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Abstract 

ADHD is a disorder characterized by attentional difficulties and hyperactivity. 

Counterintuitively, stimulants are the most commonly prescribed medications for the disorder 

having been shown to reduce hyperactivity and increase ability to focus through affecting brain 

dopamine pathways. Because of this, these drugs are often used for cognitive enhancement, by 

people without ADHD, especially college students. The present study seeks to increase 

understanding of contributing factors to, and effects of misuse of prescription stimulants in 

college students. A survey was taken by 168 pre-heath undergraduate students assessing 

student’s use and perception of stimulants. Results indicate 29% of Physiology students have 

used stimulants as an undergraduate, 23% without a prescription. Stimulants were primarily 

reported to be used to improve focus when studying. Participant users not diagnosed with ADHD 

were significantly more likely to feel stress stemming from course work than their diagnosed 

peers. In addition, interviews with 3 professionals associated with treating ADHD patients or 

dealing with students with the disorder revealed consensus that stimulants should not be 

prescribed as academic enhancers for various reasons. Therefore, the data suggests that students 

who are in the pre-health track are more likely to use ADHD stimulant medication than the 

general student population at UA.  
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Introduction 

Disorder, Medication, and the Media 

According to a psychiatrist from British Columbia,  

“Doctors should prescribe Attention Deficit Hyperactivity Disorder medications to 

healthy adults who seek them for cognitive enhancement” (Belluz, 2013). 

Attention Deficit Hyperactivity Disorder, commonly referred to as ADHD, receives as 

much attention in American media as any developmental disorder. In 2013, the New York Times 

released an article stating that based on statistics from the Federal Center for Disease Control and 

Prevention, diagnosis of ADHD had risen 16% since 2007 and 41% in the previous decade 

(Schwarz & Cohen, 2013). ADHD diagnosis and treatment are widely criticized by many of the 

general public.  

Coverage and criticism of diagnosis and treatment of the disorder are cited in well-

respected non-science journals including the Wall Street Journal, TIME magazine, and National 

Geographic (“Are ADHD Medications Overprescribed?,” 2013; Belluz, 2013; Luscombe, 2014; 

Saul, 2014; Shaw et al., 2007). In a recent TIME magazine article, powerful pharmaceutical 

companies and increased use of the DSM-V, the most recent edition of the Diagnostic and 

Statistical Manual of Mental Disorders, are blamed for the increase in diagnoses rates across the 

world (Luscombe, 2014). In another recent TIME magazine article written by a behavioral 

neurologist with 50 years of experience treating ADHD patients, the author claims that ADHD 

does not exist as its present definition. Instead, diagnosed individuals are those with normal 

levels of inattention and hyperactivity who simply require life-style changes to treat their 

symptoms, or those with an underlying disorder that when treated will extinguish ADHD 
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symptoms (Saul, 2014). With such wide reaching scrutiny, it is imperative that treatment and 

diagnosis protocol for the disorder be constantly monitored and updated in correlation to new 

research findings.  

As technology and access to video games, mobile devices, and the internet have 

increased for children in the past decade as well, researchers and people in the media have begun 

looking for a link between the two. While some feel that fast paced digital media increases risk 

of inattention by making reality seem dull in comparison, others argue that video games can be 

therapeutic for children who are difficult to manage without the technology, and still others that 

some can use them to develop social skills (Rock, 2013). As dopaminergic pathways are affected 

in reward characteristics of video games, and are also targeted in ADHD stimulants, it is 

reasonable to suspect that children affected by one would also be affected by the other. With this 

said, scientists have not concluded a causal relationship between the rise in technological 

availability and use and ADHD diagnosis in the last decade. It should also be emphasized that an 

increase in diagnosis rate of the disorder, does not necessarily mean an increase in prevalence. A 

study published in 2014 found that when controlling for several variables, there was no increase 

in prevalence of the disorder in the last three decades, despite their being an increase in 

diagnostic rate (Polanczyk, Willcutt, Salum, Kieling, & Rohde, 2014). Instead, like the 

previously cited Time Magazine article, increased awareness is presented as a likely cause for 

the rise in ADHD diagnosis (Luscombe, 2014).   

Attention Deficit Hyperactivity Disorder: Prevalence, Appearance, and Symptoms 

According to the DSM-V, Attention Deficit Hyperactivity Disorder is a disorder marked 

by a “persistent pattern of inattention and/or hyperactivity-impulsivity that interferes with 
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functioning or development” (American Psychiatric Association, 2013). Originally thought of as 

a disorder only present in children, adult ADHD is now receiving increased attention. This is 

partially due to the fact that an estimated 50% or more of patients with childhood ADHD have 

symptoms that persist into adulthood (Green & Rabiner, 2012; Primich & Iennaco, 2012).  

Prevalence of ADHD is about 5% in children and 2.5% in adults, according to the DSM-

V (American Psychiatric Association, 2013). However, the previously cited 2013 NY Times 

article stated that it was estimated that 11% of school aged children have received an ADHD 

diagnosis (Schwarz & Cohen, 2013). Additionally, other research suggests that around 4.5% of 

adults have the disorder (Woltering, Liu, Rokeach, & Tannock, 2013).  

In children, the disorder presents several issues including poor academic performance, 

and conduct and behavioral problems. In adults symptoms are associated with higher likelihood 

of obtaining traffic violations, being arrested, and having a divorce (López & Leroux, 2013). In 

college students, ADHD has gained significant attention recently because of the very impactful 

challenges it presents to this population. Prevalence of the disorder in college students in the US 

is estimated to be between 2 and 8%, and these students have been found to have greater 

challenges in academic performance than their peers (Murkett, Smart, & Nugent, 2014; 

Woltering et al., 2013).
 
 

Diagnostic Methods 

Diagnosis of ADHD is largely based upon the definition found in the most recent edition 

of the Diagnostic and Statistical Manual of Mental Disorders: the DSM-V. In this manual, the 

disorder is specified as one of three different categories: combined inattention and hyperactivity-

impulsivity presentation, predominantly inattentive presentation, and predominantly 
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hyperactive/impulsive presentation. In addition, the fifth edition of this manual specifies two 

disorders for patients who meet many but not all diagnostic criteria for ADHD: other specified 

Attention-deficit/hyperactivity disorder and unspecified attention-deficit/ hyperactivity disorder 

(American Psychiatric Association, 2013). While the hyperactivity/ impulsivity subtype is 

typically seen more often in children, in adults inattentive symptoms are much more prevalent 

than hyperactive and impulsive symptoms. Experts believe that hyperactivity symptoms in adults 

are mostly presented through difficulty sitting through classes or meetings due to an internal 

feeling of restlessness (Primich & Iennaco, 2012).  

Diagnosis of the disorder typically occurs following a comprehensive patient interview, 

where the patient’s symptoms are compared to criteria listed in the DSM-V. This is usually 

supplemented by the use of a validated diagnostic scale (Murkett et al., 2014; Thomas et al., 

2013). Several scales exist for this purpose, with varying degrees of consistency and use. A 

recent review conducted by Taylor, Deb, and Unwin (2011) reported that the Conners’ Adult 

ADHD Rating Scales and the Wender Utah Rating Scale (short version) exhibit the best 

“psychometric properties” and highest content validity for use in diagnosing adults with ADHD. 

These two scales are also the most studied. Researchers caution, however, that these results are 

based on poorly conducted studies. An undocumented interview with a pediatrician led to the 

information Vanderbilt’s scales were often used because they are free (“Private interviews with 

pediatrician for honors thesis,” 2015). A third source reported Barkley’s set of Rating Scales to 

be preferred because they allow for clinicians to freely make copies after a purchase of a single 

set of scales, and because the multiple scales allow for more patient specific diagnostic practices 

(Thomas et al., 2013). 
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A lack of consistency exists in the way that ADHD is diagnosed. One factor that 

contributes to this is the training and specialty of the diagnosing physician. Because ADHD is a 

psychiatric disorder primarily diagnosed in children, the diagnosing clinician may be a 

psychologist, a neurologist, or a primary care physician, family practice physician, pediatrician, 

or internist. Preferred diagnostic assessments can vary based on clinician type. From assessing 

reasons that researchers site for preferring one scale over another, it is clear that cost, content 

validity, and applicability to a given situation are all influential factors. A research study 

comparing preferred diagnostic methods among different physician types could provide could 

help make the diagnosing process more stream lined.  

Disease Presentation  

As ADHD is known to affect learning, it often is first seen in patients during grade 

school. Up until recently, ADHD was a disorder only diagnosed in children (Primich & Iennaco, 

2012). Symptoms of ADHD can go un-noticed until adulthood for a multitude of reasons. An 

individual may have good academic standing in high school, have difficulty transitioning to 

college, and struggle to earn passing grades. ADHD patients may also first show symptoms of 

the disorder when battling feelings of restlessness at work. The disorder can be seen through a 

student’s difficulty adjusting to living on their own. One difficulty with diagnosing the disorder 

in adulthood is its high propensity to share co-morbidity with other psychiatric disorders. 

