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Abstract: Prescription stimulant medications have been sought for cognitive ―neuroenhancement‖, 

the practice of enhancing ostensibly normal cognitive function such as attention span, focus, and 

memory. This trend, particularly studied in college students, has driven a debate about many ethical 

aspects related to cognitive enhancement; however, the central role of physicians and the medical 

ethics of this practice have been minimally investigated. In this paper, a clinical case serves as the 

focal point to review the current state of prescription stimulant use for enhancement, beginning with 

the medical and legal problems related to the surreptitious, yet common, behaviors of diversion and 

malingering. In contrast, there may be a growing trend for individuals to seek prescription stimulants 

―openly‖ (without malingering or diversion) as a direct request from their physician, which leads to 

complex ethical questions. A model of clinical-ethical decision making (the ―four-box model‖ from 

Jonsen et al.) is applied to analyze the factors that a physician must consider when deciding whether 

to engage in the open prescribing of a stimulant neuroenhancer to otherwise healthy, autonomous 

adults. Four domains are explored in depth: medical indications, quality of life / beneficence, patient 

preferences, and contextual factors. Relevant experiences from the medical disciplines involved in 

athletic enhancement and cosmetic enhancement are discussed. Although an overall ethical 

framework for neuroenhancement continues to evolve, from a perspective of medical ethics there are 

presently significant reasons to be wary of cognitive neuroenhancement with stimulant medications. 

Keywords: Neuroenhancement; cognitive enhancement; stimulant enhancement; neuroethics; 

medical ethics; cosmetic enhancement; athletic enhancement 
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1. Introduction: clinical case  

Martin is a 26 year-old self-employed man who recently relocated to a new city and has 

scheduled to see a new psychiatrist. He reports being diagnosed with attention-deficit hyperactivity 

disorder (ADHD) 4 years ago, when he started business school, and has been prescribed several 

types of stimulant medications. Martin describes the challenges of his work, which requires him to 

spend as many as 12 hours per day manipulating large databases of information. He feels 

increasingly distracted and bored after 2 to 3 hours of consecutive work in front of the computer 

screen, and has trouble sustaining his attention and motivation.  

As the psychiatrist gathers a detailed history, he is increasingly doubtful about a diagnosis of 

ADHD. At the end of his assessment, he confronts Martin with the lack of evidence to validate the 

diagnosis. Martin uncomfortably confesses that he doesn’t think that he has ADHD either, and that 

he was diagnosed previously by a psychiatrist who was, ―let’s just say, very willing to prescribe 

medications.” Martin then genuinely offers several ways stimulants do help him, including boosting 

his concentration and motivation, helping him get a “competitive edge,” and providing an overall 

“better feeling” about his performance.  

Neuroenhancement can be broadly defined as any attempt to augment or enhance ostensibly 

normal aspects of brain functioning, including, but not limited to cognition, mood, appetite, or sexual 

functioning. Over the past decade, the neuroenhancement of cognition, in particular, has drawn 

significant attention from the public and the scientific community, in large part due to the apparent 

rates at which prescription medications have been sought for this purpose. While there are many 

ways to potentially enhance cognitive function (see Table 1), the ―classic‖ ADHD stimulants 

(methylphenidate and amphetamine products) have been specifically obtained and used for the 

purpose of cognitive enhancement by otherwise healthy, autonomous adults, and are therefore the 

focus of this paper‘s medical-ethics analysis [1–6]. 

Several initial questions are raised by Martin‘s clinical case: Does Martin have an illness? Did 

he misrepresent his symptoms in order to falsely obtain a psychiatric diagnosis and treatment? Was 

Martin‘s prior psychiatrist ―duped‖, or did he assign a diagnosis to justify the use of a stimulant? 

What are the laws pertaining to the acquisition and use of prescription stimulants as enhancers? This 

article begins with a review of the current state of surreptitious stimulant use as cognitive enhancing 

agents, then examines the complex ethical dilemmas physicians face in deciding whether to prescribe 

stimulant enhancement to healthy adults ―openly‖, that is, in full acknowledgement of the absence of 

any diagnosed illness. 

2. The current state of cognitive enhancement: illicit prescription stimulant use 

It is estimated that 8.5% of all Americans have used prescription stimulants illicitly at some 

point in their lifetime, and 12% of people between ages 21 and 25 reported lifetime use [7]. The 

preponderance of epidemiologic research on cognitive enhancement with stimulants has been 

conducted in college populations, where students are two to three times more likely to use 

―non-medical‖ or illicit prescription stimulants than non-students of the same age [9]. Past-year 

prevalence rates among college students may be as high as 25–35% depending on the geographic 

location of the school, with half using at least monthly, if not more often [9,10].  
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Table 1. A spectrum of cognitive neuroenhancement 

Type of cognitive neuroenhancement Description and examples 

Non-prescription 

Behaviors and 

technology 

Some ethicists describe advances in ―human ingenuity‖ as a means of 

cognitive enhancement, citing for example: written language, printing, 

and the Internet. Other examples of behaviors and technology that may 

enhance performance include: education, good health habits (exercise, 

sleep, healthy diet), information technology, cognitive enhancing courses 

(such as Luminosity or ―brain boot camps‖) and test preparatory courses 

(such as Kaplan, Princeton Review, etc.).  

Foods, dietary 

supplements, 

nutraceuticals, and 

other non-prescription 

substances 

Certain foods, substances, and dietary supplements or nutraceuticals have 

varying degrees of evidence for cognitive enhancing potential, such as: 

caffeine (or l-theanine), nicotine, piracetam, gingko biloba, vitamin E, 

fish oil, s-adenosylmethionine (SAM-E), acetyl-L-carnitine, among 

many other supplements. 

Prescription 

ADHD stimulants  

Amphetamine and methylphenidate products, the ―classic‖ ADHD 

stimulants, are the most commonly sought (and studied) prescription 

cognitive neuroenhancers at this time. These medications are 

predominantly obtained through illicit means (diversion or malingering). 

They may be increasingly obtained by a direct or ―open‖ request to a 

physician.  

Amphetamine and dextro-amphetamine products include: Adderall, 

Dexedrine, Desoxyn, and Vyvanse. Methylphenidate products include: 

Ritalin, Concerta, Daytrana, Metadate, Methylin, Focalin. 

Other stimulants 

Modafinil and armodafinil (Provigil and Nuvigil) are FDA approved for 

narcolepsy, obstructive sleep apnea, or shift-work disorder, and appear to 

be gaining popularity as cognitive enhancing agents.  

Dementia drugs 

Medications that are commonly used in the treatment of dementia and 

cognitive impairment are of interest for cognitive neuroenhancement, 

specifically the augmentation of memory. It is unclear how frequently 

these medications are being used for enhancement at this time. The 

primary example is donepezil (Aricept), though there are several 

experimental drug classes being investigated (such as ampakines). 

The use of stimulant medications for the purpose of cognitive enhancement has many terms in 

the literature, including: ―non-medical‖, ―non-prescription‖, and ―illicit prescription‖ stimulant use. 

