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ABSTRACT

Kelly R Daigle

MANIPULATING THE MIND: THE ETHICS OF COGNITIVE ENHANCEMENT

Thesis under the direction of Nancy King, J.D., Professor in the Bioethics Program, 
Department of Social Sciences and Health Policy Faculty Member.

Cognitive enhancement involves the use of any natural or artificial intervention to 

improve cognitive functions—memory, learning, attention, focus, wakefulness, and so 

on—in normal individuals.  Although many interventions including education and the use 

of computers can be called cognitive enhancers, it is the more unconventional means of 

cognitive enhancement that tends to be the center of ethical debate.  These more 

unconventional methods include pharmacological, mechanical and genetic interventions.  

There are numerous arguments for and against cognitive enhancements in general that 

fall into the four principles of bioethics—respect for autonomy, beneficence, 

nonmaleficence, and justice.  In addition to the ethical considerations that overlap 

between the three methods of achieving cognitive enhancement, each method also poses 

unique ethical issues that fall into the same principles.  

This thesis includes an analysis of both the broad ethical considerations 

surrounding cognitive enhancement in general and the method-specific ethical 

considerations.  The purpose of this discussion is to integrate the current state of research 

with an analysis of the current ethical debate to determine the moral permissibility of 

cognitive enhancements.  Ultimately, I conclude that the balance of the ethical debate is 

in favor of allowing the use of cognitive enhancements as a matter of personal choice.
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CHAPTER I

AN INTRODUCTION TO ENHANCING HUMAN COGNITION

Introduction

“That the administration of drugs would have any great impact on bodybuilding

competition or enhance America’s international lifting prestige occurred to no one at 

first”.1  However, not only did the administration of drugs provide a competitive edge to 

bodybuilders, but also to athletes competing in almost every other sport. Performance 

enhancement in sports—also known as doping—has existed as far back as ancient times, 

with the use of special diets and various concoctions thought to give athletes an 

advantage.  Today, the methods of enhancing athletic performance have evolved to 

include the use of such things as anabolic steroids, stimulants, growth hormones, blood 

doping, and gene doping.  With this evolution, however, also came the development of 

international standards and regulation of such enhancement via the establishment of the 

World Anti-Doping Agency (WADA) in 1999.  WADA seeks to preserve what is 

“intrinsically valuable” about sporting and, as such, is responsible for publishing both an 

anti-doping code and a prohibited list of substances and techniques.2,3

While athletic enhancement has been explored in-depth on many levels, it is not 

the only area in which humans seek to enhance themselves.  Brain function, particularly 

cognitive brain function, is one such area.  Similar to athletic performance enhancement, 

cognitive enhancement in itself is not a new phenomenon.  In ancient Greece, for 

example, students would entwine rosemary sprigs in their hair in an attempt to improve 

concentration and memory during exams.4  However, unlike athletic performance 
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enhancement, cognitive enhancement has not been as thoroughly explored in scientific, 

medical, social, ethical or public policy discourse—and much of the discussion that does 

exist is incomplete and wrought with problematic assumptions.  Most of the current 

discussion is also poorly balanced; in particular, the primarily scientific literature is often 

short on ethical discussion and, likewise, the ethical literature is often short on scientific 

discussion.

Although still in its relative infancy when compared to the extensive methods 

available in athletic performance enhancement, cognitive enhancement is rapidly 

progressing as science, medicine, and technology improve.  Whereas athletic 

enhancement is confined to a relatively limited arena—specifically that of sports—

cognitive enhancement has a much farther reach, with potential effects in everything 

from academics to the workplace to even the smallest activities in everyday life.  It is 

precisely the rapid growth and far-reaching implications that gives rise to ethical 

concerns surrounding cognitive enhancement, and hence, why cognitive enhancement

deserves a more thorough discussion than has taken place.  

In the coming pages of this thesis, I intend to add to this necessary discussion by 

first defining enhancement and then taking a critical look at the current state of the 

cognitive enhancement debate.  Then, in the subsequent chapters, I will focus on the 

various methodologies of cognitive enhancement in an effort to both contribute to the

ethical debate and open a much-needed dialogue about cognitive enhancement between 

the scientists and clinicians advancing the research and the ethicists and philosophers 

advancing the moral discussion.
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Defining Cognitive Enhancement

The central component of the mammalian nervous system is the brain.  The brain 

is ultimately responsible for monitoring, regulating, and controlling the body’s actions, 

reactions, and overall functioning.  Breathing, heart rate, hunger, movement, sleep, 

emotion, and cognitive processes, for example, are among the many biological aspects 

that fall under the control and regulation of the brain. It is the cognitive processes of the 

brain, however, that are relevant to this discussion of enhancement.  

In the broadest sense, cognition refers to the activity of the brain that creates what 

we commonly consider to be the mind.5  Cognition involves the conscious and 

unconscious complex functions of the human brain.  Cognition, in the simplest terms,

refers to what we generally recognize as thinking, reasoning, remembering, associating, 

learning, wakefulness, and attentiveness.  However, cognition also includes what is 

known as executive function, which encompasses higher-order processes such as 

planning, abstract thinking and problem solving, initiating appropriate actions, inhibiting 

inappropriate actions, and selecting relevant sensory information.6,7  Mental activities

such as self-awareness, mental imagery, and language usage and comprehension are also 

included when referring to cognition.

Cognitive enhancement, then, refers to the use of any intervention directed at 

improving any of these aspects.  The definition of “improvement” in this context is 

relative; it can refer to whatever a normal individual deems to be better than his or her 

current state—be it quicker recall, sustained focus, more efficient thinking, and the like.  

The means by which this improvement is achieved can be natural or artificial. Cognitive 

enhancements can range from “conventional” means, such as education, mental 
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techniques like mnemonic tricks, and external technological devices like smartphones, to 

less “conventional” means such as drugs, implants, and genetic manipulations.8  

Although a discussion of cognitive enhancement will encompass all of these means, it is 

the latter, less conventional methods that are more controversial and likely to provoke 

moral concerns.

Cognitive enhancement can be achieved via three main methods—genetic, 

mechanical and pharmacological.  Genetic cognitive enhancement occurs when genes 

involved in any of the cognitive processes are manipulated.  For example, Dr. Joe Tsien 

at Princeton University genetically modified mice to produce more N-methyl-D-aspartate 

(NMDA) receptors, which are critical for the formation and maintenance of memories; 

these mice were able to learn faster then their unmodified counterparts.9,10  Mechanical 

cognitive enhancement involves the integration of technology and the brain.  This 

technology includes neuroprostheses such as cochlear implants and hippocampal memory 

mediation chips, internal direct brain interfaces such as deep brain stimulation, and 

external direct brain interfaces such as electroencephalogram (EEG) electrode arrays.11  

Pharmacological cognitive enhancement involves the use of drugs and chemicals to 

improve cognitive function.  Stimulants such as Adderall, Ritalin, and Provigil that are 

currently prescribed largely for the treatment of various mental disorders can also 

improve concentration, focus, and wakefulness.  Ampakines, compounds that stabilize α-

amino-3-hydroxyl-5-methyl-4-isoxazole-propionate (AMPA) glutamate receptors, are 

among the drugs currently being developed without a disease in mind, but rather for the 

improvement of long-term memory in otherwise healthy adults.12,13  
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It is these three methodologies—pharmacological, genetic, and mechanical—that 

will compose the bulk of discussion in the coming chapters of this thesis.  However, it is 

first important to discuss a few distinctions that exist when talking about cognitive 

enhancement.

Distinctions in the Cognitive Enhancement Debate

Enhancement versus Therapy

One possible distinction that arises in enhancing cognition involves the line 

between therapy and enhancement.  Traditionally, medicine (or therapy) has sought to 

prevent, diagnose, treat and cure disease or injury, to reduce suffering, to reassure the 

“worried well”, and to educate patients.14  Preventing, treating, and curing a variety of 

pathologies such as diabetes, cancer, and pneumonia are goals at the forefront of therapy. 

Enhancement, on the other hand, aims to make a person better than well.  Improvement is 

the goal when dealing with enhancement.  Essentially, therapy aims to fix what is wrong, 

whereas enhancement aims to improve upon the norm.  

This distinction is not an easy one, necessarily, to make.  Many interventions sit at 

the borderline between therapy and enhancement and could arguably fall on either side of 

the distinction.  What about vaccinations, for example?  A vaccine is technically an 

immune enhancement since there is no pathology present; however, a vaccine does 

prevent a possible pathology from occurring.15  What about prosthetic limbs? On one 

hand, these limbs serve to compensate for loss due to an injury.  On the other hand, there 

are cases where such prosthetics may not only serve to replace a limb, but may also give 

the person using the prosthetic an advantage such as the ability to run faster or, at the 
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very least, a limb that does not fatigue.  Yet another example is the administration of 

growth hormone.  Take, for example, two boys, both of whom are predicted to grow into 

“abnormally” short adults; one boy is short due to a brain tumor suppressing the 

production of growth hormone and the other is short merely because both his parents 

are.16  While both suffer from the same problem—short stature—only one is likely to be 

considered sick.  Giving growth hormone to the boy with the tumor would probably be 

considered therapy well within the realm of traditional medicine.  However, giving 

growth hormone to the boy who is short because of the luck of the genetic lottery would 

in all likelihood be considered enhancement.  

The line between therapy and enhancement is blurry, creating a large gray area 

where the distinction between what can reasonably be called therapy and what can 

reasonably be called enhancement is almost non-existent.  It is because of this vast gray 

area that I contend that this distinction is not a necessary one for the purposes of this 

discussion.  Based on the definition I previously provided of cognitive enhancement, 

these interventions will likely range from therapy to enhancement.  So, while the therapy

versus enhancement distinction may be relevant in later stages of the debate when 

considering the appropriate place and ensuing policies for the use of various cognitive 

enhancements, the distinction between therapy and enhancement serves to neither 

promote nor deter cognitive enhancements in general.  

Instrumental Value versus Intrinsic Value 

Another possible distinction that exists within the cognitive enhancement debate 

lies in the type of value these enhancements possess.  Cognitive enhancements, in theory, 
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could either be instrumentally valuable or intrinsically valuable to those who make use of 

such enhancements.  Something is said to have instrumental value when it confers an 

advantage or provides a means of achieving or obtaining something more valuable.  For 

example, a million dollars has instrumental value, since money serves mostly as a means 

of obtaining something else of value to the possessor.  Intrinsic value, on the other hand, 

refers to something being valuable in and of itself, not merely as means of acquiring 

something more valuable.  Happiness can be said to have intrinsic value, since being 

happy is thought to be good on its own.

However cognitive enhancement is achieved, cognitive enhancements do have an 

intrinsic value.  This is because cognitive functions themselves are not purely 

instrumental; these are intrinsically valuable to the individual irrespective of whether or 

not such functions lead to something more valuable.  Cognitive functions are good in and 

of themselves.  For example, having a creative mind or the ability to sustain focus is 

valuable in itself, whether or not others possess similar capabilities.17  Therefore, any 

enhancement or improvement to these cognitive functions should have similar intrinsic 

value to the possessor.  Despite this intrinsic value, some individuals or groups may use 

cognitive enhancements solely for the instrumental value these enhancements possess.  

For example, students may learn better and retain more information through the use of 

cognitive enhancements.  While this alone is intrinsically valuable, some students may 

endeavor to use such enhancements solely to get better grades in their courses.  

Admittedly, then, cognitive enhancements possess both an intrinsic value and an 

instrumental value.  It is the latter value that has the potential to be problematic.  

However, the mere fact that cognitive enhancements possess an instrumental value does 
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not alone preclude moral permissibility.  Many things have instrumental value.  Money, 

as previously mentioned, is one example.  However, even education—a regularly 

accepted form of cognitive enhancement—can be considered to have instrumental value, 

as it is regularly used as a means of obtaining something more valuable, usually a higher 

paying job; furthermore, highly educated individuals often have an advantage over others 

with less education.  Simply having instrumental value says nothing about whether 

something should be considered acceptable.  