Depression, Anxiety disorders, and Bipolar disorder are all cited in literature as being 

concomitantly diagnosed with ADHD rather frequently (Primich & Iennaco, 2012; Thomas et 

al., 2013). When taking into account the challenges that are associated with the disorder’s initial 

presentation in adults, it is understandable that symptoms of depression and anxiety disorders 

often appear in the same time period as an ADHD diagnosis (Primich & Iennaco, 2012). 
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Determining who in the individual’s life to consult regarding symptoms can be an 

additional difficulty with diagnosing ADHD in adults. For children, parents and teachers are vital 

in helping clinicians recognize the disorder. In adulthood, however, relationships between 

parents and children, and teachers and students, can become much less personal. Therefore 

parents’ and teacher’s ability to recognize symptoms may diminish considerably. Other sources 

that may provide a beneficial interview when diagnosing ADHD in adults include roommates, 

co-workers, or work supervisors. A self-report scale is used by some clinicians called the Adult 

ADHD Self-Report Scale. Whether or not adults tend to over report or under report their own 

ADHD symptoms is unclear as literature presents conflicting results (Gray, Woltering, Mawjee, 

& Tannock, 2014; Thomas et al., 2013).  

Etiology 

While the exact mechanisms are still not fully understood, the factors influencing an 

individual’s likelihood to develop Attention Deficit Hyperactivity Disorder can generally be 

categorized as either genetic or environmental.  

Environmental Factors 

The research literature typically cites the onset of ADHD as being influenced by several 

environmental factors. One of the most commonly cited of these factors is prenatal exposure to 

cigarette smoke. This is thought to increase the chance of the baby developing ADHD because 

nicotine acts on nicotinic acetylcholine receptors in the brain, which are thought to influence 

brain development when stimulated (Kieling, Goncalves, Tannock, & Castellanos, 2008; Primich 

& Iennaco, 2012). It has also been proposed that stimulation of these receptors by nicotine 

increases the risk of ADHD because they regulate dopamine pathways in the brain as well. As 

will be mentioned later, dopamine is thought to play a major role in the development and 
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treatment of ADHD (Curatolo, Paloscia, D’Agati, Moavero, & Pasini, 2009). Prenatal exposure 

to alcohol has also been shown to increase risk of ADHD (Kieling et al., 2008; Primich & 

Iennaco, 2012). 

Genetic  Factors 

The disorder is thought to have a strong genetic component as twin studies have shown 

that the ADHD has a heritability rate, in the ballpark of 0.8 (Kieling et al., 2008). In addition, it 

has been estimated that 57% of adults with ADHD have children with the same diagnosis 

(McGough & Barkley, 2004).  

 Genetic studies have shown the possibility of multiple genes playing a role in 

development of the disorder, although no causal relationship has been made between 

development of ADHD and one specific genetic abnormality. Two commonly cited genetic 

variations that affect likelihood of having ADHD are the 7-repeat variation of the DRD4 gene, 

and the 10-repeat allele of the DAT-1 gene, with both coding for dopamine receptors. The 7-

repeat variation of the DRD4 gene has been linked to cortical thickness differences in the frontal 

lobe. One study showed that while a DRD4 7-repeat allele combined with an ADHD diagnosis 

the thinnest frontal cortex, these patients had better clinical outcomes than patients with ADHD 

but no 7-repeat variation (Kieling et al., 2008). In addition, studies have associated gene 

alterations in those that code for the norepinephrine transporter, the α2a receptor for NE, and DA 

β-hydroxylase (an enzyme required for norepinephrine production) with ADHD (Arnsten, 2009). 
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Outcomes of the Disorder 

Effects on Brain Structure 

Figure 1: DA pathway, NE pathway, and Brain parts (Nowell, 2012). 

 

 

 Several structural differences have been found to exist between patients with and without 

ADHD. It has been consistently found that individuals with ADHD have a smaller overall brain 

volume; particularly in the prefrontal cortex, the cerebellum and the basal ganglia (Czerniak et 

al., 2013). Associations have also been found between a thinner prefrontal cortex and worse 

disease progression (Kieling et al., 2008). Functional imaging studies have shown that the frontal 

lobe, the striatum, and the cerebellum all show lesser brain activation during task performance in 

ADHD patients compared to non-ADHD individuals (Czerniak et al., 2013). 
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These neurobiological findings could lead to advancements in ADHD diagnosis and 

treatment. If cheaper imaging techniques can be developed, clinicians could use them to identify 

high risk patients. Researchers continue to investigate the genetic variations associated with the 

disorder which could also help identify high risk patients and clinical outcomes in the future. 

This, in turn, could allow clinicians to intervene earlier in a patient’s life and make it easier for 

them to adjust to challenging situations. 

Neurochemical Abnormalities 

As mentioned previously, adults with ADHD struggle in certain life tasks compared to 

non-ADHD counterparts. Research has led to the hypothesis that this could be from 

neurophysiological differences in brain inhibitory control patterns between the two groups 

(Woltering et al., 2013). Two neurotransmitters in particular are commonly cited to have altered 

functioning in individuals with the disorder: dopamine and norepinephrine.  

Studies indicate that dopamine (DA) activity is involved in several facets of conditioned 

learning (Wanjerkhede, Bapi, & Mytri, 2014). These include acquisition (when a response is first 

established in learning), stimulus generalization (responding to a stimulus similar to one that has 

been previously conditioned), blocking (the resistance to learning more than one conditioned 

stimulus to a given conditioned response), and conditioned inhibition or blocking of a normally 

conditioned response. (Harry Klopf, 1988; “What Is Acquisition in Classical Conditioning?,” 

n.d., “What Is Stimulus Generalization?,” n.d.) Wanjerkhede and colleague’s 2014 publication 

also indicates that dopamine is involved in reward-mediated associative learning, prediction-

error signaling, working memory, goal directed behaviors, and maintenance of cognitive 

thoughts. Signaling of dopamine specifically in the striatum is very important for several 

cognitive and motor activities.  
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Imaging studies have shown that patients with ADHD have an altered dopamine pathway 

due to lower dopamine receptor (D2 and D2) and dopamine transporter (DAT) availability in the 

nucleus accumbens and caudate (located in the ventral striatum), and the midbrain. (N. D. 

Volkow et al., 2011; Nora D. Volkow et al., 2009). Findings in this area of research have been 

relatively inconsistent however with alternative studies reporting higher DAT and dopamine 

receptor availability in individuals with ADHD (N. D. Volkow et al., 2001; Nora D. Volkow et 

al., 2009).The dopamine pathway connecting these areas is known as the mesoaccumbens 

dopamine pathway and is thought to be involved with motivations and rewards. (Volkow et al., 

2011) 

 The functioning of norepinephrine (NE) is also believed to be altered in individuals with 

ADHD, specifically in the prefrontal cortex (Czerniak et al., 2013). The prefrontal cortex 

“regulates attention based on relevance,” “suppresses processing of irrelevant stimuli and 

enhances processing of relevant stimuli,” and “sustains attention on relevant sources, shifts 

attention to relevant dimensions (Arnsten, 2009).” Both norepinephrine and dopamine in the 

prefrontal cortex are involved in regulating and sustaining attention (Hannestad et al., 2010).  

The aforementioned genetic abnormalities in genes that encode receptors, transporters, 

and other integral molecules for dopamine and norepinephrine transmission all give an indication 

of why individuals with the disorder have trouble learning.  Figure 1 shows a pictorial 

representation of each pathway and the parts of the brain that they affect.  

Treatment 

 Treatments for ADHD can be broken down into two groups: pharmacological and non-

pharmacological. The majority of this paper focuses on pharmacological treatments, stimulants 

in particular, but it is helpful to have background knowledge of each type of treatment.  
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Non-pharmacological Treatment 

While the majority of this paper will discuss the use of medications used to treat ADHD, 

and stimulants in particular, non-pharmacological treatments exist as well and should be noted. 

Medication is the first line treatment for Attention Deficit Hyperactivity Disorder in this country 

but psychological intervention is often recommended as an accompaniment or a substitute for 

those non-responsive to or unwilling to take medication (Asherson, 2013c).  

Cognitive Behavioral Therapy (CBT) is the most popular, and thought to be the most 

effective, type of non-pharmacological treatment for the disorder (Asherson, 2013c; Thomas et 

al., 2013). The Handbook for Attention Deficit Hyperactivity Disorder in Adults describes the 

goals of CBT in ADHD patients in the following way: “The primary goal of treatment is to 

reduce symptoms or characteristics that interfere with healthy, developmentally appropriate 

functioning or behavior. A second goal of treatment is to improve the person’s quality of life by 

acknowledging and treating the problems that are associated with ADHD, such as psychiatric 

comorbid problems, low self-esteem and/or interpersonal relationship problems (Asherson, 

2013c).” CBT focuses on teaching patients to improve their time management, organization, and 

planning skills and behaviors (Thomas et al., 2013). NICE (the National Institute for Health and 

Care Excellence), an organization in the United Kingdom, recommends that CBT be used in 

conjunction with medication, and that group sessions be the first type of CBT utilized for cost 

effectiveness reasons (Asherson, 2013c).  Studies suggest that CBT is found to decrease ADHD 

symptoms when compared to patients not in this type of intervention. Patients in CBT also taking 

medication see a greater decrease in ADHD symptoms compared to patients taking medication 

and not receiving CBT (Asherson, 2013c; Thomas et al., 2013). Medication could help CBT to 
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be more successful by treating the patient’s symptoms of inattention and restlessness, allowing 

them to pay greater attention and focus more during CBT (Asherson, 2013c).  