Of these, illicit prescription stimulant use for cognitive enhancement is likely the most accurate term 

given that the medications are invariably obtained through diversion or malingering, both of which 

are federal crimes (charged as a misdemeanor or felony based on state laws and/or the discretion of 

the prosecutor). Diversion describes when individuals who are being treated for ADHD share, trade, 

or sell their prescribed stimulants with others, and the research suggests that the overwhelming 

majority of stimulant enhancers are obtained in his manner [10,11]. It is estimated that as much as 30% 
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of the stimulants intended for people with ADHD are diverted to other users [12]. More than half 

(54%) of prescribed college students reported being approached to divert their medications [5,13,14].  

Returning to the clinical case, Martin did not obtain his stimulants through diversion; rather, he 

was coached by a friend to recite the symptoms of ADHD in order to obtain a prescription from a 

doctor. The deliberate misrepresentation or manufacturing of symptoms for secondary gain is 

clinically termed ―malingering‖. The rates of malingering ADHD for stimulants are not well known, 

though one study reported that 20% of past-year illicit users obtained their stimulants in this manner [8]. 

While diversion and malingering are today‘s prevailing methods to obtain prescription drugs for 

neuroenhancement, these practices are neither legal nor consistent with safe medical care or societal 

ethics.  

3. An uncertain future for cognitive enhancement: open prescribing of stimulant medications 

Although Martin does not have ADHD, does that mean a physician should not prescribe him a 

stimulant? Several authors have anticipated an increasing likelihood that patients will directly and 

openly request cognitive enhancers from their physicians. Some have called for active development 

of such an open pathway to enhancement, favoring it as ―innovative‖, and arguing that with 

―appropriate research and evolved regulation‖ it would be possible to maximize the benefits and 

minimize harms for society [2]. 

In 2009, the American Academy of Neurology published a practical guideline for how 

physicians might respond to open requests for neuroenhancement from adult patients, where the 

authors stated that the practice is legal and ethically permissible, but not obligatory [15]. According 

to this perspective, a psychiatrist evaluating a patient like Martin could transition from a treatment to 

an enhancement practice with the following steps: 1) remove the diagnosis of ADHD 2) change the 

financial structure of the visit to a fee-for-service (enhancement is not covered by third party insurers) 

3) screen for contraindications, obtain the patient‘s ―informed consent‖, and respect his autonomy to 

do what he wants with his body, and 4) establish future appointments for monitoring and prescribing 

of stimulants. 

Recommendations paving a path for open cognitive enhancement have by no means been 

universally accepted. In fact, while there has been vigorous ethical debate about neuroenhancement, 

the central role of the physician and the relevant ethics in this scheme have been minimally 

addressed [2,16–18]. A small but growing body of literature on physicians‘ attitudes demonstrates 

little enthusiasm and significant reservations for the opportunity to enhance patients‘ normal cognition [18–20]. 

Accordingly, a physician could also refuse to prescribe stimulant enhancement for Martin. But 

on what grounds would a physician base either decision? Currently, there is no framework that 

specifically addresses the ethics related to clinical decision making in cases of enhancement. 

Therefore, an ethical analysis of openly prescribing cognitive enhancement to Martin is undertaken 

by applying an existing framework from Jonsen et al.‘s Clinical Ethics [21], and incorporating 

perspectives on enhancement from the fields of sports medicine and aesthetic/cosmetic surgery. The 

four primary domains to be addressed are: medical indications, quality of life / beneficence, patient 

preferences, and contextual features.  
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3.1. Medical indications and the ethical rationale for cognitive enhancement 

What is the medical indication for Martin‘s treatment? What are the diagnosis, prognosis, and 

treatment options? This usual starting place in medical decision making is an obvious stumbling 

block in cases of enhancement, where there is no ―medical illness‖ diagnosed as the goal of 

treatment. 

To medically and ethically justify cognitive enhancement, a physician must first and foremost 

believe that he or she is not limited to practicing within the ―traditional‖ goals of medicine, which 

include: 1) promotion of health and prevention of disease 2) relief of symptoms, pain and suffering 3) 

cure of disease 4) prevention of untimely death 5) improvement of compromised status 6) education 

and counseling of patients, and 7) avoidance of harm to the patient [15,21]. Proponents argue that 

practicing outside of these time-honored goals might be considered ―fringe,‖ but nevertheless 

ethically permissible so long as the practices are ―socially useful‖ and acceptable to the profession 

and society [2,15]. Arguments against fringe practices include the need to uphold ―virtue-based‖ 

ethics in medicine (considered by some to be the highest ethical standard in medicine), where there is 

specific emphasis on avoiding practices that lie at the margin of moral responsibility [22]. 

Careful patient selection and stratification of risks are common procedures in medical treatment, 

where the ethical duty of non-maleficence, or ―do no harm‖, is the core ethical principle. A physician 

must consider what level of risk to the patient is ethically acceptable when prescribing for the sole 

purpose of enhancement. The psychopharmacology of stimulants, which has been well described, 

provides a neurobiological background for understanding the potential benefits and risks (see Table 

2). The side effects of stimulants are predictable based on the sympathomimetic pharmacology, and 

the risk of addiction is strongly correlated to the pro-dopamine effects in the brain‘s ―reward 

pathways‖ (see Table 3).  

Table 2. Summary of stimulant psychopharmacology 

 

Studies of college-users provide a reasonable foundation for stratifying the risks associated with 

use of stimulants as cognitive enhancers. Interestingly, although stimulant enhancement users in 

college perceive the overall medical risks as ―low‖ [4,23], they paradoxically report experiencing a 

higher than expected rate of side effects such as anorexia (63%), insomnia (60%), irritability (50%), 

headaches (18%), stomachaches (18%), dizziness or lightheadedness (18%), and sadness (16%) [24]. 

 Methylphenidate appears to inhibit the re-uptake of dopamine (DA), and to a lesser degree norepinephrine (NE), 

and thereby increases extracellular levels of these neurotransmitters. Amphetamines act similarly, but, in 

addition, they likely increase the rate of release of DA and NE [71,72].  

 The benefits of increased attention, and decreased impulsivity and hyperactivity, appear related to modulation of 

adrenergic neurotransmission in the meso-limbic and meso-cortical pathways of the brain, and relevant cortical 

and sub-cortical projections to the pre-frontal cortex [71,73].  

 The high potential for addiction to stimulants is related to activation of the brain‘s ―reward pathways‖ (increased 

DA levels in the nucleus accumbens, medial prefrontal cortex, amygdala, and thalamus [74], whereby behaviors 

are maintained that lead to repeat administration [75].  
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From a medical perspective, the incidence of these side effects is alone a cause for concern. Further 

caution should be raised about the potential for a ―slippery slope‖ of prescribing, whereby 

side-effects like insomnia and irritability might be managed with additional drugs such as 

benzodiazepines or sedative-hypnotic sleep aids. 

Stimulants also have a significant risk of serious or life-threatening adverse effects (see Table 3). 