There are two potential problems that arise with instrumental value.  One problem 

arises when the instrumental value of cognitive enhancements comes from these 

enhancements being positional goods—that is, goods that are only valuable if no one else 

has them.  The second problem arises if cognitive enhancements possess an instrumental 

value and not everyone can get access to them.  Such unequal access can lead to unfair 

advantages for some individuals over others.  While the distinction in value is an 

important one to recognize, the problems that arise with such a distinction—that 

cognitive enhancements may confer unfair advantages to individuals choosing to use 

such enhancements—is one of justice, which I will come back to at several points in later 

discussion.

Decisions for Others versus Decisions for Oneself

One final, yet crucial, distinction is between making decisions for oneself and 

deciding for another individual.  While the typical adult may be capable of autonomously 

choosing to undergo a particular intervention, others may lack the autonomy to make an 

informed decision.  These individuals lacking the decision-making capacity may include
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children, future generations, the cognitively disabled, and the incarcerated.  A young 

child, for example, is generally thought to lack the ability to decide what is best for him 

or her in many contexts, including medical situations.  Generally, a parent or guardian is 

endowed with the responsibility to make such decisions on the child’s behalf.  Likewise, 

a person can be appointed to make decisions for a cognitively disabled person or the 

government can take responsibility for deciding on behalf of a prisoner.  Parents are also 

able to make decisions about future generations—prospective offspring and so on—in

mate selection or via available interventions such as in vitro fertilization, pre-

implantation genetic diagnosis, sperm sorting, birth control, or even abortion.

While deciding for oneself can create ethical dilemmas in itself, proxy decision-

making can become even more ethically problematic, particularly when dealing with 

controversial interventions or practices.  The decision to enhance cognition is not 

immune from the many ethical issues that arise in either case, whether deciding for 

oneself or deciding for others.  In general, much of the coming discussion is applicable to 

both situations; however, I will attempt to address this distinction where notable 

departures in commonality arise in the discussion.

The Current State of Debate

It is important to note that, despite methodological differences in achieving 

cognitive enhancement, many of the ethical and policy arguments made are intended to 

be applicable regardless of how cognitive enhancement is accomplished—whether

pharmacologically, genetically, or mechanically.  Instead, the pro and con arguments are 
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typically blanketing arguments aimed at encouraging or discouraging all forms of 

cognitive enhancement.  

In 1977, Tom Beauchamp and James Childress published the first edition of their 

classic text, Principles of Biomedical Ethics, setting forth their principle-based approach 

to biomedical ethics.18  Today the text is in its sixth edition and the principle-based 

approach is now widely used to examine ethical problems.  Respect for autonomy, 

beneficence, nonmaleficence, and justice are the four principles they describe and 

apply.18  It is these four principles that underlie the majority of the current arguments 

both for and against cognitive enhancement.  Here, I will lay out many of these 

arguments using the four principles, and will show why none of these arguments are 

alone sufficient to dictate the moral status of cognitive enhancement.

Arguments Based in Autonomy

Autonomy refers to an individual’s ability to self-govern.  To respect this 

autonomy is to acknowledge and facilitate an individual’s right to hold views, to make 

choices, and to take actions based on that individual’s personal values and beliefs.18(pg 103)  

Essentially, a person should be free to make his or her own decisions.  Autonomy, 

therefore, rests upon the individual’s both possessing the capacity for intentional action 

and being free from controlling interferences—such as influence from others and 

limitations such as inadequate information.18(pg 99-100)  It is this principle of autonomy that 

underlies at least part of the debate surrounding cognitive enhancement.

One salient argument in favor of enhancing cognition lies in the freedom of

individual choice.  In general, people have a right to pursue happiness and, as such, they 
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have a right to control their own means of doing so.19  Many individuals believe that if 

people are given adequate information about beneficial effects and possible unwanted 

side effects, they should be free to weigh those and make their own decisions.20  If a 

person is well-informed as to the potential risks and benefits, then the decision to enhance 

cognition or not enhance cognition rests solely with him or her.  

While this argument is particularly powerful within the highly individualistic

society in which we currently live, it is not enough by itself to justify the use of cognitive 

enhancements.  While individual freedoms are important, any civil liberty must be 

appropriately balanced against safeguarding the public good.20  Personal choice does not 

alone make something ethically, socially, or legally permissible.  A person can decide to 

murder another individual, but the fact that it was a free, well-informed choice does not 

make a murder ethically, socially, or legally permissible. We institute policies and laws 

and we punish individuals for breaking these policies and laws, all in an effort to restrict, 

or at least dissuade, individuals from exercising their personal freedom in such a way that 

may harm others.

Arguments against cognitive enhancement express fear that coercion will become 

common practice and that individual autonomy will be threatened.  The fear is that 

“explicit coercion might be seen with classes of individuals who might be expected to 

take certain medications or use other cognitive enhancers for the greater good,” such as 

would be the case in the military setting.12  One could also imagine that the standards of 

the workplace might be raised to reflect new abilities that workers acquire through the 

use of cognitive enhancement.19  Could an employer require an individual to enhance?  

Explicit coercion is not the only fear.  Widespread use of cognitive enhancers may 
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unduly influence others into taking them just to keep up with peers.21  Even if employers, 

for example, didn’t require enhancement, competing against enhanced colleagues might

in itself act as an incentive to enhance oneself.20  The pressures of undue influence are 

more complicated than explicit coercion, and in many cases can be more forceful.  As 

already noted in the world of athletics, for example, the pressure to take advantage of 

even slight improvements—for example via the use of steroids—is enough for athletes to 

risk side effects, disqualification, and public sanctions.  In a winner take all environment, 

slight incremental advantages can have disproportionate consequences.12  The difference, 

for example, between a 38 and a 32 on the MCAT can be the difference between going 

and not going to medical school.  

Issues with coercion and infringements upon autonomy are valid concerns, but do 

not in and of themselves preclude the use of cognitive enhancement.  The pressure to 

enhance will probably be no greater than similar societal pressures that already exist.  As 

one commentator notes, “it’s not as though we don’t all face competitive pressures 

anyway—to get into and graduate from good universities, to constantly upgrade skills, to 

buy better computers and more productive software, whatever.”9  We wouldn’t ban any 

of these pressures merely to prevent individuals from feeling coercion.  In fact, “placing 

constraints on people’s actions so as to protect others from feelings of coercion is 

arguably no less an attack on personal freedom.”21  

Furthermore, by definition, cognitive enhancers affect brain chemistry.  Unlike 

enhancement technologies that alter physical appearance or abilities, cognitive 

enhancement can directly alter personality and an individual’s character traits.22  

Similarly, any intervention aimed at affecting the brain has the potential to alter an 



13

individual’s moral agency—his or her ability to make moral judgments and take actions 

based on those moral judgments.  This has the potential to directly manipulate a person’s 

autonomy, potentially causing that person to make decisions in a manner that he or she 

otherwise would not.  “Neuroenhancement drugs may alter cognition, emotion, and 

personality, and could potentially alter the decision-making capacity of autonomous 

individuals who must decide whether the benefits outweigh the risks of continuing to take 

the drug.”14 For example, many drugs of abuse alter the motivational hierarchy causing 

an individual to behave in ways he or she otherwise would not; drug-seeking behaviors

can develop and can seem quite rational to the person exhibiting the behaviors.  

Cognitive enhancements may result in similar behavioral changes.  

While cognitive enhancement does directly affect brain chemistry, it does not 

follow that every form of cognitive enhancement will affect autonomy nor does it follow 

that cognitive enhancements that do affect autonomy are inherently bad or wrong. 

Individuals using cognitive enhancements may very well make different choices in 

general and possess an altered moral agency than they would otherwise without such 

enhancements.  While negative changes are a distinct possibility, positive changes in 

autonomous decision-making and moral agency may be equally as likely.  It is quite 

possible that cognitive enhancements may enhance one’s decision-making ability, 

causing one to make better decisions.  Likewise, a person’s moral agency may also be 

enhanced, leading to clearer moral perceptions and better moral judgments and actions.  

Furthermore, it is unlikely that cognitive enhancement will render an individual 

completely incapable of making competent decisions; even if this does occur, as is the 

case with drugs of abuse, a proper physician-patient relationship can help mitigate this 
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concern.  Altering brain chemistry is the desired effect of cognitive enhancement and the 

individual should be able to make his or her own judgment call as to whether the benefits 

and risks are appropriate.

Arguments Based in Nonmaleficence

The principle of nonmaleficence imposes the obligation not to inflict harm on 

others.18(pg 149)   Like the principle of respect for autonomy, the principle of 

nonmaleficence plays a role in a portion of the cognitive enhancement debate.  

The most obvious concern falling under the purview of the principle of 

nonmaleficence is that of safety.  Unlike interventions that exist to cure and treat disease, 

cognitive enhancements are meant to improve upon the “normal” human condition. The 

question becomes whether any risks are tolerable when the alternative is normality.12  

“The pendulum swings…when considering the administration of drugs to healthy 

individuals; greater benefits and/or diminishing risks are required to ensure that any 

intervention, even in the informed individual, remains justified.”20  Particularly salient is 

the fact that using any drug brings with it the risk of physical bodily harm; common sense 

dictates that any drug powerful enough to alter behavior is powerful enough to do serious 

damage.23  No intervention is without potential side effects, even when used or applied as 

directed.  Aside from its abuse potential, Ritalin may aggravate mental illness, produce 

sleep disturbances, and is associated with cerebrovascular complications.21  Among 

Adderall's side effects are elevated blood pressure, restlessness, dizziness, insomnia, 

euphoria, dryness of mouth, diarrhea, constipation, and impotence.24  Other forms of 

cognitive enhancement are not without safety concern.  The genetically altered mice that 
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express more NMDA receptors—while they show improved memory and learning—also 

possess a greater ability to recall aversive events.21  In fact, the greatest potential negative 

effect may not be physical discomfort, but rather subtle and undesirable mental 

changes.22  While being able to instantly recall all sorts of information might be 

considered as a truly rewarding benefit, enhancing memory may also lead to the recalling

of memories better left unremembered—a traumatic event, for example.  A better 

memory could also be debilitating if it keeps one from focusing on the important issues in 

life.19  This could prove harmful to the human mental state; perhaps some things are 

meant to be forgotten as a way of protecting ourselves.  

With respect to safety, the concerns are very much valid.  The safety of people 

using cognitive enhancement is paramount, especially when dealing with methods 

powerful enough to modify brain chemistry and alter behaviors.  However, many of the 

cognitive enhancing drugs have few or no side-effects.  Furthermore, long-term effects of 

any intervention are rarely known in advance.  To that extent, even education is a risky 

enhancement. While education can enhance cognitive abilities, education can “create 

fanatics, dogmatics, sophistic arguers, skilled rationalizers, cynical manipulators, and 

indoctrinated, prejudiced, confused, or selfishly calculating minds.”17 One can’t predict 

what effect education will have upon one’s personality or identity any more so than one 

can predict what effect other cognitive enhancers will have.  Furthermore, many people 

already pursue risky and often invasive interventions that have no therapeutic value; 

cosmetic surgery, for example, is a relatively common enhancement practice with 

numerous safety concerns.  In any case, further research is clearly needed to determine 

the long-term effects of cognitive enhancement in humans; this could readily be achieved 
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via clinical trials using healthy volunteers.  We will never know our limits until we test 

them out.  Therefore, the issue of questionable safety alone does not serve to discourage 

cognitive enhancement, but instead only gives reason to continue slowly and cautiously 

forward in its current and expanded application.  

