences of such a therapy would be. 
We really don’t understand the steps between 
genotype and phenotype.

• Who will be able to afford it? Only the economic elite?
• Research involves early embryos.
• It represents a “slippery slope” of genetic modification. 

No clear line separates healing from enhancement.



Genetic Engineering and 
Enhancement
• How do we define disease or harm? Is being deaf, 

intellectually disabled, or dwarfism truly a 
disability?

• Eugenics is a word coined in 1883 meaning “good in 
being” or “good stock.” The investigators looked for 
methods to improve the genetic composition of the 
human race. By 1935, it had become hopelessly 
perverted into a pseudo-science for racists, fascists, 
and people prejudiced against any group other 
than their own. Techniques used were marriage 
restriction, sterilization, and encouraging the “best” 
couples to have more children.



Eugenics in the US

• After WWI, most organized religions promoted 
eugenic legislation, judicial action, and immigration 
controls to protect the genetic purity of America. 
The US Immigration Restriction Act of 1924 favored 
immigration of Northern Europeans and restricted 
entry of people from other areas (“inferior stock.”)

• Between 1907 and 1937, 32 states required 
sterilization of “undesirables” (mentally ill, 
handicapped, degenerates.)



The Past, the Future
Yuval Harari Homo Deus

• Relatively small changes in genes were enough to 
transform Homo neanderthalensis, who could only 
manufacture primitive tools, to Homo sapiens, who 
can fly to the moon and map the human genome. It 
will not take much to take us to a new level of 
achievement.

• In addition, we will improve our ability to attach
non-organic devices to our bodies – bionic hands, 
artificial eyes, computer memory enhancement –
that will enable us to do unimaginable things. No 
clear line separates healing from upgrading.



The Transition

• There’s reason to believe that if not in our lifetimes, in 
our children’s, knowledge of how genes influence many 
of the traits we would like everyone to share will be 
widely available.

• Our norms for what we accept in technological 
advancements shifts as the technologies become more 
familiar. Our resistance to redesigning humans will 
wear down.

• This transition will happen, step by step, until we look 
back and see we have become a different kind of being. 
Even today, we turn a bit more control over our lives to 
our smart phones and computer algorithms. We have 
artificial hips and cognitive enhancement drugs and 
antidepressants.



Re-Engineering Our Minds

• As we begin to genetically alter our cognitive 
capacities and our emotional capacities (why not?), 
the line between human history and our new 
future will have been crossed. The question of what 
it means to be human will no longer be relevant. 
The transition to a new form of life will have 
already happened.
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