The U.S. Food and Drug Administration issued two ―black box warnings‖ (the agency‘s highest level 

of warning) for the risks of cardiovascular events and death, and the high potential for abuse and 

dependence. More recently, the Canadian government issued a warning for increased risk of suicidal 

thoughts and behaviors [25]. Studies of college stimulant enhancement users have consistently 

identified an overrepresentation of drug and alcohol use, binge alcohol use, and a greater odds of 

meeting diagnostic criteria for substance use disorders compared to non-users [26,27]. Multiple 

surveys have verified that the primary motivations for stimulant use are to improve concentration, 

increase alertness, and to aid in study and test performance [13,23,24]. However, one study found 

that only 26% of students used prescription stimulants solely for academic enhancement, while the 

remainder (74%) used for academic and recreational purposes (54%), or recreation only (20%) [28]. 

Other studies have reported similar rates of use for the explicit purpose of ―getting high‖ (31–43%) [9,24]. 

Table 3. Common side effects and warnings of stimulant medications 

Side effects* Percent reporting side effects Warnings 

Hypertension 7–35%  U.S. Black box warning*: high 

potential for abuse and dependence Insomnia 12–27% 

Headaches 26%  U.S. Black box warning*: misuse may 

cause sudden death, stroke or heart 

attack 

Anorexia 22–36% 

Dry mouth 2–35% 

Abdominal pain 11–14%  Canadian prescribing warning**: 

stimulants may increase suicidal 

thoughts and behaviors. 

Increased heart rate 6% 

Irritability or emotional problems 2–9% 

Anxiety 8%  

Agitation 8%  

Dizziness 2–7%  

  References: *[33,34]; **[25]  

These characteristics of college-users underscore an essential need for physicians to carefully 

monitor patients‘ usage and potential for misuse, but also trigger immediate concerns about the 

difficulty in accomplishing that task. As one indicator of the problem, the number of emergency 

department visits related to stimulant medications tripled between 2005 and 2010 [29]. Of those 

visits, approximately a third involved illicit prescription stimulants and nearly half involved 

co-ingestion of other drugs or alcohol. 

A cautionary tale is provided by the field of sports medicine, and the challenges experienced in 

monitoring patients‘ usage of prescribed enhancers [30]. In the 1980‘s, Dr. Robert Kerr, an outspoken 

physician and author of the book ―The Practical Use of Anabolic Steroids with Athletes,‖ was 

notorious for prescribing steroids for athletes, bodybuilders, and policemen [31]. He argued that with 

safe controls and medical monitoring, the risks of steroids could be minimized and the benefits 
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maximized. Dr. Kerr eventually stopped this practice when he realized that athletes could not be 

trusted to limit their consumption in accordance with his instructions [30,32]. 

Additional details of the clinical case are revealed as the psychiatrist explores the benefits, side 

effects, and risks of abuse with the patient: Martin reports that the benefits include improvements in 

his attention, motivation, and a subtle boost in his mood. However, he also reports mild anxiety, 

jitteriness, suppressed appetite, and the next day he feels exhausted and more irritable than usual. 

Martin prefers the instant release Adderall over the extended release because it is less expensive and 

he can “feel it working”, even though it wears off more quickly and he wonders if taking more would 

help. Martin used to binge drink in college, but states that he only drinks socially and moderately 

now. 

3.2. Quality of life and beneficence 

Improving an individual‘s subjective well-being and quality of life (the primary goal in the 

principle of beneficence) are cited as major reasons why physician-administered enhancements, such 

as cosmetic surgery and enhancements, are ethically accepted by society, consumers, and the medical 

establishment [35,36]. Consumers of cosmetic surgery seek to fulfill a personal wish by correcting a 

self-perceived deficit in their appearance that causes emotional dissatisfaction or discomfort, or in 

some cases social handicap [37,38]. 

By extension, cognitive enhancement may be similarly sought to address self-perceived deficits 

or psychosocial factors that include a level of dissatisfaction, anxiety, fear, behavioral problems, or 

external pressures, though the rationale is often framed in innocuous phrases such as ―people just 

want to do their best and be productive‖ or ―perform at one‘s highest ability‖ [2,39,40]. The driving 

forces for cognitive enhancement also resonate with the competitive motivations of athletes who 

seek sports enhancement, which include pressures to perform and win, economic motives, and 

dissatisfaction with one‘s innate performance limitations [41]. The motivations for cosmetic, athletic, 

and cognitive enhancement may overlap considerably, with potentially common core psychological 

or social issues or needs (see Table 4). 

Students who use stimulant enhancers are motivated by hopes of achieving better concentration, 

attention, memory, and tangible benefits in academic performance, especially before tests or during 

finals week [13]. Yet, the evidence that stimulant use among healthy adults produces objective 

improvements in measures of cognition is inconclusive. It appears that there may be modest benefits 

in consolidating long-term declarative memory, though these effects are highly variable based on the 

type of experimental task given and the individual‘s baseline cognitive ability level and  

personality [12,13,42]. In contrast, stimulant enhancement does not currently appear to provide 

meaningful improvements in cognitive control, working memory, or executive functioning [13]. 

There is a lack of evidence from healthy subjects to demonstrate that enhancement translates into any 

real-world, objectively measurable benefits such as an improvement in test scores, grade point 

average, or level of academic or occupational functioning. 
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Table 4. Motivations to seek enhancement and potential core psychosocial issues 

Motivations to seek 

cognitive enhancement 
Examples 

Potential core 

psychosocial issues 
Potential ways to address core issues 

To compensate for 

self-perceived deficits, or to 

feel better about oneself. To 

meet excessive, 

self-imposed demands or 

expectations. 

A college student worries 

excessively before each exam, 

striving to achieve an ―A‖, has 

difficulty accepting variations in 

performance. Feels that she is not 

―doing enough‖ or is not ―smart 

enough‖ to get into grad school. 

Dissatisfaction with 

one‘s authentic ―best 

effort‖ or anything ―less 

than perfect‖. High self- 

criticism, low 

self-worth, or unstable 

self- confidence. 

Address perfectionism and develop 

healthier personal value systems. 

Address self-criticism and low-self 

esteem. Address rigid thinking, and 

cognitive distortions such as 

all-or-nothing thinking, discounting the 

positive, and catastrophization. 

To meet excessive demands 

or expectations imposed by 

others such as parents, 

peers, employers, or 

society. To be recognized or 

praised by others. 

Pressure from employer to 

increase productivity. Pressure 

by parents to get into ―the top 

college‖. Societal or pop culture 

messages that convey ―winning 

is everything‖. 

Fear of failure, 

inadequacy, or shame. 

Fear of loss or rejection. 

Belief that self esteem 

must be earned. 

Improve assertiveness to decide what 

expectations are reasonable. Improve 

self-confidence, develop the ability to 

―think one‘s own thoughts‖. Address 

low self-esteem and need for external 

validation, develop self-acceptance. 

To increase motivation, 

―sustain‖ attention, or to 

make work or tasks seem 

more interesting. 