Beyond the basic concerns of safety, there are concerns about doing harm to 

human character.  This argument holds that, essentially, struggling is a necessary part of 

being human and, more importantly, it builds character. Humans are defined by both 

their limitations and their attributes; by reducing or eliminating shortcomings, cognitive 

enhancements fundamentally alter the essence of what it means to be an individual.22  

The concern is that “unnatural interventions that ease the acquisition and retention of skill 

and knowledge undermine good character.  Improving without working is cheating, and 

cheating cheapens us all.”20  Cognitive enhancement is thought to be somehow 

cheating—popping a pill, for example, is too easy; forgoing the hard work to reach an 

end forces a person to miss out on building character.  The idea is that “struggling in 

some situations and experiencing distress and failure are quintessential aspects of the 

human experience … [and] these experiences give rise to desirable personal attributes.”12  

Traits, such as the dignity that comes with hard work, may be undermined by 

enhancements that reduce the need for effort.22

This argument, like the ones before it, is not very strong by itself.  If struggling is 

vital to humanity, then the struggling that comes with disease should not be problematic.  

However, we regularly endeavor to eliminate such struggling when we attempt to treat 

illness.  It can be argued that popping a pill to overcome a disease undermines the 

potential for building character that struggling with the disease could offer.  However, we 
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allow struggling to be circumvented in this case.  It is highly problematic to claim that 

one form of struggling is superior to another.  It can also be argued that cognitive 

enhancement doesn’t undermine good character, no more than does making use of any 

other tool humans have invented: “Cars, computers, and washing machines have 

tremendously enhanced our ability to deal with formerly formidable tasks.  That doesn’t 

mean life’s struggles have disappeared—just that we can now tackle new ones.”9  Despite 

the numerous tools developed in an effort to simplify life, there will always be plenty of 

hurdles and hardships for humans to overcome.  Cognitive enhancement is not a solution 

for all of life’s problems; rather, it is a tool to improve how we handle those problems.  

Arguments from Beneficence

“Morality requires not only that we treat persons autonomously and refrain from 

harming them, but also that we contribute to their welfare.”18(pg 197)  This contribution to 

other’s welfare is the principle of beneficence.  Beneficence, broadly defined, includes all 

forms of action intended to benefit others.18(pg 197)  Despite the threat of potential harms, 

there is also the obvious effect of cognitive enhancements benefiting both individuals and 

society; therefore the principle of beneficence, just like the previously discussed 

principles, also underlies a part of the cognitive enhancement debate.

With the use of cognitive enhancements, society has the potential to benefit from 

more (and more profound) individual contributions that can add to overall productivity.9  

Cognitive enhancements can help individuals excel where they otherwise may not have.  

For example, maybe there will be an individual who makes use of cognitive enhancement 

to improve his or her learning in science who then goes on to discover a cure for cancer. 
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This is probably an extreme example, and it is much more likely that the gains achieved 

via cognitive enhancement will be marginal at best, at least with the current technologies 

available.  However, as Nick Bostrom notes, “there are approximately 10 million 

scientists in the world; if you could improve their cognition by 1%, the gain would hardly 

be noticeable in a single individual, but it could be equivalent to instantly creating 

100,000 new scientists.”25  Cognitive enhancements have the potential to improve life for 

those who take advantage of them, as well as for society in general.

This argument, while appealing, is still insufficient.  While cognitive 

enhancement can provide benefit on both an individual and a societal level, this does not, 

in and of itself, make the use of cognitive enhancers ethically acceptable.  The use of 

steroids in athletics, for example, benefits the players by giving them a competitive edge 

in the sport; there is also a benefit to fans, giving more of a spectacle for their viewing 

pleasure.  However, the use of performance enhancers, such as steroids, in sports is still 

looked down upon and fairly heavily regulated.  Not only do people tend to disagree 

about what constitutes benefit, but also any perceived benefit must be weighed against 

potential harms, such as the negative health effects of steroids on the individual.  While 

there may be a benefit to both those that are cognitively enhanced and to the society in 

which they reside, just as in the area of performance enhancement, it does not follow that 

cognitive enhancements should be allowed.  Other factors must still be considered and 

balanced with these benefits prior to accepting cognitive enhancements as morally and 

socially permissible.
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Arguments from Justice

The fourth and final principle upon which much of the cognitive enhancement 

debate rests is the principle of justice.  Justice is the fair, equitable, and appropriate 

treatment given what is due or owed to a person or persons.18(pg 241)  One particular type 

of justice, distributive justice, is of particular relevance in the cognitive enhancement 

debate.  Distributive justice refers to the distribution of benefits and burdens, rights and 

responsibilities, among members within society.  

One fear of cognitive enhancement is that it will further the inequality that is 

already prevalent in our society.  Essentially, there exists the threat that cognitive 

enhancements will increase the gap between haves and have-nots.  The fear is that if 

cognitive enhancers are not fairly distributed—that is, made available to all who want 

them—only the rich will gain the advantage.20  The wealthy will be able to avail 

themselves of designer drugs, for example, and the poor will be confined to coffee and 

cigarettes.12  The idea of cognitive enhancements furthering inequalities also comes back 

to the idea that cognitive enhancements have an instrumental value such that those who 

enhance cognition will gain a more valuable end—better grades, better job prospects, and 

so on.  There may arise a time where the gap between the enhanced and the un-enhanced 

may become too wide to bridge, “making the latter into dinosaurs in a hypercompetitive 

world.”15  The availability of cognitive enhancers will accentuate disparities that exist in 

society.

This argument, however, is more sensibly located within the entire economic 

system, rather than within the cognitive enhancement debate.26  In general, certain 

inequalities—social, economic, genetic—already exist in our society and are generally 
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well-tolerated and even accepted.  Biologically, there are already disparities insomuch as 

there already are groups of people who are genetically rich, comparable to others.  This 

disparity occurred through the genetic lottery, not medical intervention.  It should be 

noted that “a sizeable proportion of one’s academic successes [may be] due to the genes 

with which one has been naturally endowed.  Moreover, resources that influence 

academic performance are also unevenly distributed across social classes.”21  Computer 

access, private tutors, and even proper nutrition vary greatly across social class.  It is 

arguably a lot easier for people to take pills than to pay for tutors and tennis lessons.9  

Just because a service is not available to all does not automatically mean that it is unfairly 

distributed, nor does it mean that cognitive enhancements should be prohibited.  The 

society in which we live “is full of inequality already and it may be no more grounds for 

prohibiting access to enhancement then it is for other forms of cognitive assistance, such 

as continuing education.”20  Every high school student cannot afford to attend Stanford 

University and yet Stanford still exists.  

Another somewhat similar concern involves the infliction of social conformity 

and the subsequent loss of diversity that follows from unequal access.  The idea is that 

cognitive enhancement threatens to harm individuality.  While focusing on children, the 

President’s Council on Bioethics (PCBE) argue that a behavior-modifying agent gives 

teachers, parents, and doctors the ability to intervene directly with a child’s brain 

chemistry and that doing so raises questions about the measure of liberty afforded to 

children.23  The utilization of these drugs limits many of the characteristics of the child 

that may set him or her apart from other children; that is, adults are coercing children into 

social conformity.  These drugs have the ability to stifle the diversity among children, 
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crafting conformity by promoting a limited range of appropriate behavior.  According to 

the PCBE, making children conform “diminishes our openness to the diversity of human 

temperament.”23  Michael Sandel, a prominent critic of enhancement, fears that altering 

children represents “a kind of hyperagency—a Promethean aspiration to remake nature, 

including human nature, to serve our purposes and satisfy our desires.”27  Like Sandel, 

the PCBE argues that altering children via stimulant drugs remakes the very nature of 

childhood to serve social purposes—improving behavior and promoting compliance at 

home and in the classroom.  Beyond childhood and into adulthood, dissenters argue that 

cognitive enhancers would promote “more of the same.”28  Essentially, widespread use 

would create population homogeneity and loss of diversity.  

The weakness in this argument is that there are non-pharmacological practices 

already in use to try to enforce conformity.  Using cognitive enhancement serves as a 

direct way to do what is already indirectly being done. For example, getting a tutor and 

taking Ritalin can both be used to increase attentiveness in class.  While there are 

differences in the methods, both means can achieve a similar desired result.  Both means 

can also have unwanted side effects.  For example, a person could become dependent 

upon Ritalin for doing well on exams; a person could just as easily become dependent 

upon the tutor’s assistance in getting homework done. It is admittedly true that side 

effects between the two methods are quite different.  Using a tutor has no likelihood of 

causing the physical harms that Ritalin might.  Using Ritalin will likely not cause the 

embarrassment or social awkwardness of relying upon someone else for help.  In either 

case, the set of side effects an individual is willing to accept becomes a personal choice,

not necessarily a reason to permit or prohibit either method.  
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With regard to loss of diversity, people of all ages regularly conform to social 

norms.  People want to be popular and “fit in” and this is generally not looked down 

upon.  In spite of this desire to fit in, there is still great diversity.  Each person is still 

unique, having his or her own personality independent of behavioral modification.  To 

say that cognitive enhancement will lead to population homogeneity makes the faulty 

assumption that everyone seeks the exact same thing.  There is no universal idea of what 

is good.  What one person sees as ideal does not necessarily fit with another person’s 

ideal.  One person may want to score a 40 on his or her MCAT, while another may just 

want to remember where he or she put the car keys.  “More likely, society will consist of 

a continuum of differently modified people, ranging from the unenhanced, through those 

who have undergone a small amount of enhancement, to those who have undergone 

major enhancement.”29  Improvement can be a common goal without resulting in loss of 

diversity.

Summary

While there are many principle-based arguments put forth both for and against all 

forms of cognitive enhancement, none of these arguments are strong enough to provide a 

solid case for either side of the debate.  Each argument is insufficient alone and cannot 

independently serve to deter or justify the use of cognitive enhancement.  In the coming 

chapters, I will attempt to provide both an overview of the current research into each 

method of cognitive enhancement, as well as a critical analysis of method-specific ethical 

issues.  Each of these methodology-specific chapters is intended for publication as 

perspective articles in scientific journals, such as Nature Reviews Neuroscience.  I 
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ultimately contend that it is the balance of the arguments and issues taken together that 

leads to the conclusion that all forms of cognitive enhancement—pharmacological, 

genetic, and mechanical—are morally permissible.  Essentially, there is no good reason at 

present to disallow the use of cognitive enhancements as a matter of personal choice.
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CHAPTER II

ENHANCING COGNITION VIA GENETICS

Introduction

In a simple one page journal article published in 1953, Watson and Crick 

hypothesized a novel, and as we now know accurate, structure for DNA.30  Exactly fifty

years later, in 2003, the full sequence of human DNA was unveiled with the completion 

of the human genome project.  It is now known that the human genome contains between 

20000-25000 genes, with over 50% of these genes having unknown functionality.31  

Much research has been done already and much more is currently underway to refine our 

knowledge of human genetics.  This refinement includes determining both the function of 

each individual gene and also the extent of their interaction with each other and the 

environment to create human phenotypes.

The vast majority of the research into genetics has been in an attempt to 

understand the roles of genes both in the normal condition such as in development and 

also in pathological states of disease and disorder.  Genetic abnormalities, including 

single gene mutations and chromosomal anomalies, have already been shown to cause or 

play a major role in many cognitive disorders and deficits.  Fragile X Syndrome, the most 

common form of inherited mental impairment, is known to be caused by a mutation in the 

FMR1 gene located on the X chromosome.32  Alzheimer’s disease, the most common 

form of dementia, has been found to be associated with abnormalities in any of several 

genes, including the APP gene on chromosome 21, the Presenilin1 on chromosome 14 

and Presenilin2 on chromosome 1. 33  It has been predicted that cognitive impairments 
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afflict at least one in 20 people worldwide.34   It is no surprise then that genetics research 

has largely focused on alleviating specific disorders such as Fragile X Syndrome, 

Alzheimer’s disease, and many others.

However, some research has, perhaps incidentally, also focused on enhancing 

various aspects of human cognition.  Research into the mechanisms of learning and 

memory, for example, has resulted in numerous recent publications indicating some 

potential for enhancement of these areas.  In a recent review article, Lee and Silva 

compiled a list of over 30 genes in mice that if manipulated result in observable increases

in learning and memory performance.34 With research rapidly advancing, the question is 

no longer if cognitive enhancement via genetic manipulation is possible, but rather when 

it will become possible in humans.  