Another type of intervention that is less commonly used is called Dialectical behavior 

therapy (DBT) and is a modified version of CBT. This type of intervention is targeted towards 

patients with emotional problems and aims to help them better adapt to and accept change. There 

is less evidence that this type of treatment significantly improves ADHD symptomatology, 

possibly due to reduced frequency of use or reduced research into its efficacy. (Asherson, 

2013c). 

ADHD coaching, however, is commonly cited in literature as a way to manage the 

disorder. Coaching is much less structured and more informal than CBT. Coaching does not 

generally require specific qualifications but it is considered by many to draw ideas from CBT. 

Coaching is commonly used in conjunction with other treatments and provides more specific 

help with setting goals, and developing better coping behaviors and strategies (Asherson, 2013c; 

Green & Rabiner, 2012; Thomas et al., 2013). Coaching may be particularly useful among 

college students because of its ability to help student’s advance academically useful skills like 

time-management and self-discipline (Green & Rabiner, 2012). 

Non-Stimulant Pharmacological Treatment 

Non-stimulant medications are also available for treatment of ADHD although they are 

not prescribed as often as stimulants. Reasons for turning to this type of intervention include 

reduced risk of simulant misuse and failure to respond to simulants (Asherson, 2013b; Thomas et 

al., 2013). One commonly used non-stimulant is Atomoxetine. This drug works by blocking the 

re-uptake of Norepinephrine (NE) at the neural synapse and is thus classified as a NE reuptake 

inhibitor. This drug is approved for adults and children, but is less commonly prescribed than 
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stimulants because it generally takes longer for patients to respond to the drug with studies 

showing less supportive evidence that the drug improves learning in children (Murkett et al., 

2014; Thomas et al., 2013). Other non-stimulant medications include alpha 2 agonists like 

Guanfacine and Clonidine, which also affect NE activity in the brain, and some forms of anti-

depressants including Buproprion, tri-cyclic anti-depressants, and selective serotonin reuptake 

inhibitors (SSRI’s) (Asherson, 2013b; Sallee, 2008; Thomas et al., 2013). These other non-

stimulants are only used off-label as they are not officially approved for use in treating adult 

ADHD (Asherson, 2013b; Habel et al., 2011). Asherson’s book, Handbook for Attention Deficit 

Hyperactivity Disorder in Adults, published in 2013 provides an excellent figure outlining NICE 

protocol for pharmacological treatment of ADHD in the UK (see Figure 2). While clinicians in 

the US use a slightly different protocol, this one is very similar (Asherson, 2013b). 

According to a pediatrician currently in Private Practice in the Northwestern United 

States, medical history and co-morbid diagnoses play a major role in physician’s choosing 

specific medication. For example, this physician often prescribes Buproprion for ADHD patients 

who also have nocturnal enuresis (bed wetting). SSRI’s do well for the niche of kids with 

oppositional defiant disorder. For children with co-morbid tourretts, Guanfacine can work well. 

These examples demonstrate the personal approach that ADHD clinicians typically take when 

treating the disorder (“Private interviews with pediatrician for honors thesis,” 2015).  
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Figure 2:Taken from Pharmacological Treatments, a chapter in Asherton’s 2013 book 

Handbook for Attention Deficit Hyperactivity Disorder in Adults. (pg. 89) 

 

Treatment with Stimulants 

General Mechanism 

Although stimulants are commonly thought to increase hyperactivity, these are the most 

commonly prescribed medications for ADHD treatment. Prescription stimulants have been 

shown to alleviate symptoms of inattention and hyperactivity, particularly inhibiting unnecessary 

stimuli and enhancing sustained attention (Biederman et al., 2008; Coghill & Markovitch, 2004). 

This process is hypothesized to occur by increasing the Dopamine, an inhibitory 

neurotransmitter, availability at neural synapses. Results from brain imaging studies have shown 
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that the simulant methylphenidate can increase the amount of synaptic dopamine available (N. D. 

Volkow et al., 2001).  

Methylphenidate, Amphetamine Salths, and lisdexamphetamine are each thought to work 

by the same general mechanism. The exact mechanism for these drugs is not yet known despite a 

multitude of imaging studies that have been done in an attempt to figure this out. Despite many 

studies producing contradictory evidence, the following effects have been the most commonly 

reported and reproducible findings: 

1. Methylphenidate and Amphetmines block the reuptake of dopamine by 

competitive inhibition at dopamine transporters, specifically in the striatum 

(Shi, Pun, Zhang, Jones, & Bunney, 2000; N. D. Volkow et al., 2001, 2011; Nora 

D. Volkow et al., 2009). 

2. These drugs also have the same effect on Norepinephrine although to a lesser 

extent, specifically in the prefrontal cortex (Czerniak et al., 2013). 

Each of these findings support the notion that ADHD stimulants increase synaptic dopamine and 

norepinephrine by blocking the cells natural mechanism to bring the neurotransmitters back into 

the cell (Czerniak et al., 2013). 

 Other findings include both an inhibitory and excitatory effect (although the excitatory 

effect is masked under normal conditions) of dextroamphetamine (an amphetamine salt and 

component of Adderall) on the firing dopaminergic neurons (Shi et al., 2000) and increased 

release of dopamine following administration of methylphenidate or amphetamines (Drevets et 

al., 2001; Miller, 2011; Shi et al., 2000). Groups studying the role of a g-protein coupled receptor 

called trace  amine-associated receptor 1 (TAAR1) believe that it can be activated by 
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dopaminergic drugs, like amphetamines (Cichero et al., 2014; Miller, 2011). One of these groups 

has proposed a pathway involving TAAR1 signaling that incorporates the blocking of DA 

reuptake, the increase in DA release, and the inhibitory effect on dopaminergic cell firing that 

have been suggested by other researchers in this field. This pathway is shown and explained in 

Figure 3 (Miller, 2011). Further research into this pathway is important to provide understanding 

for why some individuals are non-responsive to treatment and a better understanding of how the 

nervous system operates.  

Figure 3: A hypothetical model that summarizes TAAR1 agonist effects at the dopamine 

neuronal terminal incorporating in vitro, ex vivo and in vivo data. Taken from (Miller, 2011). 

 

Left: Depiction of a dopaminergic synaptic terminal that expresses TAAR1. TAAR1 activation triggers cellular signaling events 

including activation of PKA and PKC that lead to phosphorylation-dependent dopamine efflux via the dopamine transporter and 

dopamine transporter internalization. In addition, TAAR1 agonists (such as amphetamine, methamphetamine or trace amine) 

compete with dopamine for reuptake (competitive inhibition). These processes raise extracellular dopamine levels. Bradaia et al 

(2009) has reported that the TAAR1 antagonist, EPPTB, increases the firing frequency of dopamine neurons, suggesting that 

TAAR1 either exhibits constitutive activity or is tonically activated by ambient levels of endogenous agonist. These investigators 

also showed a reduction in firing frequency of dopamine neurons in response to the TAAR1 agonist tyramine. In mouse 

substantia nigra, Xie et al (2007) observed frequent TAAR1-expressing neurons in the midst of DAT-positive neurons and 
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processes that did not coexpress DAT but that were in approximation to DAT neurons (a previously unpublished image 

illustrating this proximity is shown in Figure 2). Accordingly, the model presented predicts that TAAR1 agonists decrease the 

firing frequency of dopamine neurons by activating TAAR1 in adjacent inhibitory neurons, while also increasing extracellular 

levels of dopamine via both competitive inhibition of reuptake of dopamine as well as by non-competitive, TAAR1-mediated 

uptake inhibition and promotion of efflux. It is notable that the increased levels of extracellular dopamine may not be highly 

localized to the dopaminergic synapse, in that the location of dopamine transporters spans the neuron throughout its entire 

somatodendritic and axonal domains and at terminals resides outside of synaptic active zones, whereas dopamine is released from 

the somata of substantia nigra neurons by exocytosis in response to neuronal electrical activity (Ciliax et al. 1999; Jaffe et al. 

1998). Also, these non-competitive effects are PKA- and PKC-dependent and are attenuated by D2 receptor activation. Right: 

Depiction of a dopaminergic terminal in a TAAR1 knockout mouse. In the absence of TAAR1, agonists such as amphetamine 

and methamphetamine do not trigger phosphorylation-dependent dopamine efflux via the dopamine transporter nor dopamine 

transporter internalization, yet the competitive inhibition of dopamine reuptake (which is TAAR1-independent) by amphetamine 

still occurs. In the absence of TAAR1, TAAR1 knockout mice show a greater locomotor response to amphetamine and release 

more dopamine (and norepinephrine) in response to amphetamine than do WT mice. As TAAR1 activation decreases the firing 

frequency of dopamine neurons, TAAR1 knockout mice may have a higher firing frequency which is not decreased in response 

to amphetamine. The collective effects of these processes may result in the higher synaptic dopamine levels induced by 

amphetamine in TAAR1 knockout mice, and also explain the enhanced behavioral response to amphetamine. 