Lack of interest in subject matter 

of school or work. Trying to 

remain focused for extended, 

un-interrupted periods of time.  

Mismatch in goals and 

desires. Intolerance of 

boredom, challenging 

material, or less 

stimulating activities. 

Unrealistic expectations 

for the capacity of 

human attention span. 

Improve tolerance and management of 

boredom. Evaluate personal goals and 

desires. Reset or ―ground‖ expectations 

for what is humanly capable. 

To compensate for ―real 

deficits‖, or objective 

problems in functioning or 

performance (i.e. 

self-treatment). 

An ―A‖ college student is now a 

―C‖ student, leading parents to 

wonder if he has ADHD or some 

other problem. 

Possible psychosocial 

stressors impacting 

functioning. Possible 

underlying psychiatric 

illness. 

Evaluation for psycho-social stressors, 

mal-adjustment, anxiety, depression, 

substance abuse, ADHD, or other 

potential medical or mental health 

etiologies. 

To get a competitive 

advantage, or to 

―maximize‖ or ―boost‖ 

performance. To achieve 

―success‖ or financial or 

material gain. To do as 

much as possible with the 

least amount of effort, or in 

the least amount of time. 

Student seek an ―edge‖ during 

finals or high-stakes entrance 

exams. Aim to be more 

―competitive‖ in workplace, 

seeking financial rewards. A 

person is over-subscribed and 

feels fatigued in trying to keep 

up with competing social, 

academic, familial, and 

occupational commitments. 

Fear of loss of 

opportunity or rewards, 

fear of failure. 

Dissatisfaction with not 

being ―at the top‖, or 

being ―just average‖. 

Address ―hypercompetitive‖ mentality 

that may cause undue anxiety or worries. 

Address and modify detrimental 

consequentialist mentality (―the ends 

justify the means‖). Assess and 

re-calibrate school-life or work-life 

balance. Develop acceptance of natural 

limits of time, and human limits of 

energy and attention. Work on 

prioritizing goals. 



113 

AIMS Neuroscience  Volume 2, Issue 3, 105-122 

To keep up with others who 

are using stimulant 

enhancers. 

A person knows that his peer or 

co-worker is using stimulant 

medications to enhance 

occupational performance. 

Fear that one cannot 

compete. Concerns about 

fairness that lead to a 

modified prisoner‘s 

dilemma (―everyone else is 

using, therefore I must 

use‖). 

Address anxiety and preoccupation 

about competition. Re-focus on the 

deontological value that ―the process of 

an endeavor, is as important as the 

result.‖ 

To compensate for 

detrimental behaviors. 

Poor time management or 

planning, irresponsibility, 

excessive alcohol or drug use, or 

excessive socialization (i.e. 

staying out late) that may 

interfere with performance. 

Conflict in priorities, 

unwillingness to accept 

or acknowledge 

trade-offs or 

consequences of one‘s 

own choices. 

Modify detrimental behaviors, develop 

better ―limit setting‖ or self-discipline, 

develop healthier personal value 

systems, address any problematic 

substance use. 

3.3. Patient preference and informed consent  

Martin and his psychiatrist engage in further detailed discussion. Martin feels pressured for 

time, especially since he works from home and his 2-year old child is competing for his attention. His 

goals are to enhance his job performance, avoid mistakes, make better “investments”, and maximize 

his financial profit. Martin admits that despite using stimulants it has been hard to increase his 

revenue. Nonetheless, he says he is a “risk taker” by nature, and firmly believes that his subjective 

benefits are enough to outweigh any of the risks or side effects. 

In order to ethically prescribe stimulant enhancement, does the physician need to agree with 

Martin‘s calculation of the benefits versus risks, or is it sufficient to simply accept that it is Martin‘s 

prerogative to make this decision? Personal autonomy is often a dominating factor in justifying 

enhancement, an argument that generally takes the form: ―a person should be free to do what he 

wants with his own body‖ [40]. The moral and philosophical values of personal autonomy and 

freedom imply that a person is free to take risk, small or large, so long as it does not harm others. 

The medical ethics principle of ―patient autonomy‖ is similar, though applies specifically to the 

patient-doctor relationship and states that a competent patient has the right to accept or refuse care 

when provided with informed consent. The physician inherently bears some degree of risk by 

participating in this shared decision making. 

Arguments that favor cognitive enhancement based on the primacy of patient autonomy have 

the potential to minimize or obscure the ethical obligations of physicians who are the ―gatekeepers‖ 

for prescription medication. At a minimum, a physician who enhances a healthy patient must verify 

the patient‘s capacity to make the decision, assess for contraindications, monitor and manage 

unforeseen negative effects (and/or manage those that were predictable), before administering the 

enhancement. Some say that a physician‘s role in practicing enhancement approximates one of a 

―technician‖ or ―service vendor‖ [22,43], with little ethical control over the indications for 

enhancement other than the physician‘s own character traits and moral conscience [22,36]. 

Informed consent, the process by which an autonomous patient engages with the physician in 

shared decision-making about the risks, benefits, treatment alternatives, and option of no-treatment, 

is an ethical obligation in prescribing medical treatments. Arguably, a high level of informed consent 
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is even more important in enhancement, where one thing is certain: the risks of no-treatment are, by 

definition, none [35,37]. Yet, informed consent for cognitive enhancement is significantly hampered 

by a lack of studies and evidence on these aforementioned basic required elements. One major reason 

is that research funding has been historically aimed at understanding and treating illnesses, not 

enhancement [13]. 

In turning to the field of cosmetic enhancement for ―lessons learned‖, there is little published 

work on the ethics of informed consent, despite the fact that such enhancement procedures have been 

practiced in their modern form for over 100 years [36]. In fact, it has been identified as a problem by 

authors within the field of cosmetic enhancement that there are few quality studies that characterize 

clear selection and exclusionary criteria for enhancement, outcomes (especially long-term), and 

alternative treatments or no-treatment comparisons [38,44–46].  

Beyond risks and benefits, to explore alternatives to stimulant enhancement it is necessary to 

consider whether the patient‘s motivations are indicators of psychosocial issues that would be 

appropriate targets for interventions such as psychotherapy or behavioral modification (see Table 4). 

Cognitive behavior therapy might be useful to address underlying feelings of inadequacy, 

self-criticism, or negative attitudes that are rooted in cognitive distortions. Addiction treatment or 

behavioral modification would be appropriate where substance use/abuse or balancing of social, 

academic, and occupational priorities are problematic. Supportive or psycho-dynamic psychotherapy 

might address cases where unrealistic or harmful pressures have been exerted by family, friends, or 

society, or where a patient struggles with an overly rigid or punitive expectation of oneself. Children 

and adolescents may be particularly vulnerable to such pressures. Finally, if cognitive enhancement 

is withheld, does this mean that a patient must ―struggle‖ with being ―normal‖, ―average‖, or feelings 

of being somehow disadvantaged?  