It is at this point—during the early research and prior to any form of application—

that the ethics of such discoveries and such progress should be considered.   Genetic 

manipulation, with potential applications ranging from cloning to engineering to 

therapies for many disorders, has had its fair share of ethical debate.  In 1996, the birth of 

Dolly the sheep, the first mammal to be cloned from an adult cell, fueled the ethical 

controversy surrounding cloning.35 In 1999, the ethical debate surrounding gene therapy

exploded when a clinical trial ended with the death of a participant named Jesse 

Gelsinger, a teenager suffering from a rare metabolic disorder called orinthine 

transcarbamylase deficiency.36  The idea of genetic cognitive enhancement, like these 

other areas of genetic manipulation, is also spawning its own ethical debate and the issues 

brought up in this debate merit consideration early on in the research and development 

process.
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The purpose of the coming discussion is to both briefly summarize the current 

state of research into genetic cognitive enhancement and to shed an important light on the 

ethical issues that can arise if such research evolves into practical application in humans.  

It is imperative that scientists carefully consider not only these ethical concerns, but also 

any new ones yet to arise, when continuing the research into the genetics of cognition, 

particularly when such discoveries can be used for enhancement purposes.  Despite the 

need to keep the ethical issues in mind, I ultimately contend that genetic cognitive 

enhancement is morally permissible.

The Current State of Research

Transgenic and knock-out (KO) studies in animals have revealed a surprisingly 

large number of mutations that seem to enhance cognitive function.34  These mutations 

target a wide range of signaling pathways and, hence, also affect a wide range of 

cognitive functions.  Genes involved in neurotrophism, histaminergic signaling, 

adenosine receptor signaling, reactive oxygen species formation, calcium homeostasis, 

kinase and phosphatase activity, and NMDA receptor signaling, among a plethora of 

others, all have significant potential for use in enhancing cognition.

Glial cell line-derived neurotrophic factor (GDNF) is known to be important in 

the development and maintenance of neural tissues and has been implicated specifically 

in the survival of dopaminergic neurons of the midbrain.37  These midbrain dopaminergic

neurons are separated into functionally distinct subgroups called the substantia nigra 

compacta, which regulate motor function, and the ventral tegmental area, which are 

known to be involved in emotional behavior and mechanisms of natural motivation and 
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reward.38  Dr. Kordower and colleagues at Rush University has found that injecting 

lentivirus containing GDNF in nonhuman primates prevented degeneration and induced 

regeneration of neurons in the substantia nigra, leading to reversed functional deficits in 

monkeys with Parkinson’s disease.39  The Nestler lab has shown that infusion of GDNF 

into the ventral tegmental area blocks certain biochemical adaptations to chronic cocaine 

or morphine as well as the rewarding effects of cocaine.40  While research such as this is 

directed solely at treating or curing a specific illness—in this case Parkinson’s disease

and drug addiction—discoveries involving neuronal regeneration do have practical 

implications for cognitive enhancement in the normal aging brain where at least some 

degeneration occurs naturally. In addition, learning, memory and drug addiction share 

certain intracellular signaling cascades.41  Hence, studies involving GDNF in the ventral 

tegmental area also have similar implications for improving cognition.

Other research has more direct implications.  Brain-derived neurotrophic factor 

(BDNF) is a neurotrophin similar to GDNF that has been implicated in the differentiation 

and survival of neurons and, more recently, has also emerged as an important regulator of

synaptogenesis, the making of new synapses, and synaptic plasticity, the modification of 

existing synapses, as mechanisms underlying learning and memory in the adult central 

nervous system.42  By selectively deleting BDNF from the forebrain of mice using the 

Cre site-specific DNA recombinase, researchers at the University of Colorado at Boulder

were able to study the requirements for BDNF in behaviors such as learning and anxiety

and they found that an absence of forebrain BDNF does not disrupt acoustic sensory 

processing or alter baseline anxiety, but does severely impair some specific forms of 

learning.43  Furthermore, the Yanamoto lab at Osaka University found that increased 
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levels of BDNF in the brain enhanced spatial learning and memory function in

genetically engineered transgenic BDNF over-expressing mice.44 These results strongly 

suggest not only a role for BDNF in normal learning, but also a potential mechanism of 

cognitive enhancement.

The N-methyl-D-aspartate (NMDA) receptor is a particular type of glutamate 

receptor that is unique in that these receptors require the binding of two separate ligands,

glycine and glutamate, and are normally blocked by extracellular magnesium ions 

making their activation voltage-dependent.  Once activated via ligand binding and 

neuronal depolarization, the magnesium block is relieved and NMDA receptors conduct 

positive ions, most notably of which are calcium ions.  Calcium is an important cellular 

messenger.  Thus, calcium influx into the neuron establishes the distinctive nature of the  

NMDA receptor as being an important molecular switch for synaptic plasticity and, in 

turn, learning and memory.45  Dr. Joe Tsien at Princeton University genetically modified 

mice to produce more of these NMDA receptors; these mice were able to learn faster then 

their unmodified counterparts.9  According to Tsien, these results suggest that genetic 

enhancement of mental and cognitive attributes such as intelligence and memory in 

mammals is feasible.10  

Ethical Concerns Surrounding Genetic Cognitive Enhancement

Manipulating our genetic material, first and foremost, implies permanency.  The 

idea of altering the very basic material that makes us who we are is a frightening one.  

There is a fear that in undertaking such alterations, we will become something that is no 

longer distinguishable as human.  In attempting such enhancement, humans want nothing 
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less than to liberate the human race from its biological constraints; humans aspire to steal

their “biological destiny from evolution's blind process of random variation and 

adaptation and move to the next stage as a species.”46 People from various perspectives 

believe that any interference with the randomness of nature is inherently wrong and 

question our right to toy with the product of years of natural selection.47  

Perhaps the evolution of humans has occurred in such a way—with particular 

cognitive limitations—for a reason.  While the mice engineered to contain more NMDA 

receptors show improvements in learning and memory, as previously mentioned, a debate 

has ensued as to whether these mice also feel more pain. While Tsien and colleagues 

contend that these mice are just better at remembering whether an experience is pleasant 

or not, results from the Zhuo lab suggest that genetic manipulation of forebrain NMDA 

receptors could enhance persistent behavioral responses to tissue injury, as demonstrated 

by an enhanced response to injections of two inflammatory stimuli.48  Therefore, a 

genetic manipulation conferring enhanced cognitive abilities may also lead to unintended 

consequences, such as increased susceptibility to persistent pain.  Although results at this 

stage are debatable, a valid point still exists—limitations on cognitive abilities may, in 

fact, be a protective measure.

Toying with nature and our limitations is not the only concern. From the

perspective of religion, there is the belief that to intervene in such fundamental biological 

processes is "playing God" or attempting to place humans above God.47 Considering our 

talents and powers to be wholly our own doing is to misunderstand our place in creation 

and to confuse our role with that of God.27  Manipulating our genetic material is not for 

us to do, as it is not our place to go above our maker to craft such integral changes to 
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humanity.  Not only are we overstepping religiously imposed boundaries between the 

mortal and the divine, but we are also critically shifting responsibility for our destiny

from God to science.  According to Michael Sandel, one of the blessings of seeing 

ourselves as creatures of nature, God, or fortune is that we are not wholly responsible for 

the way we are.27  In taking over the genetic reigns, we are asserting that we are 

responsible for who we are and what we will become, a responsibility only a deity should 

possess.  While important to consider, the concept of “playing God” relies upon one 

particular view about the existence and will of God; concerns grounded in religion cannot

work in a secular, religiously pluralistic society.

A final, yet crucial, area of concern involves germ line manipulations and genetic 

changes in children.  A central concern for adult genetic cognitive enhancements is 

whether the benefit of extraneous enhancement outweighs potential risks of the 

intervention.  This concern runs deeper when dealing with children and future 

generations.  It is almost always presumed that parents have the best interest of their 

children in mind; this is an assumption that is heavily relied upon in many areas, 

especially the medical setting where decisions about the treatment of a child are usually 

made by the parents.  But can this same consent by proxy for children and future children

be enough, or even be allowed, for genetic cognitive enhancements where there is no 

pathology and the alternative is relative normalcy?  Germ line manipulations can extend 

indefinitely into the future and there in lies a major ethical problem: an endeavor into 

germ line manipulation would be tantamount to a clinical experiment on unconsenting 

subjects, which are the affected members of future generations.49  
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It is not uncommon today for parents to impose their dreams and desires upon 

their children—private tutors to get children into great schools, music lessons to shape 

children into award-winning musicians, sports practices to develop the next Olympic 

superstar, and so on.   Whether one considers this practice problematic in itself, the issue 

does heighten when discussing changes that are both irreversible and affect countless 

future individuals.  Since germ line alterations are meant to impose permanent changes 

upon the genetic material, any qualitative alterations to the phenotype that result from 

germ line changes may prove to be highly desirable or undesirable to future persons 

depending on the adaptive value of the resulting traits in unknown future environments.50

The Moral Permissibility of Genetic Cognitive Enhancement

Humans have a long history of using our knowledge and tools to overcome 

problems and ultimately simplify our lives.  In the realm of therapeutic interventions, 

humans have spent countless resources on identifying causes of, and subsequent 

treatments or cures for, nearly every medical problem afflicting humans.  The cumulative 

knowledge we have gained from genetics is a valuable tool in this regard.  Genes 

involved in a number of disorders have been identified and some are already being 

targeted for potential intervention.  Just as it has been, and will continue to be, a valuable 

tool in developing medical interventions, our genetic wisdom can also be a valuable

means of enhancing cognitive abilities.

We already use our knowledge and technologies we have developed from our 

knowledge to enhance ourselves.  From the small to the dramatic, humans can alter pretty 

much any trait deemed undesirable.  We can dye our hair practically any color we 
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choose.  We can change our eye color with contact lenses.  We can alter nearly every 

aspect of our bodies with restrictive diets, liposuction, and cosmetic surgeries.  We can 

run marathons or lift cars with proper physical training.  We can enter into 

psychotherapy, or pop a pill, to alter personality traits.  

Genetic cognitive enhancement is a more direct means of achieving and 

furthering what we already do to enhance ourselves.  For example, a gene encoding a 

particular dopamine receptor could be inserted into the brain directly to enhance 

attentiveness, yielding effects similar to those seen with Ritalin use.  This genetic 

manipulation would simply provide a more deliberate and permanent means of altering 

brain chemistry.  Genetic cognitive enhancement is just another tool that that we can 

employ—one that serves to further what it means to be human.

Even in applying genetic cognitive enhancement as just another tool in our 

toolbox, it is important also to remember that the genetic machinery is not without flaws.  

Even with genetic cognitive enhancement, mutations will still occur, which makes our 

own changes no more significant than the current genetic lottery.  If new alleles were 

introduced by gene transfer, the impact on the species would be negligible; in any case, 

there is no certainty that genetically enhanced individuals would have greater biological 

fitness, as measured by reproductive success.47  Even in the case of germline 

manipulations, it is unlikely that any such changes will affect the gene pool, or 

eventually, the human species as a whole.

While we may exert more control over particular traits, there will still be those 

traits that will be beyond our control.  The shear complexity of the interactions that occur 

between and among numerous genes puts some manipulations well out of our reach.  



33

Beyond what goes on in the genome, we must not overlook the role of the environment.  

Even genetic manipulations to cognitive traits that we are able to undertake have the 

potential to be ineffectual given environmental conditions.  Environmental enrichment 

has been shown to lead to smarter children; hence, the presence or absence of such a 

factor could very well have an impact on any genetic change that is made.  Even if it does 

not, we must still consider individual variation.  An individual, for example, can undergo 

a genetic manipulation conferring the ability to learn faster, but that doesn’t necessitate 

that the individual will have the motivation to learn.