Specific Drug Forms 

Several stimulant treatment options exist for the treatment of ADHD. The most 

commonly prescribed medications are different formulations of methylphenidate (MPH), like 

Ritalin and Concerta, and mixed amphetamine salts (AMP), like Adderall (“ADHD (Attention 

Deficit Hyperactivity Disorder) Medication | Drugs.com,” n.d.). Another form of stimulant is the 

prodrug lisdexamphetamine (LDX).  The earliest forms of these drugs are considered short 

acting and last for about 3-6 hours (López & Leroux, 2013). The short-acting nature of this form 

of stimulant has led to problems with adherence during the school day for child patients and 

general non-adherence to prescription guidelines. These issues led to the development of more 

advanced, long acting formulations (López & Leroux, 2013). 

The longer lasting stimulant drugs come in four forms. The first of these is a form of 

MPH that comes in a “wax matrix tablet” and delivers a single intermediate dose of the drug. 

This is referred to as sustained release drug. The next, controlled release (CR), is a capsule of a 

mix of immediate and delayed response beads of MPH or AMP. This drug is released 

progressively in the blood stream as the different layers are dissolved. Another form of long 
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acting ADHD stimulant is osmotic release MPH (OROS-MPH). This is a pill with a small laser 

drilled hole and 3 inner compartments: 2 MPH compartments and a compartment meant to push 

out the MPH gradually, as it is filled with fluid after ingestion. The outer layer of this type of 

drug also contains MPH to allow immediate drug effect. Lastly a stimulant prodrug has been 

created for the treatment of ADHD called Lisdexamphetamine (LDX). This drug consists of a 

capsule containing d-AMP bonded to lysine. Once in the blood stream the lysine is 

enzymatically hydrolyzed (López & Leroux, 2013). A figure showing the different mechanisms 

of these drugs can be seen in Figure 4. 

Figure 4: Mechanisms of Long Acting ADHD Stimulants. Taken from (López & Leroux, 2013). 

 

Effects and Efficacy 
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In a recent review of several studies on ADHD stimulant’s effect on academic 

performance, results indicate that the drugs positively improve the amount of school work 

students can complete during a typical époque of sitting in a classroom as well as the accuracy, 

or number of correctly answered problems, in some subjects such as arithmetic (Prasad et al., 

2013). A study assessing ADHD stimulants effects in reducing ADHD symptoms in adults found 

that participants currently treating ADHD with medication (which was mostly methylphenidate) 

had fewer self-reported symptoms and better mental health functioning than those not currently 

taking the medication. Also, participants who were taking the medications for four years or 

longer had better outcome than those who were on medications for 2 years or less (Lensing, 

Zeiner, Sandvik, & Opjordsmoen, 2013). Other studies have investigated stimulant’s effects on 

divergent or flexible thinking, which is used when solving problems without clear ending goals 

or solutions. While some hypothesize that treating children with the disorder with stimulants will 

impair this ability, multiple studies have reported failure to find evidence to support this 

hypothesis (Douglas, Barr, Desilets, & Sherman, 1995; Tucha et al., 2011)
 
. In addition, while 

some studies reports that stimulants improve ability to solve problems with clearly defined goals 

and solutions as tested by the tower of London task: a puzzle commonly used to assess this type 

of thinking, others were not able to replicate this finding. (Advokat, 2010; Tucha et al., 2011) In 

some studies, stimulants have been found to have negative effects on selective attention and 

distractibility. (Advokat, 2010) 

In regards to effects of specific drugs, Methylphenidate has been consistently shown to 

have positive effects in improving sustained attention (Advokat, 2010). Other ADHD symptoms 

including increasing motivation to complete cognitive tasks (N. D. Volkow et al., 2011, p. 11), 

and increased capability of long term retention have been reported in some studies but these 
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effects are not always observed. This is also true for amphetamine (Advokat, 2010). While it 

doesn’t appear that many studies compare the two drugs, there has been a study comparing the 

effectiveness of lisdexamphetamine (LDX) to that of mixed amphetamine salts-immediate 

release (MAS-IR) which found that patients treated with LDX had more improvement in 

cognitive function and overall impression improvement from clinicians on ADHD symptoms 

than those treated with MAS-IR. However, the authors of this publication stress that these results 

must be evaluated in a larger study to mean anything significant (Adler, Alperin, Leon, & 

Faraone, 2014). 

Side Effects 

 Side effects of taking ADHD stimulants match commonly known side effects for other 

types of stimulants. Increased blood pressure, headaches, and upset stomach are common among 

stimulant users (Derrer, 2014). Appetite loss and insomnia are often reported after treatment with 

ADHD stimulants. While there is no found increase risk of seizure in patients with no history of 

a seizure disorder after taking ADHD stimulants, some studies have found that the medications 

could increase occurrence of seizures in some patients with epilepsy, but others will see the 

opposite effect. While risk of a serious cardiac event is twice as high while taking stimulants 

compared to non-use, these events are still incredibly rare. Nonetheless, serious events like this 

make it necessary for doctors to perform a detailed analysis of a patient’s medical records before 

placing them on stimulant treatment. (Schneider & Enenbach, 2014)  

Use of ADHD stimulants not in accordance with prescription 

Because of their ability to increase focus in patients with ADHD, these drugs are often 

used as cognitive enhancers (Hartung et al., 2013). College students in particular have a high 

propensity to use these drugs not in accordance to a prescription (Varga, 2012). Recently, 
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research has focused on the efficacy of ADHD stimulants to produce the desired academic 

enhancement that many students are chasing, as well as the safety of non-prescribed use of these 

drugs.  Most of these studies separate misuse into two categories: (1) those who are prescribed 

stimulants to treat ADHD but do not take the correct dosage based on the prescription or medical 

misusers, and (2) those who take stimulants but are not prescribed them or non-medical users 

(Hartung et al., 2013; Rabiner, 2013).  

Medical Misuse 

The reported values for stimulant misuse ranges from 5-37% in college students 

(DeSantis, Webb, & Noar, 2008; Rabiner, 2013; Rabiner et al., 2009b; Thomas et al., 2013). 

Forms of misuse include taking greater than the prescribed amount, using the medication to get 

high, and using the medication with other drugs such as alcohol. While the most common reason 

found for misusing prescription stimulants is for academic enhancement (increase concentration 

on school work or staying up longer to study), there are also reports of individuals misusing to 

lose weight or to get high (Rabiner, 2013; Thomas et al., 2013) Individuals who misuse their 

prescriptions have not been found to have different academic success (measured through GPA) 

than prescribed individuals who do not misuse. (Rabiner, 2013) Medical misuse is found to be 

correlated with abuse of other drugs such as marijuana and alcohol (Hartung et al., 2013; 

Rabiner, 2013).  

Another aspect of medical misuse of prescription stimulants involves giving them away 

or selling them to friends and family. One cross-sectional analysis of personal interviews done 

with college students found that ADHD medication was the most commonly sold medication by 

college students to their peers and friends (Garnier et al., 2010).  Studies report around 25-30% 

of college students and other individuals in this age range sell their prescription pills or give 
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them away to peers (Rabiner, 2013; Thomas et al., 2013). In addition, one study found that as 

many as 62% of college students were offered ADHD stimulants by the end of four years as an 

undergraduate, and the most common source for this medication was a friend with a prescription. 

The same study found that likelihood of medical misuse increased each year in college, however, 

other studies have failed to find the same trend (Garnier-Dykstra, Caldeira, Vincent, O’Grady, & 

Arria, 2012). 

Non-medical Misuse 

 Reported prevalence of non-medical use of prescription stimulants ranges from 4-35% 

(DeSantis et al., 2008; Garnier-Dykstra et al., 2012; Hartung et al., 2013; Rabiner, 2013; Thomas 

et al., 2013). Like medical misuse, this percentage tends to be higher in college students. Reasons 

for use match reasons for medical misuse with the most common reason typically being as 

academic enhancers. Use to get high and to lose weight are also reported (DeSantis et al., 2008; 

Garnier-Dykstra et al., 2012; Rabiner, 2013; Rabiner et al., 2009a, 2009b) however, one study 

indicates that a greater percentage of students only use as academic enhancers than those who 

only use to get high or to lose weight (Rabiner, 2013, p. 20). 70-86% of individuals who misuse 

report obtain the prescription medication from a friend or peer according to several studies 

(Garnier-Dykstra et al., 2012; Rabiner, 2013; Rabiner et al., 2009b). 

Effectiveness as Cognitive Enhancers 

Though research has shown that most non-medical users perceive their use for academic 

enhancement to be effective (DeSantis et al., 2008; Garnier-Dykstra et al., 2012; Rabiner et al., 

2009a), researchers in this field have been largely unsuccessful in coming to consensus on 

whether or not the drugs are effective in doing improving academic scores or ability. While 

previously cited research has shown that the drugs can improve symptoms of hyperactivity and 
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inattention in individuals with ADHD, there is less available research data on the effectiveness of 

individuals without ADHD using the drugs for academic or cognitive enhancement. One 

commonly cited fact is that non-medical users of ADHD stimulants tend to have lower GPA’s 

than other non-prescribed students who do not use (Garnier-Dykstra et al., 2012; Rabiner, 2013). 

This may not actually measure how well stimulants work as cognitive enhancers, however, 

because there is no distinction made between whether students with lower GPA’s are more likely 

to non-medically use, or if using leads to lower GPA’s.  