3.4. Contextual factors: enhancement and society 

Some experts believe that society stands to gain broadly from the general public use of 

cognitive enhancement as it ―favors innovation‖ [2]. Pharmaceutical enhancements are viewed on 

the spectrum of innovative cognitive aids like writing, computers, caffeine, and test preparatory 

courses (see Table 1). The ―innovation‖ of physician-administered enhancements (especially 

prescriptions drugs and minimally- or non-invasive procedures) includes the relative simplicity, the 

rapid effects and reward, and the low requirement of personal effort. To address fairness, it is argued 

that enhancements should ideally be available to all.  

In consideration of this view, cosmetic enhancement is a service that is theoretically available to 

all, but in reality it is limited to those with financial means and access. Cosmetic enhancement has 

historically been practiced with little ethical attention to distributive justice or fairness [47,48]. These 

traditional concerns may have been side-stepped by the medical profession and society, however new 

ethical issues have emerged as the demand for cosmetic enhancement has increased enormously in 

the past decade. In 2014, more than 11 million cosmetic surgical and nonsurgical procedures were 

performed in the United States, totaling more than 12 billion dollars in revenue [49], of which 

Botulinum toxin (―Botox‖) procedures alone comprises a dominant share. There is little doubt that 

enhancement practices are financially lucrative for physicians [37,50]. This potential reward raises 

several ethical concerns about financial conflicts of interest, ―practice drift‖, physician workforce 

shortages, and the unscrupulous advertising of services (see Table 5). The degradation of patient care 
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is potentially at the center of these issues [37,51].  

Conflicts of interest relate to a physician‘s fiduciary duty to act solely in the patient‘s best 

interest, and not in self-interest or financial reward. The psychiatrist working with Martin is 

confronted with the conflicts that 1) Martin desires a stimulant, though it‘s not clear there are 

objective benefits 2) Martin is a normal, healthy patient, therefore relatively ―easy‖ to manage 

compared to patients with severe mental illness, and 3) Martin would pay out-of-pocket, thus 

eliminating commonly bemoaned ―hassle‖ and ―paperwork‖ that is endemic with third-party payers.  

One medical ethicist warned that when the temptation of self-interest is elevated, ―we are all too 

good at rationalizing what we want to do so that personal gain can be converted from vice to virtue‖ [22]. 

While it may remain unknown if physicians are truly adding enhancement procedures to their 

offerings out of self-interest, the public perception of such financial conflicts of interest has the 

potential to negatively impact the integrity of medicine as a whole [51,52]. Martin described his prior 

physician as ―more than willing to prescribe‖, and the portrayal of some doctors as ―pill pushers‖ 

could conceivably be worsened by practices of cognitive neuroenhancement. Preoccupation about 

revenue, whether real or perceived, justifiable or self-interested, is fundamentally lamented in 

medicine and contradicts most basic codes of medical ethics [53,54]. 

In contrast to cosmetic enhancement, the issue of fairness was central in the case against athletic 

enhancement [30,55–57]. Individuals like Martin often advocate for stimulant enhancement from the 

perspective that college academics and the global economic marketplace are ―competitive fields‖ 

where gaining even a slight edge might translate into substantial payoffs, such as the difference in a 

promotion, a college admission, or major financial consequences [2,13,40,58]. These ―small but 

significant‖ differences in competitive outcomes are the athletic equivalents of playing on the varsity 

or junior varsity high school team, the ―big leagues‖ or the minors, and a first or second place finish. 

In fact, these effects on ―fairness‖ (exemplified by the use of steroids, amphetamines, tranquilizers, 

and erythropoietin) constituted one of the very fundamental reasons society has opposed athletic 

enhancement and the governing bodies of sport have instituted bans and regulations  

(see Table 5) [57,59]. 

The arguments voiced today for cognitive enhancement resemble those that have been 

historically made in favor of athletic enhancement by a significant minority of sports physicians and 

a faction of public opinion. In both cases the enhancement is viewed as 1) innovative 2) in favor of 

personal autonomy and freedom 3) ethically indistinguishable from other performance enhancing 

techniques or equipment 4) necessary to compete effectively, and 5) safe when administered under a 

physician‘s supervision as opposed to self-medicated [43]. While the medical community has largely 

renounced their role in athletic enhancement, it remains to be seen what stance will be taken on 

cognitive enhancement. 

4. Conclusion 

Significant and concerning rates of illicit prescription stimulant use, especially among college 

students and young adults, have driven the debate about cognitive neuroenhancement. The current 

methods by which most individuals obtain stimulants for cognitive enhancement are through 

diversion or malingering, both of which are illicit and should be firmly rejected by physicians, 

institutions and organizations, policymakers, and society. 
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Table 5. Contextual factors in cognitive enhancement 

Contextual factors Description and examples 
Potential implications and questions for 

cognitive enhancement 

Financial conflict 

of interest 

A conflict of interest lies in the physician‘s fiduciary 

duty to act solely in the patient‘s best interest, and not 

in self-interest or financial reward. Enhancement 

practices are potentially more gratifying and ―easier‖ 

compared to traditional medical practices (financially, 

administratively, and clinically) [60].  

How does a physician evaluate ―the patient‘s 

best interest‖ when there is no medical 

indication, and a patient‘s best interest amounts 

to his/her subjective desire and self-perceived 

benefits? Conflicts of interest are potentially 

damaging to the integrity of medicine.  

Practice drift 

Practice drift describes when a physician practices 

outside of one‘s training or specialization. A variety of 

physicians now offer cosmetic enhancements, 

sometimes in ―medi-spa‖ facilities [51,60–63]. 

Concerns have been raised about the potential 

degradation in the quality of care being provided, or 

outright concerns about safety [37,51,64]. 

Which types of physicians are ―qualified‖ to 

prescribe and manage cognitive enhancement? 

Does society and/or the medical establishment 

have reservations about family doctors (as one 

example) potentially offering their patients 

stimulant medications alongside Botox 

injections? 

Physician 

workforce 

shortage 

It is predicted that the U.S. will face a shortage of 

46,000-90,000 physicians by 2025 [65]. Concierge 

medical practices are increasing, and aim to provide 

―enhanced services and amenities‖, while lowering 

practice volumes as much as 10-fold [66]. 

The lure of practicing cognitive enhancement is 

a potential slippery slope away from the 

treatment of mental and physical illnesses, 

possibly worsening access to care.  

Advertising 

practices and 

commercialization 

of medicine 

Increased competition among cosmetic enhancement 

providers has led to questionable advertising practices 

(such as offering medical care in beauty salons, spas 

and health clubs), blurring the distinction between 

medical practice and cosmetology or beauty industry 

services [36,67–70]. 

Is it possible that future advertisements for 

cognitive enhancement will target college 

campuses, business parks, and appear in 

airlines‘ in-flight magazines? The 

commercialization of medical services bears 

consequences on the public‘s perception of 

medicine as a whole. 