Summary and Conclusions

Enhancing human cognition via genetic manipulation is rapidly becoming a very 

real possibility.  A number of genes have already been identified as having a role in 

cognitive processes, such as learning and memory.  However, just as is the case with

other types of genetic manipulation—cloning, gene therapies, and so on—employing 

genetic manipulation to enhance cognition leads to many ethical concerns.  The inherent 

wrongness of toying with evolution, playing God, and decisions about manipulating the 

genetics of others are among the many concerns.  Despite these concerns, genetic 

cognitive enhancement is a logical progression in our use of tools, and is morally 

permissible.  
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CHAPTER III

ENHANCING COGNITION VIA MECHANICAL MEANS

Introduction

The use of implants dates back at least to the ancient Egyptian practice of 

hammering sea shells into the jaw to replace missing teeth; however, it was only in the 

twentieth century that a wide selection of implanted devices were introduced in surgical 

treatment, from pacemakers to intraocular lenses, from artificial hip joints to cochlear

implants.51 Today the technology has expanded so that there are at least three million 

people worldwide living with artificial implants.52  These implants span almost the entire 

human body.  One of the most interesting areas of artificial implantation, however, 

involves the brain.  Correspondingly so, research into brain technologies has received a 

lot of attention.

Various forms of technology have already played an enormous role in nearly 

aspect of human life.  Calculators allow us to do complex math problems with ease.  

Computers have made handwritten documents nearly obsolete.  These technologies have 

also had an impact on human cognition—changing how we approach tasks and solve 

problems.  Likewise, research into mechanical interventions, such as neuroprosthetics 

and direct brain-computer interfaces, has the potential to do the same—to have a 

significant impact on human cognition.  While the current research is largely focused on 

therapeutic interventions, various mechanical brain interventions also hold great promise 

for enhancing cognitive abilities, not only in states of impairment but also in healthy 

individuals.  
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In light of such promise, many ethical concerns arise, each of which merit 

consideration by researchers.  In the coming discussion, I will briefly summarize the 

current research into mechanical interventions such as neuroprosthetics, internal direct 

brain interfaces, and external direct brain interfaces.  In addition, I will layout a few 

potential cognitive enhancement applications of this research.  I will also consider some 

of the specific ethical issues that arise with such research and potential application.  

However, I ultimately will contend that, despite ethical concerns, mechanical cognitive 

enhancement is morally permissible.

The Current State of Research

Neuroprostheses are devices that contain sensors and/or actuators, implanted in or 

communicating with the brain, to replace neural and sensory function.11  The most 

common examples include cochlear implants, intended to correct hearing impairments, 

and retinal implants, intended to correct vision impairments.

Internal direct brain interfaces, like neuroprostheses, are implanted in the brain 

and connect directly with biological neural structures, but do not replace neural 

function.11  Deep brain stimulation (DBS) is one form that is already widely accepted as a 

therapeutic intervention.  Tens of thousands of patients already have DBS implants, 

mostly for the treatment of involuntary movement disorders.53  In addition to movement 

disorders, DBS has also been tested for other applications, including a range of 

psychiatric disorders.  Studies have shown that DBS, in five different target regions 

including the nucleus accumbens and the subcallosal cingulated gyrus, is a promising 

treatment for major depressive disorder.54  DBS in the nucleus accumbens has also been 
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shown to be an effective treatment for obsessive-compulsive disorder.55  In addition, DBS 

has been suggested for use in a number of other disorders including epilepsy, Tourette’s 

syndrome and obesity.56,57

Although the exact mechanism of DBS is not well understood, the safety and side 

effects have been relatively well studied.  In a study of 522 surgical procedures for DBS 

implant in the subthalamic nucleus, the incidence of adverse effects was observed, 

including surgical complications in 5.6% of patients, medical delayed adverse events in

1.4% of patients, infections in 5.6% of patients resulting in the removal of the hardware 

3.6% of the time, and hardware-adverse events in 7% of patients.58 A separate study 

conducted by Burdick and colleagues found that subthalamic nucleus and globus pallidus 

internus DBS for Parkinson's disease were associated with significantly higher anger 

scores following DBS as compared to ventralis intermedius thalamic nucleus DBS for 

essential tremor.59  Yet another study looked at a cohort of patients eight years post-DBS 

implant and found that DBS of the subthalamic nucleus is a safe procedure with regard to 

cognitive and behavioral morbidity, with no significant increase in side effects over the 

long term.60

External direct brain interfaces rely on sensing electrical activity associated with 

nerve impulses through the skin.11  Electroencephalogram (EEG) and electrocorticograph

(ECOG) are examples of two of the forms currently being studied.  EEG relies on 

electrode arrays mounted on the scalp to sense brain activity.  ECOG, on the other hand, 

is a more invasive technique, where the electrodes are instead placed directly on the 

surface of the brain rather than on the scalp.    A study by McFarland and colleagues

showed that humans can learn over a series of training sessions to use EEG for three-
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dimensional control.61  Equally promising results have been shown in ECOG studies.  

While previous invasive brain-computer interface research in humans has used signals 

exclusively from the motor cortex to control a computer cursor or prosthetic device, one 

recent study has shown that ECOG signals from electrodes both overlying and outside the 

language cortex, in patients with epilepsy, can reliably control a visual keyboard to 

generate language output without voice or limb movements.62 Using both technologies, 

subjects can be trained to modify normal brain activity to provide a signal that can be 

captured and turned into a computer command.11

Potential Research Applications

At present, the vast majority of research into mechanical interventions has 

focused on treating pathologies.  However, as previously mentioned, these mechanical 

interventions possess potential beyond illness.  While neuroprosthetics are aimed at 

replacing lost function, they may also have the potential to replace even normal function.  

Vision could be “corrected” beyond the standard twenty-twenty norm with retinal 

implants.  Honey bees are spectrally sensitive to ultraviolet light.  Perhaps human 

eyesight could be supplemented in such a way to have the same ability.  Similarly, 

normal human hearing ranges could be expanded using cochlear implants.  It may even 

become possible to implant a computer chip to restore the memory of a person with 

amnesia or Alzheimer’s disease.  If that is the case, it may likewise be possible to 

supplement one’s memory using the same technology.  Just as we store seemingly 

endless information on our computer harddrives, we may also be able to have an endless 

memory with computer chip implants.
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Direct brain interfaces, both internal and external, offer the same potential.  

External interfaces, for example, could allow humans to interact via robots.  In fact, 

Sergey Brin, the co-founder of Google, recently became part man and part machine; 

while the real Mr. Brin sat miles away at a computer capable of remotely steering a 

robot—one consisting of a printer-size base with wheels attached to a boxy, head-height 

screen glowing with an image of Mr. Brin’s face—the robot version of Mr. Brin rolled 

around talking with various individuals.63  Internal interfaces could also allow humans to 

interact in new ways.  At the University of Reading in England, Dr. Kevin Warwick 

instigated a series of pioneering experiments involving the surgical implantation of a 

device into the nerves of his left arm in order to link his nervous system directly to a 

computer; Dr. Warwick was also successful with the first extra-sensory input for a human 

and with the first purely electronic communication experiment between the nervous 

systems of two humans.64 Such technology has incredible potential, including the 

obvious possibility that individuals could communicate with one another using only 

thoughts.  

As previously mentioned, DBS, another internal direct brain interface, is already 

being studied for an ever-growing range of both motor and psychiatric disorders.  

However, DBS has also been shown to work in stimulating the reward pathways of the 

brain.65  This technology could also serve as a cognitive enhancement if used to enforce 

particular behaviors, such as increased focus or improved attention.  



39

Ethical Concerns in Mechanical Cognitive Enhancement

Modifying the brain and its powers has the potential to alter both the self-concept 

of the user and our understanding of what it means to be human.52  It is the latter 

alteration that seems to immediately generate a negative gut reaction.  The concept of the 

cyborg indicates that something is the matter, that boundaries are transgressed, familiar 

categorizations challenged, creating unease and uncertainty.66  The blending of man and 

machine is itself an unsettling concept for many; turning humans into cybernetic 

creations opens up a new realm of evolution.  Rejection of wiring brains directly to a 

computer stems from a desire for bodily integrity, and intuitions about the sanctity of the 

body.52  With such a vast array of potential applications, a single individual could 

feasibly replace his or her entire brain.  The concern is truly that we will rapidly evolve 

into something no longer recognizable as humans.  

Furthermore, with technology incorporated directly into our brains, there exists 

the possibility of not only having endless information coming in, but also of having 

endless information transmitted out.  The implantation of a technical device opens up the 

possibility of data exchange.67   Privacy, then, becomes a concern.  GPS tracking of 

neural implants may allow an individual’s every move to be followed.  If the potential for

“cyberthink”—invisible communication with others via neural implants—becomes a 

reality, private thoughts may become public knowledge.52  Just as cellular phones,

computers and wireless networks can be hacked, the technology implanted into our brains 

may have the same pitfall, but possibly even more dangerous.  It is scary enough that 

with the current technology our social security numbers, bank account and credit card 

numbers, and so on can be accessed and stolen by complete strangers with a few 
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malignant keystrokes. It becomes even scarier when we consider that our brains could be 

hacked in much the same manner; our identities, all the way down to our most intimate 

thoughts, could potentially be stolen.

In addition to privacy concerns, there are also concerns about mind control.  The 

idea of two-way data exchange opens up the possibility of monitoring and manipulation 

in both directions; not only should we be concerned with the privacy of information 

coming from our brains but also with the manipulation of signals to the brain.67  

Bolstered by mass media and sci-fi, is the fear that neural implants can lead to intrusive, 

and notably uninvited, manipulation of the human mind, including things such as altering 

actions, thoughts and even perceptions of reality. Arguably, the most frightening 

implication of this technology is the grave possibility that it would facilitate totalitarian 

control of humans.52  

Issues in individual responsibility may also arise.  Mechanical failure in the 

devices we develop and use is not unusual.  If the wearer of a neural implant carries out a 

particular action, it might be possible that he or she is not responsible in the complete 

sense, perhaps in the case of an implant failing to function according to its 

specifications.67  A nerve signal could be misinterpreted by an implant, leading to an 

action that causes harm to others.  It is unrealistic to expect complete freedom from error 

and interpretations that have to be 100% correct.68  The issue is who to hold responsible 

when harm results from a failure of technology within the brain.  If a person commits 

murder, for example, as a result of a signal misinterpretation, is that person responsible?  

Or does it become an unfortunate side effect of new technology, just as fatal car accidents 

have become an acceptable side effect of increased car use?
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Not only can responsibility be questioned in the case of technical failure, but it

can also be questioned because the technology may unpredictably alter an individual’s 

personality.68  Such technology may alter a range of mental states critical to thought, 

personality and behavior and this can disrupt the integrity and continuity of the 

psychological properties that constitute the self and one’s experience of persisting 

through time as the same person.69  An otherwise nice person could become manic, 

depressed, or even violent, for example.  Just as with the case of pure mechanical failure, 

if harm results from altered personality, who is to blame?

Some believe that a person can take responsibility for his future behavior by 

taking certain actions.66  If a person chooses to undergo mechanical cognitive 

enhancement, he or she accepts the risk of possible mechanical failure or unpredictable 

personality change; therefore, the individual also accepts responsibility for outcomes of 

those risks.  However, there are already precedents for dealing with liability when 

biology and technology fail to work; increasing knowledge of human genetics, for 

example, led to attempts to reject criminal responsibility that were based on the belief 

that genes predetermine actions.70  There is the distinct possibility that in the midst of 

using cognitive enhancing technology, similar legal precedent may arise when someone 

exclaims: “my implant made me do it!”  

The Moral Permissibility of Mechanical Cognitive Enhancement

Cognitive enhancement by mechanical means is a logical next step in our ever-

growing use of tools.  As one commentator noted, brain–machine interfaces represent a 

highly sophisticated case of tool use, but they are still just that.70
  We already thrive via 
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the use of the newest technological advances.  Technology today has made it possible to 

put the entire wealth of human knowledge at our fingertips via computers, smart phones, 

and the internet.  Need to know the capital of Botswana?  In a couple clicks, the 

knowledge is yours.  Students have traded tedious long division for the instantaneous 

results provided by calculators and massive encyclopedias for the simplicity of the

internet.  Handwriting letters has become an antiquated practice, rapidly falling behind 

advances in technology such as email, video conferencing and text messaging.  It can 

easily be argued that such technology has greatly improved our lives.  