Side effects of non-medical use appear to match closely with that of prescribed use with 

one study reporting appetite suppression, irritability, sleep difficulties, and sadness as common 

side effects (Rabiner et al., 2009a).  

Effectiveness in Healthy Adults 

In a study from 1980 assessing effects of dextro-amphetamine (one salt in AMP) in 

healthy children, clinically hyperactive children, and healthy adults, researchers found that all 

groups experienced increased vigilance and cognitive performance on the drug (Rapoport JL et 

al., 1980). Another study assessing the ability of mixed amphetamine salts to enhance several 

aspects of cognition including working memory, episodic memory, intelligence, and scholastic 

achievement failed to find significant evidence that taking the drug improved scores from 

baseline in any aspect or that individuals taking AMP performed better than control in any aspect 

(Ilieva, Boland, & Farah, 2013). Another review publication reports that the stimulants may 

promote retention of previously acquired information and memory consolidation but fail to 

consistently improve performance on tasks assessing distractibility or planning (Advokat, 2010).  

Generally these types of studies assessing the cognitive effects in healthy adults have 

produced contradictory results and fail to definitively answer whether these drugs effectively 
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enhance cognition. One possible explanation for this inconsistency is that the effects of ADHD 

stimulants on healthy and diagnosed individuals are largely variable. While they may effectively 

improve cognitive abilities in some, they may not be so effective for others. It is possible this 

even extends to specific effects that differ from person to person. Given that some are more 

likely to experience certain side effects than others, this idea is plausible. As clinicians have 

begun taking an individualistic approach to prescribing ADHD medication based on co-morbid 

disorders and potential for drug abuse, perhaps non-medical users should approach using the 

stimulants with the knowledge that what may have proved effective for a friend will be less 

effective for them.  

College Students 

 As previously mentioned, misuse and non-medical use are most common among college 

students. The perceived need to misuse by college students stems from pressure from multiple 

sources to succeed and difficulty adjusting to a harder curriculum from high school into college 

(Varga, 2012). One rather disturbing finding from a study indicated that many college students 

who non-medically used ADHD stimulants felt that they had to do so to perform their best in 

academics (Rabiner et al., 2009a). Going back to the opening quote of this article then, these 

students would likely agree and welcome a prescription of ADHD stimulants for use as cognitive 

enhancers.  

 One reason that this idea may deserve greater consideration is the possibility that students 

who are non-medically using stimulants are treating a sub-ADHD threshold level of inattention 

and restlessness symptoms. One study did find that non-medical users scored higher on tests 

assessing symptoms of inattention than non-users (Rabiner et al., 2009a). ADHD then may be 

more accurately thought of as a spectrum disorder. Rather than classifying individuals as having 
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ADHD or not having, these results suggest that many people may be somewhere in the middle. 

Perhaps these individuals would still benefit from ADHD stimulants though not meeting full 

diagnostic criteria. Another indication of this fact is that some studies have found many ADHD 

scales ineffective in distinguishing between clinical cases of ADHD and individuals feigning 

symptoms to obtain a prescription (malingerers). One study reports that around 50% of students 

who referred themselves for an ADHD evaluation feigned or exaggerated their symptoms 

(Rabiner, 2013). The altering of prescription guidelines may be effective in addressing this 

problem with diagnosis.  

Present Study and University of Arizona Population   

At The University of Arizona, a recent campus wide health survey indicated that around 

14% of the student population had used ADHD stimulants, which were not prescribed to them, in 

the last year (University of Arizona Campus Health Service: Heath Promotion and Preventative 

Services, 2014). 
 
Because most misuse and non-medical use has been found to stem from 

academic pressures, we hypothesize that students in programs whose academic success greatly 

influences their success in their chosen career path will be more likely to misuse. Physiology 

major undergraduates are a group typically associated with aspirations to attend Medical School, 

Physician’s Assistant School, Physical Therapy School, or PhD and Master level programs 

following college.  

With this in mind, an in depth look at this population of students could increase the 

understanding of whether necessity of academic success correlates to misuse of ADHD 

stimulants. Results from this study can be used to educate campus health staff on how best to 

help students who misuse and non-medically use ADHD stimulants.  
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Methods 

Survey Distribution and Collection 

Three physiology classes at the University of Arizona were asked to participate in the 

survey with the intent of having a relatively equal number of upper and lower classmen. As the 

primary researcher, I appeared in front of these classes and read an IRB approved script (see 

Appendix 1) explaining to students why the survey was being conducted and what kinds of 

questions would be asked. The students were also assured that the survey was optional, would 

not affect their grade in the course, and that all answers would be kept anonymous. For one class, 

the script was delivered via a video created by the primary researcher.  

Students could then access the survey on a link from their course website. The link took 

students directly to the survey. Before entering the actual survey, students had to read the 

consent screen and agree to the conditions listed. The criteria to be part of the study were that 

students must be older than 18 and be enrolled in one of the three classes surveyed.  

The survey was created and delivered using the survey software: Qulatrics. This software 

was chosen because it was offered for no charge to University of Arizona students. The survey 

used branched logic, meaning that the questions that appeared for each participant were 

dependent on their answers to previous questions. For example, students who answered that they 

had taken Adderall in one question were asked later how effective they perceived this drug to be 

based on their primary reason for taking it.  

The questions that were asked of all participants included their gender, year in college, 

post-graduation plans, guess of the percentage of college students who used ADHD stimulants, 

the predominant reason they believed students chose to use ADHD stimulants, and whether or 
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not they had taken any of the stimulants listed (Adderall, Ritalin, Concerta, Vyvanse, or other). 

(See Appendix 2) Those who answered that they had taken any of the ADHD stimulants were 

then asked questions about the drugs perceived effectiveness, reasons that they took ADHD 

stimulants, whether or not they felt pressure from a list of potential sources, whether or not they 

felt that certain ADHD symptoms regularly affected their productivity, where they acquired the 

stimulants, and whether or not they were diagnosed with ADHD. Those who were diagnosed 

with ADHD were asked more questions regarding whether or not the stimulants they had taken 

were prescribed, if they used all their medication in a given prescription period, and, if not, what 

they did with the left over medication.  

Students had approximately two weeks to take the survey and were reminded half way 

through this time when the survey would be closing.  

Data Analysis 

Qualtrics provides statistics for each of the survey questions and allows running cross 

tabulations between any selected parameters. These cross tabulations were used to investigate 

correlations between multiple data groups. Statistical significance between two correlates was 

measured with a multi-variable chi-squared test. When values found for a specific category were 

less than 5, the Yate’s correction for continuity was used to ensure accurate calculation (Yates, 

1934; “Yates’s correction for continuity,” 2014). The correction and chi-squared values were 

calculated using the statistical calculator software StatPak. StatPak statistical calculator reports a 

χ² value, degrees of freedom, and a probability of chance proportion. If the probability of chance 

proportion was less than the alpha value used, the two samples were said to be significantly 

different and the null hypothesis rejected. Significance was determined using an α value of 0.05.  

Perceived Effectiveness Calculations 
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 A calculated percentage was used to quantify how effective participants perceived 

ADHD stimulants to be for the predominant reason they reported taking them. This was 

calculated by taking the percentage of participants who indicated the drug to be “very effective” 

and adding it to the percentage of participants who found the drug to be “effective.” This total 

was added up on a calculator and reported as the drug’s total effectiveness %.  

Results 

Population 

Participants were students in three physiology classes at the University of Arizona: PSIO 

202, PSIO 303b, and PSIO 489, representing students at the early, middle and late phases of their 

college career, respectively. A total of 170 students took this survey. 1 participant’s answers 

were deleted for not consenting to the study and another participant failed to answer any 

questions beyond the consent page. Therefore the total sample number was 168. The survey did 

not record which specific class each participant was from because it was anonymous. The survey 

sample was 75% female (126/168) and 25% male (42/168), and was composed of an equal mix 

of sophomores, juniors, and seniors (33%, 56/168; 35%, 58/168; and 32%, 53/168 respectively) 

with only 1 freshman. Figure 5 shows the distribution of post graduate plans among students in 

the study.  

 

 

 

 

 



ADHD Stimulant Use  32 

Figure 5: Post-graduate plans of study participants. 

 

 49% of the sample (83/168) indicated Medical School as a post graduate plan with 

Masters or Ph.D. program as the second most popular choice (28%, 47/168). Physician’s 

Assistant School, Physical Therapy School, entering the workforce without further schooling, 

and undecided were all relatively equally represented (15%, 25/168; 13%, 21/168; 10%, 17/168; 

12%, 20/168). 15% of participants (26/168) indicated an unlisted post-graduate plan. Those 

specified included primarily Pharmacy School and Nursing School, but also law school, 

optometry, and peace-corps among other options. It should be noted that participants were 

allowed to select multiple answers for this question. 
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Data from Participant’s Estimation of Peer Stimulant Use 

 When asked what percentage of students at the University of Arizona used ADHD 

stimulants, most participants guessed either 10-25% (48%, 81/168) or 25-50% (38%, 64/168). 

Most participants guessed that the predominant reason that students chose to take ADHD 

stimulants was to have more focus when studying (75%, 126/168). 13% (21/168) guessed that 

stimulants were predominantly used to stay awake longer and 10% (16/168) to treat diagnosed 

ADHD. Only 3% (5/168) of the participant sampled guessed ADHD stimulants were 

predominantly used to get high or some other reason.  