Fairness, 

distributive 

justice, and 

competition 

Enhancement is available to those with the financial 

means or access. Specific enhancements are banned in 

competitive athletics if they 1) may enhance 

performance 2) possess actual or potential risks or 3) 

violate the spirit of sport (i.e. equal opportunity, role 

modeling for youth and public, ―cheating‖ other 

competitors or oneself of the ―process‖ of discipline 

and natural self-improvement [57]. 

Academia and the global economic marketplace 

are described as competitive fields. Does it violate 

a ―spirit of academia‖ if a stimulant aids one 

person‘s entry into graduate school, over another 

candidate who did not enhance? If an older-age 

worker wishes to enhance to compete with a 

younger worker, what is more ―fair‖: enhancing 

the older worker only, or enhancing both 

individuals? 

Bias and value 

judgments 

It is unclear whether a physician‘s own value or moral 

judgments (or even the value judgments of society) 

about a patient‘s ―need‖ or ―appropriateness‖ are 

proper grounds to restrict enhancement to certain 

persons, purposes, or professions. 

Is it ethical to enhance college students, nurses, 

and aid-workers, but not professional gamblers 

or night-club entertainers?  
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Factions of society and academia are curious, if not in some cases optimistic, about a medical 

practice of cognitive enhancement where patients may openly request and receive stimulants and 

other ―brain boosters‖ from their physicians. Physicians and their professional organizations are 

rightfully called upon to engage in the debate, particularly in the interests of patient safety, the ethics 

of medical practice, and the integrity of the medical profession. The analysis of ethics in medical 

decision-making is a common standard of practice in the ―traditional‖ care of patients with illness, 

disease, or suffering [21]. Given the absence of any framework specifically tailored for analyzing the 

ethics of medical enhancement, it is even more incumbent upon individual practitioners and their 

professional societies to carefully consider the ethics of practices where there is no medical 

indication and decision-making weighs disproportionately on patient preferences, autonomy, and 

self-stated quality of life. 

The experiences of the medical profession with athletic enhancement are informative to the 

degree that cognitive enhancement appears to be driven by the same human proclivity to be 

competitive or to have difficulty accepting one‘s innate physical or mental limitations. Enhancement 

for athletics was broadly rebuffed, restricted, and regulated by the governing bodies of sport and 

medical establishment as unfair, potentially dangerous, and a negative portrayal for the public and 

youth. Alternately, where cognitive enhancement has the potential to become a minimally-regulated 

and lucrative medical practice that honors patients‘ autonomy to address self-perceived deficiencies 

and desires, the experiences from the rapidly expanding field of cosmetic enhancement are especially 

relevant. Society and medicine can be forewarned about the potential to encounter problems with 

ethical conflicts of interest in the practice of cognitive enhancement, with the added uncharted 

concerns about (further) flooding the market with medications that have a high potential for 

addiction and diversion. 

The psychiatrist evaluating Martin chooses not to engage in cognitive neuroenhancement, 

based on the following clinical-ethical analysis aligned to Jonsen’s four boxes: 

1. Medical indications: Enhancement has no medical indication. Although cognitive 

neuroenhancement may be considered ethically permissible to some physicians, it is 

largely inconsistent with the traditional core purpose and mission of medicine. The 

objective benefits of stimulant enhancement may be limited to modest, individually 

variable, and task-limited improvements in memory or concentration. There is no current 

evidence that stimulant enhancers produce measurable ―real-life‖ benefits for most 

normal healthy people. The ability for a physician to monitor ―responsible use‖ of 

stimulant enhancements is problematic, especially in light of known side effects and 

warnings about abuse.  

2. Quality of life and beneficence: Though patients may subjectively believe they benefit 

from cognitive enhancement, there is concern about the motivations to ―need‖ or ―want‖ 

enhancement that may be rooted in psychosocial issues including dissatisfaction, 

anxieties, fears, problematic self-perceptions or expectations, and external pressures (see 

Table 4). The prescription of a stimulant medication in these circumstances is not clearly 

in the patient‘s best interest. 

3. Patient preferences: Respect for autonomy and the fulfillment of a patient‘s preference 

seem medically insufficient to justify exposing a patient to commonly encountered 
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side-effects and the risk for severe adverse reactions. Informed consent is significantly 

hampered by a lack of data on outcomes related to enhancement, alternatives to cognitive 

enhancement, and consequences of no-enhancement. An exploration of alternatives could 

conceivably begin with interventions to address any identifiable underlying psychosocial 

issues. 

4. Contextual Features: Cognitive enhancement of healthy people would be a potentially 

lucrative and ―easy‖ practice for physicians, directly raising concerns about conflicts of 

interest. Real or perceived conflicts of interest have the potential to damage the integrity 

of medicine. The practice of cognitive enhancement would likely lead to the further 

commercialization of medicine. Physicians who enhance would need to resolve ethical 

problems with fairness and value judgments in determining which patients to enhance, 

and for what purposes and professions. 

The medical-ethical dilemmas of cognitive enhancement range from a complex, non-traditional 

benefit-risk analysis on an individual case basis, to a consideration of the ―benefits to society‖ versus 

the ―integrity of medicine‖, institutions of higher learning, and workplace ethics. There are currently 

few compelling reasons for physicians to engage in the practice of stimulant cognitive enhancement 

of normal healthy individuals, and there are many reasons from a perspective of medical ethics to 

discourage this practice. 

Conflicts of interest 

All authors have no conflicts to report. 

References 

[1] Maher B (2008) Poll results: look who‘s doping. Nature 452: 674-675.  

[2] Greely H, Sahakian B, Harris J, et al. (2008) Towards responsible use of cognitive-enhancing 

drugs by the healthy. Nature 456: 702-705. 

[3] Advokat C, Scheithauer M (2013) Attention-deficit hyperactivity disorder (ADHD) stimulant 

medications as cognitive enhancers. Front Neurosci 7: 1-8. 

[4] DeSantis AD, Webb EM, Noar SM (2008) Illicit use of prescription ADHD medications on a 

college campus: a multimethodological approach. J Am Coll Health 57: 315-24. 

[5] Wilens TE, Adler LA, Adams J, et al. (2008) Misuse and Diversion of Stimulants Prescribed for 

ADHD : A Systematic Review of the Literature. J Am Acad Child Adolesc Psychiatry 47: 21-31.  

[6] Thomas LM, Mccabe SE, Cranford JA, et al. (2011) Misuse of Prescribed Stimulant Medication 

for ADHD and Associated Patterns of Substance Use : Preliminary Analysis Among College 

Students. J Pharm Pract 24: 551-560. 

[7] Substance abuse and mental health services administration (SAMHSA), Results from the 2008 

National Survey on Drug Use and Health: National Findings (HHS Publication No. SMA 

09-4434), 2009. Available from: http://www.oas.samhsa.gov/nsduh/2k8nsduh/2k8results.pdf  

[8] Kroutil LA, Van Brunt DL, Herman-Stahl MA, et al. (2006) Nonmedical use of prescription 

stimulants in the United States. Drug Alcohol Depend 84: 135-143. 