Mechanically enhancing our cognition comes down to a matter of internal versus 

external implementation of such technology.  Is there a difference between having the 

knowledge at your fingertips and having it conveniently in your head?  We can store 

endless knowledge on our computers for easy access—why not store this on a chip 

implanted in the brain for easier access? 

Some do argue that there is a distinction to be made between internal and external 

modifications—that there is a crucial difference between using a computer and having 

one integrated into oneself. Fritz Allhoff and others, for instance, claim that this 

distinction is significant in that utilizing internal methods has the potential to evolve our 

personal identity.15  However, this distinction is difficult to defend.  This is because 

everything that a person does affects the chemistry of the brain.  For example, a teacher 

rewarding a child for good behavior with a treat activates the dopamine pathway of the 

brain, inducing feelings of pleasure in the child—feelings that the teacher hopes will lead

to more of the good behavior.  The reactions that occur with this external mode are no 

different from the reactions that can be induced directly with stimulant drugs such as 
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Ritalin or Adderall.  Internal versus external is distinguishable only by method, not by 

either behavioral or chemical result; there can be no issue of personal identity with 

internal methods if there is not also an issue of personal identity with external methods.  

Ultimately, employing mechanical cognitive enhancements is the next logical step 

in our technological progression.  Our technological advances have come in many forms, 

but all of these advancements have served as tools to improve human life.  Mechanical 

cognitive enhancement—microchips and electrodes for stimulating the brain—is merely 

an extension of the tools we already use.  It is but another tool available for use to 

improve and simplify our lives.  A claim that we are somehow no longer human based on 

our use of this technology is a difficult one to make.  In fact, the extent to which we use 

technology goes straight to the core of what it means to be human; it is exactly what 

makes us different from other animals.  

Like other tools, mechanical cognitive enhancement improves our lives by 

offering more efficient and convenient ways of accomplishing tasks.  We already 

regularly use prosthetics in medicine—cochlear implants to recover hearing, artificial 

limbs for amputees and pacemakers to assist heart function.  For the most part, these 

medical advances are lauded rather than frowned upon.  Mechanical interventions such as 

these are seen as a means of reestablishing “normal” function in the recipient.  Extending 

the use of mechanical devices to the realm of strictly enhancement is not a leap but an 

easy progression.  Just as we do not frown upon the use of mechanical interventions as 

above, nor should we look down upon mechanical means of enhancement.  
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Summary and Conclusions

Implants in the human body are nothing new.  Spanning almost every part of the 

body, mechanical interventions have done wonders for treating numerous disorders.  

Particularly interesting are those mechanical interventions occurring in the brain.  Much 

research has been done to both advance these interventions and develop new ones.  In 

addition to the strides being made for therapeutic purposes, mechanical brain 

interventions hold the potential to enhance cognition in healthy individuals, from DBS in 

the reward pathway to enforce desired behaviors to a merging of computers with neurons 

for a variety of enhancement purposes.  With these possibilities, also comes a range of 

ethical considerations.  Mechanical cognitive enhancement brings to light concerns 

ranging from mind control to privacy infringements to personal responsibility.  All of 

these concerns merit careful examination.  However, despite these concerns, mechanical 

cognitive enhancement is morally permissible, serving as the next step in our 

technological progression.



45

CHAPTER IV

ENHANCING COGNITION VIA PHARMACOLOGY

Introduction

The desire to improve our minds is not at all a new phenomenon.  As Henry 

Greely claims, language may very well have been our first significant attempt at 

cognitive enhancement as a species.71  There is no doubt that the integration of language, 

both verbal and written, into our lives has drastically changed how we think and 

remember.  As a result, human cognitive abilities are irrevocably enhanced.  The use of 

herbs and synthetic chemicals to enhance cognition is also not a new phenomenon.  

Caffeine, a compound known to produce cognitive benefit, has been consumed in 

various forms for literally thousands of years. The earliest use of tea is thought to be 

before the tenth century BC in China and it was first imported to Europe in the 1600s.72  

Coffee use is much more recent, with the first record of its cultivation being in Arabia 

about 675 AD; coffee was first introduced to the UK as a medicine but became very 

fashionable to drink in the 1670s.72 Over the years, caffeine has been joined by nicotine 

and glucose, herbal supplements such as gingko biloba, and a wide array of dual-use 

drugs—those developed with a disorder in mind, but that also have enhancement 

capabilities in normal individuals—including methylphenidate, Adderall and donepezil.

As one journalist put it: “In the 1960s, the Rolling Stones dubbed tranquilizers and 

antidepressants ‘mother's little helper.’ Forty years later, Adderall is ‘brother's little 

helper.’ And sister's.”24  
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While it is difficult to get exact statistics, the prevalence of drug use to improve 

academic performance is apparently increasing dramatically.  College campuses have 

become laboratories for experimentation with cognitive enhancement.73  Studies have 

estimated that up to 25% of college students use prescription medication, particularly 

stimulants such as Ritalin and Adderall, to improve class performance.20,24  A study 

conducted in 1998 at Indiana University of 44,232 students found that 6.8 percent of 

ninth-graders reported using Ritalin illicitly at least once.74  Furthermore, in some 

schools, up to a third of boys are on Ritalin, even though many of them do not have 

ADHD.28  In fact, the proportion of boys taking Ritalin in United States classrooms has 

exceeded the highest estimated prevalence of ADHD.20

If anything, our use of pharmaceuticals to improve cognitive function has both 

expanded and evolved over time.  With this rapid and widespread increase in the use of 

pharmaceuticals for cognitive enhancement, there comes an urgent need to examine the 

ethical implications of such use.  We have already witnessed an explosion of the ethical 

debate surrounding performance enhancement in professional sports.  The use of 

pharmaceuticals such as steroids and stimulants in sports has lead to rapid social and 

policy change, including the establishment of the World Anti-Doping Agency (WADA)

and the implementation of strict testing policies and penalties for positive testing.  It is 

not out of the realm of possibility that the rapidly growing use of pharmaceuticals for 

cognitive enhancement will induce similar ethical concerns and subsequent changes in 

policy.  

The purpose of the coming discussion is to offer both a brief summary of the 

current research into pharmaceutical cognitive enhancement and a look at the ethical 
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concerns that need to be considered when continuing this research.  Furthermore, I will 

contend that, while it is important to keep ethical concerns in mind when conducting such 

research, pharmaceutical cognitive enhancement is morally permissible.

The Current State of Research

Many herbal medications have long been used, and are being researched, for their 

positive effects on cognitive functions.  Gingko biloba is the most common of these.  

Some studies have shown that Gingko biloba supplements—among the best-selling 

herbal medications in the United States—can improve memory in people with 

dementia.75  However, results in healthy individuals are less clear.  A randomized, 

double-blind study of over 3000 elderly participants found that 120 milligrams of Gingko 

biloba taken twice daily did not result in less cognitive decline in older adults with 

normal cognition or with mild cognitive impairment, as compared to a placebo.76  

Another study found that over a six week period, ginkgo did not facilitate performance on 

standard neuropsychological tests of learning, memory, attention, and concentration or 

naming and verbal fluency in elderly adults without cognitive impairment.77  Other herbal 

medications, such as Bacopa monnieri, have had more promising results in healthy 

individuals.  Bacopa monnieri, an aquatic plant used for many centuries in India, has 

been shown to significantly improve memory acquisition and retention in healthy 

individuals over age 55 as compared to a placebo.78

In addition to herbal medications, many chemicals that are well-established in 

society have also been shown to enhance cognition in those who use them.  Glucose, 

caffeine and nicotine are all known to enhance cognition in healthy individuals.  As 
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previously mentioned, caffeine—found in a wide variety of food and drinks including tea, 

coffee, and soft drinks—is the most widely consumed stimulant drug worldwide.79  

Caffeine affects a wide array of cognitive functions, including enhancing attention and 

vigilance, stabilizing mood, increasing energy, and improving memory particularly in the 

presence of stressful or noxious stimuli.79,80  Both caffeine and glucose, when used 

together, have been shown to have beneficial effects on attention, learning, and 

consolidation of verbal memory.81  Both caffeine and nicotine, administered 

independently, can protect neurons from degeneration against MPTP, a chemical used to 

mimic Parkinson’s disease in model organisms.82  In addition to therapeutic effects, 

studies have indicated that nicotine enhances cognitive performance by improving 

working memory in both smokers and non-smokers.83  

Donepezil, commonly marketed as Aricept, is a cholinesterase inhibitor 

prescribed for the treatment of Alzheimer’s disease.20  However, donepezil is also known 

to have beneficial effects on cognition in healthy individuals.  A study by Mumenthaler 

and colleagues tested the effects of nicotine, donepezil and alcohol in aircraft pilots and 

found that all three drugs had large effects on overall flight performance: nicotine and 

donepezil improved while alcohol impaired overall flight performance as compared to 

placebo.84  Another study, also conducted on licensed pilots, yielded results further 

indicating that donepezil appears to have beneficial effects on retention of training on 

complex aviation tasks in non-demented older adults.85

Stimulants, currently prescribed largely for the treatment of various mental 

disorders, such as Ritalin, Adderall and Provigil have been shown to have cognition 

enhancing effects in healthy individuals.  Methylphenidate, better known as Ritalin, is a 
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one of the most common stimulant drugs approved for the treatment of attention-deficit 

hyperactivity disorder (ADHD). First synthesized in 1944 and put into use in the 1950’s, 

methylphenidate works by raising levels of dopamine—the neurotransmitter associated 

with feelings of pleasure that is naturally released as part of the reward pathway.86  The 

drug improves attention and alertness in people with ADHD.  However, methylphenidate 

also has similar beneficial effects in otherwise healthy people.  Agay and colleagues 

found that working memory, as indicated by average digit-span test score, was improved 

in groups receiving methylphenidate as compared to groups receiving a placebo, 

independent of whether the subjects had been diagnosed with ADHD.87  

The combination of dextroamphetamine and amphetamine, more commonly 

known as Adderall, is another of the psychostimulant drugs known to have both 

therapeutic and enhancement uses.  While Adderall is prescribed largely for the treatment 

of ADHD, much like methylphenidate, it is used to treat narcolepsy, a disorder causing 

excessive daytime sleepiness as well.88  As expected then, Adderall produces 

wakefulness, heightened focus, and improved attention in those who use it. One study

looking at effects on creativity demonstrated that Adderall affected performance on tasks 

requiring convergent thought, in one case enhancing it, particularly for lower-performing 

individuals, and in the other case enhancing it for the lower-performing and impairing it 

for higher-performing individuals.89

Modafinil, often prescribed under the brand name Provigil, is primarily used in 

treating narcolepsy, although experimental applications range from treating Alzheimer’s 

disease to depression.90 Modafinil attenuated sleep deprivation effects in helicopter pilots 

on four of six flight maneuvers, reduced slow-wave EEG activity, and lessened self-
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reported problems with mood and alertness in comparison to placebo.91  These results 

suggest a possible enhancement use of modafinil in healthy individuals required to 

operate with limited sleep, such as is the case in pilots and emergency personnel.  