ADHD Stimulant Use 

Figure 6: Prevalence of ADHD stimulant use at any point as an undergraduate student. 

 

 As shown in Figure VI, 29% (49/168) of the total sample reported using ADHD 

stimulants at any point as an undergraduate. 22% (37/168) of the sample had used ADHD 

stimulants at any point as an undergraduate without an ADHD diagnosis. When adjusting for the 



ADHD Stimulant Use  34 

fact that 1 out of the 12 students, who reported having been diagnosed with ADHD, did not have 

a prescription for the ADHD stimulants they used, the total percentage of non-prescribed use in 

this sample is 23% (38/168). ADHD stimulant use was constant across class standing with 

sophomores at 30% (17/56), juniors at 29% (17/58), and seniors at 28% (15/53). When 

comparing non-prescribed use of ADHD stimulants in this sample, to the percentage of all 

University of Arizona students who had used ADHD stimulants in the past year (University of 

Arizona Campus Health Service: Heath Promotion and Preventative Services, 2014), there was 

significantly higher use among the students in the present study (χ²=8.747, Degrees of 

Freedom=1, Probability of Chance=.0031, α=0.05). This data suggests a higher proportion of 

pre-health students using than the general student population. 

 Although the survey population as a whole was assumed to be in a pre-health care track, 

no correlation was found between any particular desired career path within health care related 

fields and higher ADHD stimulant use. Data from this analysis can be seen in Figure 7. 

Figure 7: Percentages of students from each post-graduate plan who have used ADHD 

stimulants as an undergraduate. 
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Gender Difference in Use 

 While 38% (16/42) of the male survey participants reported using ADHD stimulants as 

an undergraduate, in females this percentage was only 26% (33/126). However, a much lower 

percentage of females who reported taking ADHD stimulants were prescribed (12%, 4/33) 

compared to males (44%, 7/16). In addition, reported incidence of ADHD diagnosis among 

students who have used stimulants was higher among males (50%, 8/16) than females (12%, 

4/33).  

Questions asked of Participants who reported Using ADHD Stimulants 

 The following reported results pertain to questions that were only asked of the 49 

participants who reported using ADHD stimulants.  

Figure 8: Percentages of diagnosed vs. non-diagnosed participants who used each ADHD 

stimulant.  
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 Adderall, or its generic form, was the most commonly used ADHD stimulant according 

to this study’s data with 94% (46/49) of individuals who reported any use. Vyvanse was second 

in this category with 37% (18/49) of users reporting taking the drug. 80% (37/46) of Adderall 

users and 83% (15/18) of Vyvanse users were not diagnosed with ADHD. Ritalin and Concerta 

were reported to have been used much less, but had higher percentages of diagnosed users (50%, 

5/10; 71%, 5/7; respectively). Of the total sample of participants who reported taking ADHD 

stimulants, only 24% (12/49) were diagnosed with ADHD. Of those who had been diagnosed 

with ADHD, 92% (11/12) were prescribed the ADHD stimulants they took.  

ADHD Symptoms 

Figure 9: ADHD symptoms reported by users with and without an ADHD diagnosis.  

** denotes a significant difference between diagnosed and non-diagnosed 
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 To gain insight into the participants view of drug effectiveness, the survey also asked 

about their experience with typical ADHD symptoms based on those listed on the  ADHD Self 

Report Scale (“Diagnosis & Treatment: Rating Scales and Checklists,” 2015; Gray et al., 2014) 

Participants were asked “Do any of the following regularly hinder your productivity? (select all 

that apply)” and given the option to select the choices shown in Figure 9. For the most part, 

symptoms were reported in a greater percentage of those with and ADHD diagnosis than without 

a diagnosis. The only significant difference in this regard, however, was for the statement, “I 

have trouble getting things done in order when organization is required” (corrected χ²=5.374, 

Degrees of Freedom=1, Probability of Chance=.0204, α=0.05). 

Reasons for Use 

Figure 10: Predominant reasons reported for using ADHD stimulants. 
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Figure 11: Any other additional reasons reported for using ADHD stimulants. 

 

 Figure 10 and Figure 11 show the reasons that participants reported for using ADHD 

stimulants. 49 participants answered the question that generated the data in Figure 9; 41 

participants answered the question that generated the data in Figure 10. The most common 

predominant reason reported was “to have more focus when studying” (33/49 in Figure 10 and 

9/41 in Figure 11). The most common additional reason for using ADHD stimulants was “to stay 

awake longer” (5/49 in Figure 10 and 22/41 in Figure 11).  
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Perceived Effectiveness 

Figure 12: Participant’s perceived effectiveness of drugs for the predominant reason that they 

reported taking them. 

 

Figure 12 above shows how effective participants perceived the ADHD stimulants to be 

for the predominant reason they gave for taking them. Ritalin, Vyvanse, and Adderall were all 

reported to have high perception of effectiveness (60%, 78%, and 85% respectively) while 

Concerta had a generally low perceived effectiveness (29%).  
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Side Effects 

Figure 13: Percentage of participant users reporting each indicated side effect after taking 

ADHD stimulants. 

 

Figure 13 shows the side effects reported by participants in this study after taking ADHD 

stimulants. 44 participants answered this question on the survey. The most common side effects 

reported were increased heart rate (84%, 37/44) and insomnia (61%, 27/44). Headaches were 

reported in 32% (14/44) of users and nausea in 25% (11/44). Other adverse effects listed 

included suppressed appetite, anxiety, and depression. No significant differences were found 

between side effects experienced with different ADHD stimulants or between side effects 

experienced among those with or without an ADHD diagnosis. 
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Sources of Stress 

Figure 14: Different sources of stress reported by users with and without an ADHD diagnosis.  

** denotes a significant difference between diagnosed and non-diagnosed 

 

To gain insight into the reasons underlying the perceived need to take these drugs, 

participants were asked if they felt stress from any of the listed sources in Figure 14. 48 

participants answered this question on the survey. The most commonly reported sources of stress 

were course work (88%, 42/48) and post-graduate plans (73%, 35/48). Sources of stress were 

relatively consistent among those diagnosed with ADHD and those not diagnosed. However, 

there was a significant difference in reporting stress related to course work with the percentage 

of participants who were not diagnosed with ADHD  reporting stress  significantly more  than 

those with an ADHD diagnosis (χ²=8.747, Degrees of Freedom=1, Probability of Chance=.0031, 

α=0.05).  
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Obtaining ADHD Stimulants 

As previously mentioned, 24% (12/49) of participants who reported having used ADHD 

stimulants were diagnosed with ADHD, and all but one of these reported that the ADHD 

stimulants they used were prescribed to them. The remaining 78% (38/49) were asked how they 

obtained their stimulants. 79% (30/38) reported that they were given to them by a peer; 63% 

(24/38) reported that they had bought them from a peer. The remaining responses (‘they were 

given to me by a family member’, ‘I took them from a family member or peer’, and other) were 

each reported once. (The 1 reported “other” response indicated that they “bought them in 

Mexico”).  

Questions Asked only of Diagnosed Participants 

Participants who reported that the ADHD stimulants they took were prescribed to them 

were asked whether or not they generally use all the ADHD stimulant pills they are prescribed in 

a given prescription period. 6 out of 11 participants (55%) said that they generally did not use 

them all in a given prescription period. Those who did not generally use all their ADHD 

stimulant pills in a given prescription period were asked what happened to the extra pills they did 

not use. All 6 participants reported that they were taken during a later prescription period. 1 out 

of the 6 also reported that they were thrown away. None of the participants reported giving away 

or selling their medication.  

Interviews 

3 professionals with associations to students and/or ADHD patients were interviewed to 

add perspective from the health-care and academic communities. These interviews included one 

pediatric psychiatrist, a director of an organization that provides help for students with learning 
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and attentional disabilities, and one physiology professor. All interviewees were asked the 

following question, “A psychiatrist in British Columbia recently made the following statement 

for an article: “’Doctors should prescribe Attention Deficit Hyperactivity Disorder medications 

to healthy adults who seek them for cognitive enhancement.’ What is your opinion on this 

statement?”   Each interviewee was then asked different questions relating to their perception of 

ADHD stimulant use among undergraduate students and their experiences with treating ADHD 

patients. 

Physiology Professor (PP) 

The interview with a physiology professor was conducted in person. Before the 

interview, the professor was shown the results of the survey study. The following is a 

paraphrased version of the interview.  

Kyle: A psychiatrist in British Columbia recently made the following statement for an 

article: “Doctors should prescribe Attention Deficit Hyperactivity Disorder medications to 

healthy adults who seek them for cognitive enhancement.” What is your opinion on this 

statement?  

PP: The side effects of these medications are too much of an issue and taking them for cognitive 

enhancement is not a healthy way to live. Even if undergraduate students who used the 

stimulants as cognitive enhancers achieve their post-graduate goal (I.E. being accepted 

to medical school), their work there would be more difficult from then on and they would 

be likely to continue using in order to adjust. If students can’t meet undergraduate 

requirements without using stimulants they will not be able to meet graduate 

requirements either. The situation is similar to an obese individual who takes a pill to 

lose weight. This person is not making the life style choices necessary to improve their 
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health. They are simply covering up a health concern. It makes more sense to 

acknowledge that you have a hurdle you must get over and work on figuring out to do 

that instead of using drugs to cover up that difficulty. As an alternative time management 

skills should be stressed and taught to students who are struggling. I think departments 

will always hire professors who are experts in the discipline first. However, professors 

need to be taught these skills somehow and workshops could be useful for us as educators 

to be able to address student learning better. 