119 

AIMS Neuroscience  Volume 2, Issue 3, 105-122 

[9] Teter CJ, McCabe SE, LaGrange K, et al. (2006) Illicit use of specific prescription stimulants 

among college students: prevalence, motives, and routes of administration. Pharmacotherapy 26: 

1501-1510. 

[10] McCabSE e, West BT, Teter CJ, et al. (2014) Trends in medical use, diversion, and nonmedical 

use of prescription medications among college students from 2003 to 2013: Connecting the dots. 

Addict. Behav 39: 1176-82. 

[11] Rabiner DL, Anastopoulos AD, Costello EJ, et al. (2009) The misuse and diversion of 

prescribed ADHD medications by college students. J Atten Disord 13: 144-153. 

[12] Swanson JM, Wigal TL, Volkow ND (2011) Contrast of medical and nonmedical use of 

stimulant drugs, basis for the distinction, and risk of addiction: comment on Smith and Farah. 

Psychol Bull 137: 742-748. 

[13] Smith ME, Farah MJ (2011) Are prescription stimulants ‗smart pills‘? The epidemiology and 

cognitive neuroscience of prescription stimulant use by normal healthy individuals. Psychol Bull 

137: 717-741. 

[14] Wilens TE, Adler LA, Adams J, et al. (2008) Misuse and diversion of stimulants prescribed for 

ADHD: a systematic review of the literature. J Am Acad Child Adolesc Psychiatry 47: 21-31. 

[15] D Larriviere, MA Williams, M Rizzo, et al. (2009) Responding to requests from adult patients 

for neuroenhancements: guidance of the Ethics, Law and Humanities Committee. Neurology 73: 

1406-1412. 

[16] Cheung EH (2009) A new ethics of psychiatry: neuroethics, neuroscience, and technology. J 

Psychiatr Pract 15: 391-401. 

[17] Forlini C, Gauthier S, Racine E (2013) Should physicians prescribe cognitive enhancers to 

healthy individuals? CMAJ 185: 1047-1450. 

[18] Schelle KJ, Faulmüller N, Caviola L, et al. (2014) Attitudes toward pharmacological cognitive 

enhancement-a review. Front Syst Neurosci 8: 53. 

[19] Banjo OC, Nadler R, Reiner PB (2010) Physician attitudes towards pharmacological cognitive 

enhancement: safety concerns are paramount. PLoS One 5: e14322. 

[20] Franke AG, Papenburg C, Schotten E, et al. (2014) Attitudes towards prescribing cognitive 

enhancers among primary care physicians in Germany. BMC Fam Pract 15: 3. 

[21] Jonsen A, Siegler M, Winslade W (2010) Clinical Ethics: a practical approach to ethical 

decisions in clinical medicine, 7th eds. New York: McGraw-Hill, 2002. 

[22] Pellegrino E (1985) The Virtuous Physician, and the Ethics of Medicine. Virtue and Medicine 

Philosophy and medicine 17: 237-255. 

[23] Judson R, Langdon SW (2009) Illicit use of prescription stimulants among college students: 

prescription status, motives, theory of planned behaviour, knowledge and self-diagnostic 

tendencies. Psychol Health Med 14: 97-104. 

[24] Rabiner DL, Anastopoulos AD, Costello EJ, et al. (2009) Motives and perceived consequences 

of nonmedical ADHD medication use by college students: are students treating themselves for 

attention problems? J Atten Disord 13: 259-270. 

[25] Summary Safety Review - Methylphenidate - Suicidal Thoughts and Behaviour (Suicidality). 

Health Canada, 2015. Available from: 

 http://www.hc-sc.gc.ca/dhp-mps/medeff/reviews-examens/methylphenidate-eng.php. 

[26] Arria AM, DuPont RL (2010) Nonmedical prescription stimulant use among college students: 

why we need to do something and what we need to do. J Addict Dis 29: 417-426. 



120 

AIMS Neuroscience  Volume 2, Issue 3, 105-122 

[27] Garnier-Dykstra LM, Caldeira KM, Vincent KB, et al. (2012) Nonmedical Use of Prescription 

Stimulants During College: Four-Year Trends in Exposure Opportunity, Use, Motives, and 

Sources. J Am Coll Heal 60: 226-234. 

[28] McCabe SE, Boyd CJ, Teter CJ (2009) Subtypes of nonmedical prescription drug misuse. Drug 

Alcohol Depend 102: 63-70. 

[29] Substance abuse and mental health services administration (2013) Emergency Department Visits 

Involving Attention Deficit/Hyperactivity Disorder Stimulant Medications. Dawn Report: 2-6. 

[30] Hoberman J (2014) Physicians and the Sports Doping Epidemic. Virtual Mentor 16: 573. 

[31] Dr. Robert Kerr, 65; Known as Steroid Guru. New York Times, Sports Section, 2001. Available 

from: http://www.nytimes.com/2001/01/09/sports/dr-robert-kerr-65-known-as-steroid-guru.html. 

[32] Devine JW (2011) Doping is a threat to sporting excellence. Br J Sports Med 45: 637-639. 

[33] Adderall Product Information Sheet. Shire Pharmaceuticals. Available from: 

http://pi.shirecontent.com/PI/PDFs/AdderallXR_USA_ENG.PDF. 

[34] Ritalin product information sheet. Novartis Pharmaceuticals Corporation. Available from: 

http://www.pharma.us.novartis.com/product/pi/pdf/ritalin_ritalin-sr.pdf. 

[35] Mousavi SR (2010) The ethics of aesthetic surgery. J Cutan Aesthet Surg 3: 38-40. 

[36] Atiyeh BS, Rubeiz MT, SN Hayek (2008) Aesthetic/cosmetic surgery and ethical challenges. 

Aesthetic Plastic Surgery 32: 829-839. 

[37] Sterodimas A, Radwanski HN, Pitanguy I (2011) Ethical issues in plastic and reconstructive 

surgery. Aesthetic Plast Surg 35: 262-267. 

[38] Kosowski TR, McCarthy C, Reavey PL, et al. (2009) A systematic review of patient-reported 

outcome measures after facial cosmetic surgery and/or nonsurgical facial rejuvenation. Plast 

Reconstr Surg 123: 1819-1827. 

[39] Segal L, Fink E, Are smart drugs driving Silicon Valley? CNN Money, 2015. Available from: 

http://money.cnn.com/2015/01/25/technology/nootropics-smart-drugs/. 

[40]Talbot M, Brain Gain: the underground world of ‗neuroenhancing‘ drugs, The New Yorker, 2009. 

Available from: http://www.newyorker.com/magazine/2009/04/27/brain-gain.. 

[41] C Ehrnborg, T Rosén, The psychology behind doping in sport. Growth Horm IGF Res 19: 

285-287. 

[42] Ilieva IP, Hook CJ, Farah MJ (2015) Prescription Stimulants‘ Effects on Healthy Inhibitory 

Control, Working Memory, and Episodic Memory: A Meta-analysis. J Cogn Neurosci 27: 1-21. 

[43] Hoberman J (2002) Sports physicians and the doping crisis in elite sport. Clin J Sport Med 12: 

203-208. 