Executive function improvements have also been studied.  For instance, humor 

appreciation for cartoon stimuli was enhanced by modafinil relative to both placebo and 

caffeine, but there was no enhancing effect on the appreciation of verbal humor during 

sleep loss.92 However, multiple studies have shown that modafinil may only be useful in 

enhancing performance in sleep deprivation situations.  There were no significant effects 

of modafinil compared with placebo for healthy young subjects in tests of long-term 

memory, executive function, visuospatial and constructional ability, or category 

fluency.93  Similar results have also been shown in middle-aged healthy individuals.94

As already noted in studies of modafinil, particular attention has been paid to the 

potential for stimulant-based enhancement of cognition in healthy, but sleep-deprived 

individuals. A series of studies have shown that, relative to placebo, various stimulants—

caffeine, dextroamphetamine and modafinil—were all equally effective in restoring 

simple psychomotor vigilance and objective alertness, although the duration of action 

was shortest for caffeine and longest for dextroamphetamine.95,96  Furthermore, in a series 

of tests examining executive function, the same set of stimulants all conferred differential 

advantages which seemed to depend on the cognitive demands of each test.97

Ampakines are among the drugs being developed without a disease in mind, but 

rather for the improvement of long-term memory in otherwise healthy adults.12  By 

binding to a site on the AMPA receptor, a receptor important for synaptic plasticity, 

ampakines stabilize these receptors in the channel-open state following the binding of 
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released transmitter; this prolongs current flow through the receptor and thus enhances 

synaptic responses.13  Because of this effect, the compounds can improve communication 

in complex networks and, hence, can alter the encoding and organization of information 

in normal brains.  In primate studies, the ampakine CX717 was shown to enhance

cognitive performance under normal alert conditions and also proved effective in 

alleviating impairment of performance due to sleep deprivation.98

Lastly, pharmaceuticals that target the inorganic milieu of the brain can also 

significantly impact cognitive function.  For example, research has shown that by simply 

elevating the amount of magnesium present in the brain, a range of cognitive abilities can 

be enhanced.  Slutsky and colleagues show that a newly developed magnesium 

compound, called magnesium-L-threonate, can enhance learning abilities, working 

memory, and both short- and long-term memory in rats.99  

Ethical Issues in Pharmacological Cognitive Enhancement

With new, rapidly developed technology, comes the need to rapidly develop 

policies for the use and control of such technologies.  Inevitably, the rules—whether 

governmentally, institutionally, or just socially imposed—are forced to keep pace with 

advancements.  And the social change that results from such rapid advancements can 

vary widely, from the outright banning of performance enhancements in athletics to the 

relative acceptance of cosmetic surgery as a personal choice.  As demonstrated by the 

statistics, pharmacological means of enhancement are by far the most rapidly growing 

method of cognitive enhancement.  Already in use in a variety of ways and settings, 

pharmaceutical cognitive enhancement presents the most real-time concerns—ones that 
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will likely induce rapid social and policy change.  We are approaching a time when the 

wide range of issues surrounding cognitive enhancement as a whole—issues in fairness, 

coercion, safety, and so on—must be dealt with.  

It becomes an issue of if and how to control the off-label enhancement use of both 

already available drugs and chemicals and soon-to-be marketed “smart drugs”.  There is a 

reason pharmaceuticals are required to have FDA approval for a particular use prior to 

prescription.  Having such approval indicates that the drug has been tested for that 

purpose and is at least relatively safe.  On the other hand, there is also a reason for 

allowing physicians’ latitude in prescribing drugs for off-label use.  It is impractical and 

arguably not feasible to test every drug for every possible use in every possible user 

demographic.  Is the current balance sufficient enough to handle the increasing off-label 

use of various drugs for enhancement purposes? 

Furthermore, the use of pharmaceutical cognitive enhancements solely for their

instrumental value may create a particularly salient social justice problem in a variety of 

settings.  The motives of students for using drugs such as Adderall or methylphenidate to 

enhance cognition will vary.  While some students may just want to learn better or focus 

better, others may just want to make the grade to better their GPA and resume.  

Pharmaceutical cognitive enhancements have the potential to confer unfair advantages to 

users.  Those who can’t afford to buy the drugs or those who simply choose not to take 

them may be at an immediate disadvantage to their peers.  Just as calculators were once 

banned in the classroom because high costs precluded many students from owning them, 

pharmaceutical cognitive enhancements may face the same fate.  However, the ultimate 

decision of whether to permit the use of such enhancements will come down to the 
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priorities of individual institutions.  In schools, it may become a question of what is 

important—the final grades or the cumulative knowledge that students obtain.  Similar 

priorities will also need consideration in the workplace.

The Moral Permissibility of Pharmacological Cognitive Enhancement

A lack of serotonin in the brain is related to several psychiatric impairments, 

including depression, anxiety, and poor self-confidence.  Psychiatrists often prescribe 

drugs that act to adjust levels of serotonin to correct these impairments.  However, there 

are other methods that can correct such impairments that may be just as effective in many 

cases.  Therapy can be used to treat depression.  Meditation and other spiritual practices 

can calm a person and reduce anxiety.  Working out to improve physique, classes in 

public speaking, and other endeavors can help to improve a person’s self-confidence.  In 

any case, the options can achieve similar results and are, in general, equally acceptable 

therapeutic methods.

The same concept applies when the tables turn and the reason for intervention 

shifts toward improvement in healthy individuals.  People regularly enter into 

psychotherapy as a means of altering behavior and personality, to work through issues 

and, hopefully, come out an improved person.  This serves as an external and indirect

method for enhancing oneself.  Taking a pill that can allow the individual to realize 

similar improvement serves as a quicker and possibly even more effective method.  

For example, a healthy person experiencing trouble with maintaining attention 

and focus at work could enter into therapy to get at and ultimately address issues causing 

this problem.  Alternatively, a person could begin taking a stimulant medication such as 
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methylphenidate.  Both methods can affect behavior in a desired manner and ultimately 

enhance cognition.  The difference lies in directness, timing and preference.  The 

former—entering into psychotherapy—is less direct and more time-consuming, likely 

taking on the order of months to years to be effective; however, it also has the potential to 

eliminate the underlying cause.  The latter—taking a drug—is more direct and near 

instantaneous, with results being noticed with the first tablet; however, taking a drug may 

not solve an underlying cause and a person may be required to take the drug indefinitely; 

there may also be side effects associated with drug use.  It also becomes a matter of 

choice as to whether weekly therapy sessions are preferable to daily medication.  Both 

options have trade-offs.  In some cases, a quick method, such as popping a pill, may be 

preferable; say, for example, if a lack of focus is affecting one’s job performance to a 

detriment, then taking methylphenidate to fix the problem quickly and improve job 

performance would be preferred.  In other cases, therapy may be preferable.  Hence, both 

methods reach a similar result and both are tools we can and should be able to employ to 

enhance cognition.  

There are also reasons that exist for cognitive enhancement that may not 

necessarily be achieved with alternative means.  Pilots, military personnel, and medical 

residents are often required to work long hours with little or no sleep.  In these cases, 

drowsiness can have devastating effects.  Shift workers must work against their circadian 

rhythms and, as such, often have trouble staying awake at night and sleeping during the 

day.  In both cases, cognitive enhancers that can improve wakefulness and other 

cognitive function in light of sleep deprivation would be particularly valuable.  Other 

alternatives, like psychotherapy and meditation, will not produce any useful result for 
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people in such positions.  It is important, then, that cognitive enhancers be an available 

option.

Summary and Conclusions

Pharmaceutical cognitive enhancement has existed for quite some time.  Caffeine, 

nicotine, and glucose are compounds that have been used for years, and all are 

compounds known to have positive effects on cognition.  More recently, drugs developed 

for the treatment of various disorders, such as ADHD and Alzheimer’s disease, have also 

shown promise in enhancing the cognitive abilities of healthy individuals.  Drugs are also 

being developed without a treatment purpose in mind.  Statistics demonstrate that 

pharmacological enhancement of cognition is a practice that is already occurring in many 

settings, including the workplace and the classroom.  Because of this, ethical concerns 

have rapidly arisen.  With rapid advancement, comes rapid social change.  Issues 

including those of social justice and unfair advantage must be considered by society, 

including the scientists making advances in the field.  While some oversight may be 

required at the individual institution level—based on priorities of individual 

institutions—pharmaceutical cognitive enhancement is morally permissible.
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CHAPTER V

THE MORAL PERMISSIBILITY OF COGNITIVE ENHANCEMENT

Enhancement Methodologies and the Principle-Based Approach to Bioethics

Each of the potential methods of achieving cognitive enhancement presents 

unique ethical concerns.  However, just like the general arguments presented for and 

against cognitive enhancement in chapter one, methodology-specific arguments presented 

in the subsequent chapters also fall within Beauchamp and Childress’s four principles—

respect for autonomy, beneficence, nonmaleficence, and justice.

Respect for autonomy plays an important role.  Freedom of personal choice is a 

critical component of the arguments in favor of all forms of cognitive enhancement.  

Each of the methods of achieving cognitive enhancement is similar in kind, to other 

practices already being undertaken.  Making a genetic change, such as inserting a gene 

for improved focus, is not that different than using methylphenidate or employing reward 

and punishment to correct inattentive behavior.  Using methylphenidate is arguably no 

different than entering into intensive psychotherapy.  Having a memory chip implanted is 

not much different than carrying around a smartphone.  Each option achieves a similar

end.  It simply comes down to personal preference in how one goes about achieving a 

desired enhancement.  Issues in autonomy also arise on the negative side of the debate.  

Personal responsibility may become questionable in the case of mechanical cognitive 

enhancements.  The autonomy of one’s decisions may be called into question, since one’s 

decisions may be misinterpreted by technology or instigated by an outside source 

controlling the technology.
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Beneficence, like the principle of respect for autonomy, also plays an important 

role, particularly in arguments favoring cognitive enhancement in all forms.  

Methylphenidate and Adderall can be used to improve focus.  DBS can be used to 

stimulate the reward pathways and can reinforce desired behaviors.  Memory chips can 

confer a seemingly endless capacity to remember.  Inserting additional NMDA receptors 

can lead to quicker learning. Each form of cognitive enhancement has the potential to 

benefit those who use them.  

Nonmaleficence underlies many of the arguments against each form of cognitive 

enhancement.  The off-label, and hence unapproved, use of pharmaceuticals to enhance 

cognition immediately opens up issues of safety.  If drugs haven’t properly been tested 

for a particular use, such as enhancement, then there is no way to know if a drug is safe.  

This could lead to major harms to those using unapproved pharmaceuticals to enhance.  

Similarly, harms can also come about from manipulating our genetics in way as to 

surpass our cognitive limits.  It is possible, perhaps even likely, that humans have 

particular limitations for a reason.  Remembering some information while forgetting 

other information may be necessary from a mental health standpoint.  Bypassing these 

limits by manipulating genes to improve memory could irreparably harm the individual.  

Furthermore, these harms could become exponential with germline genetic 

manipulations.

Lastly, justice plays a similarly critical role in the methodology-specific 

arguments.  Concerns about social justice surround all forms of cognitive enhancement.  

Particularly salient, are issues with pharmacological cognitive enhancements being used 

solely for their instrumental value, and hence, conferring a competitive edge to users.  
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Taking an Adderall to cram the night of an exam lends an advantage in that it may result 

in a better grade.  Although pharmaceutical cognitive enhancement most readily presents 

an issue of justice—mostly because it is the one method already being used—the other 

forms will likely lead to similar concerns.

It is important to reiterate that all of the arguments presented thus far are 

insufficient to stand alone in either promoting or deterring the use of cognitive 

enhancements.  Instead, it is the balance of these arguments that is in favor of proceeding 

with all forms of cognitive enhancement.

The Human Identity

While referring to questionable medical practices and the idea of 

multiculturalism, Ruth Macklin claims that a human condition merely being considered 

“…statistically normal implies nothing whatever about whether an obligation exists to 

seek to alter the statistical norm for the betterment of those who are affected.”100  Death 

due to malaria may be considered statistically normal in Africa, but the mere fact that this 

is normal implies nothing about whether such a norm should be accepted.  In fact, this 

norm is one that is actively undergoing a presumably positive change with the 

introduction of protective bed nets and anti-malarial medications.  An even more 

dramatic example can be noted in the drastic change over time that has occurred in what 

is considered to be normal human life expectancy.  A hundred years ago, the normal 

human life expectancy from birth in the United States was less than 50 years; today this 

norm has shifted nearly 30 years, making the normal life expectancy now just over 78 

years old.101  
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The concept of what is normal is constantly shifting.  It can be argued that a 

philosophy such as this also applies to cognitive enhancement.  Simply because a 

particular IQ, attention span, or ability to retain a certain quantity of information is 

statistically normal across humans, does not imply that norms such as these should be left 

alone.  In fact, given the changing nature of human norms, one might assume that these 

norms will eventually shift.