Kyle: If someone told you that some students in your class had used ADHD stimulants as 

cognitive enhancers before a test, would you take any action against these students? 

PP: I probably wouldn’t deal with it; how do you deal with it? I think I would mind my own 

business unless it was evident that one of the students was a danger to themselves.  

Kyle: Is there a situation where using ADHD stimulants for academic reasons violates 

academic integrity? Is it unfair for some students to use them while taking a test if they are 

not available to all students? 

PP: It is similar to performance enhancing drugs in athletics. Part of me thinks it’s not fair, but 

it’s not something I personally could bring myself to do. Many other things that unfairly 

affect students’ performance on exams are not looked at as violating academic integrity. 

What if a student had a death in the family a day before the test or had a horrible night 

sleep? In the same way that ADHD stimulants might provide an unfair advantage for the 

user, these provide a negative unfair advantage to the student.  

Kyle: Other comments?  
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PP: Short cuts are short cuts. The MCAT, for instance, is meant to test if you have the stamina to 

stay focused for that long of a period. As a physician on a night shift, one would have to 

stay focused for a long time. If an individual took ADHD stimulants to try to perform 

better on the MCAT, will they keep taking a drug when they are a physician? I think it 

comes down to the fact that when you are in the moment, all you see is a barrier. You 

don’t realize that there is life after that. I deal with students who have ADHD, and many 

of them don’t like taking medication. It’s apparent they have ADHD because they have 

the tendency to go on tangents. It’s very difficult, I think, if you have ADHD and you 

don’t like the drugs you are prescribed. If they stop taking the drugs, they are struggling. 

Perhaps they choose a different way to manage but what other way would they choose?  

Kyle: What about some sort of learning workshop to try to give non-diagnosed individuals 

taking ADHD stimulants, or students with ADHD an alternative to medication?  

PP: That may not work because many of these students are time crunched and probably won’t do 

this. It may work for a perfectionist-type student. Perhaps their willingness to do 

whatever it takes to succeed drove them to take ADHD stimulants and they may be 

willing to do the workshop for the same reason (“Private Interview with Physiology 

Professor for Honors Thesis,” 2015).  

Learning Center Director (LCD) 

 The following is a transcript of an email interview between the primary researcher and a 

director of an organization that provides help for students with learning and attentional 

disabilities. Certain words and phrases have been omitted to preserve anonymity.  

Kyle: What services does _________ offer for individuals with ADHD? 
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LCD: Students are assigned to a Learning Specialist who they should meet with weekly. This 

person does a lot of time management, organization, and planning with the student. They 

usually create a semester calendar of all of the student’s assignments and then use that to 

guide their sessions. They’ll reflect on past performance and plan for future assignments 

and tests. The weekly check in creates some accountability for the student, too, in that 

they have to report back to someone about what they were doing. In addition, we offer 

tutoring and educational technology consultations. 

Kyle: What are the costs of using these services? 

LCD: Currently, the lower division rate is $2600 per semester. The upper division rate is $1100 

per semester plus $20 per hour of tutoring used. 

Kyle: What do you believe is the most important aspect to address when helping a student 

with ADHD adjust to a college curriculum? 

LCD: The most challenging aspect of college for students with ADHD is the lack of structure. 

There is so much more “free” time than in high school, and nothing is mandatory. While 

we can’t make things mandatory, we can provide the accountability and structure some 

students need to function better. That is why the Learning Specialists focus on time 

management and setting up a schedule that includes classes, tutoring, personal study 

time, and free time. 

Kyle: A psychiatrist in British Columbia recently made the following statement for an 

article: “Doctors should prescribe Attention Deficit Hyperactivity Disorder medications to 

healthy adults who seek them for cognitive enhancement.” What is your opinion on this 

statement? 
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LCD: I don’t have a lot of medical knowledge about ADHD drugs, but I have been told that they 

do not have the same affect for people with and without ADHD. I would be concerned 

about the potential for abuse or addiction and the negative side effects. Some people 

develop tics, depression, or anxiety from these medications and the stimulant varieties 

are listed as controlled substances. Most of my students hate the side effects. They lose 

their appetite (sometimes not eating for an entire day until the medication wears off) and 

it really affects their sleep, too. It just doesn’t seem like a good idea if you don’t really 

need it to help regulate your attention. 

Kyle: If you had to guess, what percentage of University of Arizona students use ADHD 

stimulant medications without a prescription? 

LCD:I really don’t even have a guess, but I know that it is pretty easy for students to find these 

medications with they want them (“Private Email Interview with Learning Center 

Director for Honors Thesis,” 2015). 

Child Psychiatrist (CP) 

The following is a paraphrased version of a telephone interview that took place between 

the primary researcher and a child psychiatrist who practices locally.   

Kyle: What is your experience in treating ADHD? 

CP: My experience goes back to my time as a pediatrician. In the last 20 years, I probably see 

ADHD patients every day. In the 10 years previous to that, I probably did about twice a 

week. This change is mostly due to the fact that I changed work locations and now work 

in a public psychiatric facility for children and young adults. About half of the patients 
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seen at the facility are being seen for ADHD. In addition, the diagnostic threshold for 

ADHD has decreased, making diagnosis more common. 

Kyle: How often do the kids you see for ADHD have a co-morbid diagnosis? 

CP: It is certainly less than half of kids I see who only have ADHD. 

Kyle: What scales do you typically use to diagnose ADHD? 

CP: I typically use Vanderbilt Scales. They aren’t copyrighted so it is a cheap option and there is 

a good evidence base to support their validity.  I like that these scales include questions 

to rule out certain conduct disorders like operational defiant disorder. It’s also helpful 

that they have a section for comments from parents and teachers of the patient.  

Kyle: Is medication your first line for ADHD treatment? 

CP: It depends. For someone with clear hyperactive, impulsive type of diagnosis, I’ll prescribe 

methylphenidate. However, this is almost never my only suggested treatment for the 

patient. I usually also recommend and refer to psycho education and tell parents to work 

with the school to make accommodations school to make the child’s school experience 

better. Operational Defiant Disorder is also common so I refer a lot of patients for 

interventions and referrals associated with this.  I don’t think that kids who have ADHD 

can be talked out of it. I think that medication allows for other things, like cognitive 

behavioral therapy, to be beneficial. There isn’t clear evidence that multi-modal therapy 

alone works to manage ADHD symptoms. Combo-therapy (medication and psycho-social 

intervention) has the best outcome.  

Kyle: Do you ever treat college students? 
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CP: Medicaid covers individuals from birth until the age of 22 and this is the population I see. I 

don’t really change my treatment method for college students as long as I knew them 

before they were in college. I do ask questions about if they have given their medication 

away or sold it, if they have been asked for it by other students and that sort of thing 

because I know college students are known for this.  

Kyle: A psychiatrist in British Columbia recently made the following statement for an 

article: “Doctors should prescribe Attention Deficit Hyperactivity Disorder medications to 

healthy adults who seek them for cognitive enhancement.” What is your opinion on this 

statement? 

CP: I am very much against it. I don’t think cosmetic psychopharmacology is ok. Medication 

should be used for the management of illness, when there is significant impairment. When 

we aren’t managing impairment, we’re not practicing medicine. There was a professor at 

a small university. ___ was tenure, had grad students, had a family, yet insisted on taking 

Concerta to treat his/her ADHD. I could never understand what it did for him/her.  

Kyle: To add to your point, the evidence supporting the fact that ADHD stimulants are 

effective as cognitive enhancers for individuals without ADHD is mixed at best. 

CP: It doesn’t have to help everyone, though.  Maybe it helps 2-5% of people and they are just 

really good sales men and women.  Many people also find them effective in helping to 

pull all-nighters. 

Kyle: Are we thinking about ADHD the right way? Do you think we need any change in 

our philosophy on how to treat and diagnose? 
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CP: It depends on what you mean by ADHD. I think about two related but distinct entities with 

regard to ADHD. There are those who show present similar to hyperkinetic disorder. 

This is probably less than 1% of kids and usually boys. They have obvious problems and 

everyone agrees something is wrong. The rest of ADHD is arbitrary. There is no clear 

definition of where you want to draw the line with attentional capacity and how much 

someone wants to move around to consider them ADHD. ADHD could make up the top 2-

3% of impulsiveness and inattention or it could be the top 10%. Hyperkinetic type 

patients are easy to spot; all other presentations are arbitrary and difficult. The questions 

we need to work on are where to draw the line and what constitutes sufficient impairment 

to be considered ADHD?  

Kyle: Should ADHD be thought of as a spectrum disorder, similar to Autism? 