[44] Ching S, Thoma A, McCabe RE, et al. (2003) Measuring outcomes in aesthetic surgery: a 

comprehensive review of the literature. Plast Reconstr Surg 111: 469-480; discussion 481-482. 

[45] Cook SA, Rosser R, Toone H, et al. (2006) The psychological and social characteristics of 

patients referred for NHS cosmetic surgery: quantifying clinical need. J Plast Reconstr Aesthet 

Surg 59: 54-64. 

[46] Reavey PL, Klassen AF, Cano SJ, et al. (2011) Measuring quality of life and patient satisfaction 

after body contouring: a systematic review of patient-reported outcome measures. Aesthet Surg 

J 31: 807-813. 

[47] Chung KC, Pushman AG, Bellfi LT (2009) A systematic review of ethical principles in the 

plastic surgery literature. Plast Reconstr Surg 124: 1711-1718. 

[48] Ferreira MC (2005) Who is in control of aesthetic surgery? Aesthetic Plast Surg 29: 439-440. 

[49] ASAP (American Society for Aesthetic Plastic Surgery), ASAP Reports Americans Spent 

Largest Amount on Cosmetic Surgery Since The Great Recession of 2008. Press release, 2014. 



121 

AIMS Neuroscience  Volume 2, Issue 3, 105-122 

Available from: 

http://www.surgery.org/media/news-releases/the-american-society-for-aesthetic-plastic-surgery-

reports-americans-spent-largest-amount-on-cosmetic-surger. 

[50] Kane L, Peckham C. Physician Compensation Report 2014. Medscape from WebMD, 2014. 

Available from: http://www.medscape.com/sites/public/physician-comp/2014. 

[51] Lombardi L, Cosmetic surgery boom revamps doctors‘ offices. CNN Health.com Health 

magazine, 2003. Available from: 

http://www.cnn.com/2009/HEALTH/12/02/plastic.surgery.cosmetic.risks/index.html?iref=24hours. 

[52] AAMC, Industry Funding of Medical Education, Report of an AAMC Task Force, 2008. 

Available from: https://members.aamc.org/eweb/upload/Industry Funding of Medical 

Education.pdf. 

[53] American Medical Association (AMA) Code of Medical Ethics, AMA, 2015. Available from: 

http://www.ama-assn.org/ama/pub/physician-resources/medical-ethics/code-medical-ethics.page. 

[54] Prayer of maimonides. Cal State J Med (1918) 16: 51. 

[55] Momaya A, Fawal M, Estes R (2015) Performance-Enhancing Substances in Sports: A Review 

of the Literature. Sports Med 45: 517-531. 

[56] ―How we got here,‖ Sports Illustrated, 2008. [Online]. Available from: 

http://www.si.com/more-sports/2008/03/11/steroid-timeline. 

[57] World Anti Doping Agency (WADA) Prohibited List, WADA, 2015. Available from: 

https://www.wada-ama.org/en/what-we-do/prohibited-list.  

[58] Morente-Sánchez J, Zabala M (2013) Doping in Sport: A Review of Elite Athletes‘ Attitudes, 

Beliefs, and Knowledge. Sport Med 43: 395-411. 

[59] NCAA (2014) 2014-15 NCAA Banned Drugs. Available from: 

http://www.ncaa.org/sites/default/files/2014-15%20Banned%20Drugs%20Educational%20com

pliance.pdf. 

[60] Fitzgerald S., Adding cosmetic procedures lifts internists‘ sagging incomes. American college of 

physicians online - ACP Internist, 2008. Available from: 

http://www.acpinternist.org/archives/2008/02/cosmetics.htm. 

[61] Boyle AM (2012) The beauty of cosmetic treatments. Nonsurgical, billion-dollar cosmetic 

procedures market drives growth of physician-directed spas. Med Econ 89: 30-32, 35-36. 

[62] Board of Barbering & Cosmetology (2007) Medical Spas—What You Need to Know. The 

Medical Board of California Newsletter, Sacramento 10. 

[63] Small R (2014) Cosmetic Procedures in Family Medicine. Am Fam Physician 90: 136-137. 

[64] Physicians Coalition Partner to FDA Counterfeit Alert Network. American health and beauty - 

cosmetic surgery and aestheric news 2008. Available from: 

http://www.americanhealthandbeauty.com/articles/571/physicians-coalition-partner-to-fda-count

erfeit-alert-network. 

[65] Association of American Medical Colleges, The Complexities of Physician Supply and 

Demand : Projections from 2013 to 2025 Final Report, 2015. Available from: 

https://www.aamc.org/download/426242/data/ihsreportdownload.pdf?cm_mmc=AAMC-_-Scie

ntificAffairs-_-PDF-_-ihsreport. 

[66] M Tetreault, Concierge Medicine‘s Best Kept Secret, the Price. Concierge Medicine Today 

CMTDPC-JOURNAL, 2014. Available from: 

http://conciergemedicinetoday.org/2014/02/20/concierge-medicines-best-kept-secret-the-price-r

evised/. 



122 

AIMS Neuroscience  Volume 2, Issue 3, 105-122 

[67] Constantian M (2003) The media and plastic surgery: on being what you want to become. Plast 

Reconstr Surg 111: 1348-1349. 

[68] Crockett RJ, Pruzinsky T, Persing JA (2007) The influence of plastic surgery ‗reality TV‘ on 

cosmetic surgery patient expectations and decision making. Plast Reconstr Surg 120: 316-324. 

[69] Rohrich R (2001) The market of plastic surgery: cosmetic surgery for sale - at what price? Plast. 

Reconstr. surgery 107:1845-1847. 

[70] Spilson S, Chung K, Lou Greenfield M, et al. (2002) Are plastic surgery advertisements 

conforming to the ethical codes of the american society of plastic surgeons? Plast Reconstr Surg 

109: 1181-1186. 

[71]Wilens TE (2006) Mechanism of action of agents used in attention-deficit/hyperactivity disorder. 

J Clin Psychiatry 67: 32-38. 

[72] Ballas C, Evans D, Dinges D (2009) Psychostimulants and Wakefulness-Promoting Agents,‖ in 

The American Psychiatric Publishing Textbook of Psychopharmacology, Fourth Edition, 4th ed., 

A. Schatzberg and C. Nemeroff, Eds. Arlington, VA. 

[73] Faraone SV, Wilens TE (2007) Effect of stimulant medications for 

attention-deficit/hyperactivity disorder on later substance use and the potential for stimulant 

misuse, abuse, and diversion. J Clin Psychiatry 68: 15-22. 

[74] Compton WM, Volkow ND (2006) Abuse of prescription drugs and the risk of addiction. Drug 

Alcohol Depend 83: 4-7. 

[75] Koob GF, Volkow ND (2010) Neurocircuitry of addiction. Neuropsychopharmacology 35: 

217-238.  

 

© 2015, Erick H. Cheung, et al. licensee AIMS Press. This is an 

open access article distributed under the terms of the Creative 

Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0) 