It is this change—the constant shifting of what is means to be normal—that is at 

the very core of what it means to be human.  Humans have never been nor are they now

stagnant creatures.  Human identity rests upon the ability to adapt and the drive to alter 

ourselves and the world around us.  As a species and as individuals, our identities 

constantly evolve.  As a species, we have developed, and are steadily developing, new 

tools to make our lives better.  As individuals, we make countless choices, from the 

mundane to the monumental, in every aspect of our lives, each of which plays some role, 

small or large, in our individual identities.  On both levels—species and individual—

cognitive enhancement falls right in line with the natural progression of human identity.

Evolving the Species: The Use of Tools as Part of Human Identity

One of the fears of cognitive enhancement is that it will prove deleterious to 

human identity—that by enhancing ourselves we are becoming something that is no 

longer human.  However, I argue that all forms of cognitive enhancement are morally 

permissible, and serve to establish our identity. Cognitive enhancement as a tool to 

improve our lives is an extension of human nature.  Our tools—ranging from remarkably 

simple to incredibly complex—define who we are as a species.
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We, as humans, have always used tools and technologies to improve nearly every 

facet of our lives.  For example, humans are perfectly capable of living outdoors without 

constructed shelter—just as other primates; however, we use tools, such as hammers and 

nails, and our knowledge to construct homes to protect us and make our lives more 

comfortable.  Likewise, we can walk to our destinations, but we instead use cars or 

airplanes to make the trips easier.  We wash our clothes by machine rather than by hand.  

As a species, we live by our tools.  Putting to use our knowledge of chemistry, genetics, 

and engineering as a tool to improve our lives—by improving our mental abilities and 

capacities—is the next logical step in our progression as a species.

Not only do we regularly use tools, but we also regularly assume the risks 

associated with our tool use so that we may reap their associated benefits.  The houses 

that we build have the inherent, albeit rare, risk of collapse.  The use of cars—the tools

that we rely so heavily upon for transportation—results in numerous injuries and fatalities 

worldwide on a daily basis.  Yet, people assume these risks because the benefits are 

perceived to be worth it.  The use of cognitive enhancements will likely have some 

imposition of risk upon users, just as is the case with many other tools we have 

developed.  And just as with other tools, an individual should be able to decide if the 

benefits, in this case of enhanced cognition, are worth the risks involved in doing so.   

Using cognitive enhancement, irrespective of methodology, as a tool to improve 

our lives also makes sense from the perspective of science.  Science is reaching a point 

where life expectancy is reaching a plateau.  Even with extensive advancements in 

cleanliness and medical interventions in the last 30 years, the average life expectancy of a 

person living in the United States has increased only a matter of a few years.  Science 
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provided the information necessary to rid ourselves of disease from poor sanitation, and 

then humans died from polio and smallpox.  Science eradicated polio and smallpox and 

now humans die from cancer and heart disease.  It is unlikely that enhancing human 

cognition will increase lifespan.  

However, even if cognitive enhancement does allow for prolonged lives, it is 

entirely possible that it will just allow humans to live long enough to encounter new ways 

to die.  We will never truly master everything in our world, including ourselves. Science 

will never be able to fix all of the problems humans will encounter.  With a limited 

amount of years, we should be able to enhance the years we do have, maximizing our life 

experiences.  As previously mentioned, using tools and finding ways to improve our 

relatively short lives is inherent to our nature.  

Evolving the Individual: Altering Identity by Choice

Not a single person maintains the same personality, beliefs, values, or goals from 

birth to death.  A toddler’s priorities are appropriately quite different from the priorities 

of a middle-aged man.  A single woman’s values will likely shift when she begins a 

family.  A college student’s goals will evolve once he or she graduates.  Correspondingly, 

a person’s cognitive functions and abilities also change and evolve throughout the course 

of one’s life.  

As these functions and abilities change, so to does the chemistry of our brains.  

For example, each time we learn something, or reinforce something we have already 

learned, our synapses change.  Receptors, like the NMDA receptors previously 

mentioned, are trafficked in and out of the cell membrane at the synapse, leading to the 
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strengthening or weakening of individual synapses.  These changes can affect the release 

of and response to various neurotransmitters in the brain.  Hence, as we learn and 

remember, the chemistry of our brains changes.

To the extent that we constantly alter our brain chemistry, identity is self-made.  It 

is the decisions we make or don’t make that affect our very character and nature.  We 

adjust our chemistry every time we attend a lecture, take an aspirin for a headache, or 

even tie a shoe.  Human identity, while being somewhat dependent on genetics and 

chemistry, is also dependent on choices, which in turn affect our genetics and chemistry.  

Take, for example, the case of musicians.  Perhaps as a consequence of focused training, 

musicians have been shown to exhibit superior working memory task performance and an 

enhanced ability to exert sustained cognitive control.102  In undergoing musical training, 

an individual is also choosing to alter their brain chemistry and, in turn, their cognitive 

abilities.  

“Artificially” enhancing our cognitive abilities—via genetics, pharmacological or 

mechanical means—doesn’t affect our human identity any more than the decisions we 

make everyday.  Decisions about things like education and religion can shape the brain.  

Literacy changes how our brains function and, as such, the physical layout of our 

synapses and circuits.71  A decision to get a doctorate can have drastically different 

affects on cognitive function and abilities than a decision to drop out of high school.  

Similarly, a decision to follow one faith over another can dramatically change one’s 

morals, values and beliefs—and in turn brain chemistry also changes.  

Decisions make us who we are.  Someone who chooses not to be religious is not 

any less human than someone who engages in religious practice.    Likewise, a person 
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who has enhanced his or her memory would be no less or more of a human being than a 

person who has Alzheimer’s disease; in fact, it would be morally indefensible to call 

someone with such a disease a lesser human.  It would be equally problematic to claim 

that an enhanced person is anything but human.  And it is morally permissible, and 

possibly even considered a moral duty, to treat a person with a disease; it is also 

permissible to cognitively enhance ourselves.

Whether a decision is deliberate or not, it still changes the chemistry of our brains.  

Every activity we do—whether consciously or not—serves as an external means of 

altering the chemistry of our brains, and in turn our bodies.  In pursuing cognitive 

enhancements, we are simply pursuing desired changes in more direct—a more conscious 

and deliberate—manner.  

Implications of Allowing Cognitive Enhancement

First and foremost, the perspective I have taken here is one of incrementalism.  

That is, I make the claim that cognitive enhancement, regardless of methodology, is a 

morally permissible next step in our progression as a species.  We have come this far, 

therefore it makes sense to continue our progression into the realm of cognitive 

enhancement.  However, what is incremental to some may seem like a slippery slope to 

others.  While we can’t necessarily undo existing practices that have come about with our 

progress thus far, we can choose to stop building upon and furthering these practices.  

Essentially, we could say this far, but no farther.  The balance of ethical issues I present is 

somewhat tipped in favor of cognitive enhancement in part by questionable practices—
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socially accepted inequalities, the human drive to master, the parental aspiration to push 

their children to perfection.  

While some of our social norms do deserve reconsideration and even 

restructuring, it does not follow that cognitive enhancement should be disallowed.  My 

view of human nature is considerably more plastic than that of scholars who argue that 

cognitive enhancement is unnatural.  It is central to my argument that I do not consider 

cognitive enhancement different in kind to other human tool-making endeavors, but only 

different in degree.  Enhancing cognition is a progression of degree, directly in line with 

performance enhancement and cosmetic enhancement. Drawing an arbitrary line and, as 

such, singling out cognitive enhancement as impermissible is not the answer.  Doing so 

does nothing to solve the underlying moral concerns.  Ultimately, there must be a good 

reason to draw that line.  There must be a good reason to stop our progression.  As I have 

laid out, the harms and the benefits weigh out in favor of pursuing cognitive 

enhancements.  Unless there is a shift in the calculus, there is not yet a good reason to say 

stop. Therefore, when balancing potential benefits and risks of harms, I can only 

conclude that cognitive enhancement is morally permissible and that there is no logical 

point beyond which we should not go.

This is not to say, however, that the moral concerns associated with cognitive 

enhancement be ignored.  Proclaiming moral permissibility and allowing cognitive 

enhancement has its own implications.  But the ethical issues that arise can be monitored 

as the technology progresses and addressed appropriately at the necessary level.  Just as 

we monitor other technologies, so too should we monitor cognitive enhancement 

technologies.  The oversight needed for each form of cognitive enhancement is no 
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different than the oversight required for other advancements.  Regulation may be needed 

at a variety of levels depending on the particular issues that come to fruition.  

Such regulation can begin at the research level.  At the research level, decisions to 

move forward or to regulate can be made based on safety concerns.  Safety is one 

concern that resounds across all forms of cognitive enhancement.  Some enhancements 

may present risks, side effects, and detrimental outcomes that are just too great to justify 

the use of those enhancements.  As the research advances the potential applications of 

cognitive enhancement, the research also needs to advance the safety of each form of 

cognitive enhancement.  Thorough research will also provide valuable information to 

allow for well-informed decisions by individuals with regard to cognitive enhancement.  

Both newly developed medications, and drugs already available being used off-label, 

merit extensive research to ensure that these drugs do not harm those who choose to use 

them.  Methods of delivering genetic interventions need further research to ensure that 

adverse reactions are avoided.  Similarly, methods for implanting mechanical devices in 

the brain also need further development.  As previously stated, safety concerns are 

paramount and research should especially focus on ensuring that harms are minimized.  

Beyond the research stage, a proper physician-patient relationship can help mitigate many 

concerns that arise.  In such a relationship, a physician can monitor the individual 

undergoing cognitive enhancement for unexpected or negative outcomes, such as 

personality changes—changes in moral agency, self-destructive behaviors and so on—

and detrimental physiological side effects.

Concerns over germline genetic manipulation and genetic manipulations in 

children may be an area requiring further consideration moving forward.  The policies 
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and regulations developed for the use of genetic cognitive enhancement will need to be 

based on the safety of such interventions, as determined by properly conducted research 

studies.  Decisions about the extent to which parents can decide for their children, and 

future children, will likely need to be decided on a societal level.  However, depending on 

how far the research goes, the government may also need to step in and implement 

policies on parental authority.  In any case, this may very well be the form of cognitive 

enhancement where each particular intervention is assessed on individual merits and 

policies are then instituted as such.

With regard to pharmaceutical enhancements, the issues in social justice and the 

use of cognitive enhancers purely for their instrumental value is one area that we need to 

think about moving forward.  If this truly becomes problematic, rather than just theory,

individual institutions can then address the concerns by implementing their own policies.

The use of drugs such as methylphenidate and Adderall is already becoming prevalent in 

academic settings.  Universities, and perhaps even secondary schools, may need to 

develop and institute policies—such as post-exam drug testing—to control such drug use.  

Various workplaces may also need to consider such policies.  However, in both cases, 

policies should be instituted based on the ultimate goals of the particular institution.  

As far as mechanical enhancements, issues of mind control and responsibility will 

all need consideration.  Concerns such as these may require oversight at higher levels, 

likely above that at individual schools and workplaces.  Perhaps at the federal or state 

legislature levels, for example, policies may need to be implemented to ease concerns 

over mind control.  The criminal justice system will need to adjust to the potential for 

cases of questionable responsibility; however, this adjustment will likely be similar to 
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what occurred when genetic discoveries led to similar questionability.  At present, 

mechanical enhancements are not approaching the point of allowing total brain 

replacement; however, as the technology advances, this will likely be an area that merits 

further evaluation—perhaps to the extent of regulating how much enhancement is 

appropriate or allowable.

Moving forward with cognitive enhancements seems inevitable, and is morally 

permissible.  Because these developments are happening in so many areas, case-by-case 

monitoring is necessary; however, because the developments are incremental, review and 

assessment of their effects is possible.
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