CP: We are currently looking at it as a spectrum disorder. It is arbitrary. I am not fond of this 

thinking however. It was said in 1982, about 1 in 2000 kids were considered to have 

autism. In 2015, it’s 1 in 55 because we now consider it a spectrum disorder. Either there 

is something in the water or we are calling things autism that we used to call something 

else.  Now we call kids with all different kinds of disabilities autistic. The same thing is 

true of Bi-polar spectrum. Manic type patients are easy, but patients who just have high 

aggression and difficulty maintaining stress can also be diagnosed as bi-polar. This can 

lead to needlessly exposing people to medication that doesn’t help them and can even 

cause disabilities. I only use the term autism spectrum to refer kids at school for special 

education. Spectra disorders are an easy way out. They compensate for the fact that we 

don’t have enough specific treatments or diagnostic methods (“Private Interview with 

Child Psychiatrist for Honors Thesis,” 2015) 
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Discussion 

The present study was aimed towards investigating the use of ADHD stimulants among a 

sample of undergraduate students on a pre-health track. Researchers intended to find data that 

would highlight whether rigor of undergraduate major, academic success, and/or future career 

goals affected the likelihood that students use ADHD stimulants.   

The 23% of students in our study who used ADHD stimulants without a prescription is 

on par compared with past studies that reported 4-36% usage among college student populations 

(DeSantis et al., 2008; Garnier-Dykstra et al., 2012; Hartung et al., 2013). It is, however, 

significantly higher than data reported from the 2014 University of Arizona Campus health 

survey. This finding supports our hypothesis that students are more likely to use ADHD 

stimulants when in a position where their academic success largely determines success in their 

chosen career path. However, a direct comparison between the two data sources may be 

somewhat misleading. The Campus Health data was obtained from 2175 undergraduate students 

from a variety of disciplines, only a small portion of which would be geared towards careers in 

health care.    It is also worthy to note that it is unlikely that any students took part in both 

surveys, due largely to the random class selection for the Campus Health Survey.  So while it 

may be somewhat difficult to extrapolate based on a comparison with data representative of 

entire student body, the data from the present study does suggest a higher than average use by 

students in the pre-health care career track. However, it highlights the necessity for more 

research to be done before any definitive conclusion can be made regarding a difference in use 

between majors on a pre-health track and the general collegiate student body. While the campus 

health data pertains to stimulant use in the last year (as of 2014), and our survey asks about use at 
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any point as an undergraduate, it is reasonable to compare the two data sources because we 

found consistent use between different grade levels. 

Data from this study fail to show a correlation between any particular health–related 

career goal (e.g., MD, DO, PA or PT) and differential use of ADHD stimulants. However, this 

finding does not refute our overall hypothesis, and simply suggests that specific health-related 

career goals are similar enough with respect to competiveness and admission criteria so as not to 

cause differential likelihood of stimulant use.  

A greater proportion of males in this study used ADHD stimulants compared to females; 

however, females had a greater proportion of non-prescribed use, although the numbers were 

relatively small overall. The greater ratio of males with an ADHD diagnosis compared to 

females in the general population could account for this difference. According to the DSM-V, 

ADHD is twice as common in males as it is in females among children, and 1.6 times more 

common in males as in females among adults (American Psychiatric Association, 2013). It 

makes sense then that females would be more likely to use ADHD stimulants without a 

prescription because they are less likely to be diagnosed with ADHD.  

Adderall was the most commonly reported drug used with or without a prescription in 

this study. Because the majority of Adderall users who did not have a prescription obtained the 

drug from a friend of peer, this suggests that this drug is the most abundantly available on 

college campuses. Because no participants reported selling their ADHD stimulants in this 

particular study, it is not possible to definitively say that this is the most commonly sold on 

college campuses, but data from this study suggests that it is. As a college student, Adderall 

certainly appears to be the most commonly known and talked about on college campuses among 

students.  
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One interesting finding in this study was that our data on ADHD symptoms in users with 

and without an ADHD diagnosis showed a trend that supported the DSM-V diagnosis criteria. 

ADHD diagnosed individuals were more likely than non-diagnosed individuals to report 

impairment based on ADHD symptoms from the ADHD Adult Self Report Scale. However, only 

one of the symptoms showed a greater percentage in ADHD individuals that was statistically 

significant. While our study did not obtain comparative data on ADHD symptoms between users 

and non-users, the fact that three of the listed symptoms regularly affected more than half of non-

diagnosed users supports the hypothesis that these users may be treating some level of 

subthreshold ADHD (Rabiner, 2013).  

In addition, the drugs most commonly used without a prescription were perceived to be 

highly effective. This  has been found in other studies as well (DeSantis et al., 2008; Garnier-

Dykstra et al., 2012; Rabiner et al., 2009a). Our results also show a significantly higher 

proportion of non-prescribed users who feel stress from course work compared to prescribed 

users. One explanation for this combination of findings could be that simply having a method to 

control inattentiveness and increase motivation to do school work can positively affect student's 

stress levels. Diagnosed users may therefore be less likely to feel stress from course work 

because their prescription of ADHD stimulant medication makes them feel like they have more 

control over their academics. Further, the perceived need for non-diagnosed users to resort to 

these medications could stem from a desire to have more ways to obtain control over their 

academics. This and other studies have found that many non-prescribed users use stimulants to 

stay awake longer. If these students are doing so to complete school related work, this suggests 

that the reason they feel so much stress about school work is because they are waiting for the last 

minute to complete assignments. In addition, other studies have found that non-medical users of 
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ADHD stimulants tend to have lower GPA’s than non-users which could mean that users are 

resorting to the drugs when they feel they do not have other options for improving their grades 

(Garnier-Dykstra et al., 2012; Rabiner, 2013). 

As the interviewed physiology professor suggested, students who feel the need to non-

medically use these stimulants really should be focusing on better time management skills. The 

drugs are acting as a short cut to avoid dealing with this deeper issue. Also, as seen in the 

interview with the Learning Center Director, students with ADHD may have more access to help 

with organization and time management. At the learning center in this particular study, students 

with the disorder are assigned to specialists to help them with these skills. This additional 

resource provides ADHD students more options to take control of their academics. If the 

availability of learning specialists was extended to students who did not have ADHD, and made 

available early on in a student’s college experience before detrimental procrastination habits 

develop, maybe less students would feel the need to resort to using ADHD stimulants.  

It is striking that evidence from this study’s sample show that most use of ADHD 

stimulants on college campuses occurs without a prescription. While personal experience has 

shown me that some older adults assume that legal repercussions and the threat of being expelled 

from school should deter students from illegally taking these drugs, for many students this is 

clearly not enough. Despite this, none of the consulted interviewees for this study believe that 

these drugs should be prescribed to students who seek them for academic enhancement, and each 

cited different reasons. 

The first reason is safety. While our study found that the side effects reported were 

minor, there is the risk of experiencing more severe health complications, such as seizures. In 

addition, it is imperative that these medications be administered under the guidance of a 
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physician. It can be dangerous to prescribe these drugs to patients with certain co-morbid 

disorders, such as bi-polar disorder, because of their potential to worsen the symptoms of the co-

morbid disorder or cause other adverse effects (“Private interviews with pediatrician for honors 

thesis,” 2015). While it was noted that the adverse effects noted in the current study (e.g, 

headaches, nausea, increased heart rate) were not necessarily considered serious health threats, 

they certainly are uncomfortable. As the learning center director who was interviewed for the 

study stated, several individuals who take the medications with a prescription hate the side 

effects. In general, these side effects, serious or not, are not characteristic of a healthy lifestyle. 

Never the less, if students are so intent on taking ADHD stimulants without a prescription, it is 

fair to say that these students would be safer under the guidance of a physician.  

Another point that was made was the fact that administering these drugs as cognitive 

enhancers goes against what many physicians believe to be their job. The role of a physician is to 

treat significant impairment in patients, and these drugs were designed to treat significant 

impairment in attention or hyperactivity. Prescribing them to healthy adults to use as cognitive 

enhancers is not treating impairment if the adults truly are healthy.  

This type of administering also promotes the use of short cuts. If students know they can 

take a pill to study more efficiently then they are less likely to target their study and organization 

skills that genuinely need improving. For the pre-health students in this study, if they report 

finding these drugs effective for focusing more when studying now, what will stop them from 

using the same drugs in a graduate program when the course load is even more difficult? From 

there, will these same students use stimulants to stay alert longer as nurses, physician’s assistants 

or doctors? If educational institutions make the effort to discourage short cutting now, they can 
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better prepare students for the future. This is especially pertinent to students on the pre-health 

track where their course work increases in difficulty after undergraduate years.  

As the child psychiatrist interviewed for this study noted, it only takes a few individuals 

finding ADHD stimulants to be effective cognitive enhancers in healthy adults, by  word of 

mouth to lead people to believe that they are effective for all individuals (“Private Interview with 

Child Psychiatrist for Honors Thesis,” 2015). In fact, it seems probable that those who do not 

find the drugs to be effective and who haven’t experienced adverse effects while taking them 

will be less likely to talk about their use in any circle, than those who had a stronger opinion on 

them. The word of mouth theory, then, claims that people who have had perceived beneficial 

experiences from the drug are likely to promote them without giving any warning of their 

potential to cause adverse effects. Students may feel less caution in taking them after hearing that 

other students did not experience any side effects. As a current college undergraduate, this 

certainly appears to be the case.  

Research assessing the actual effectiveness of ADHD stimulant’s ability to enhance the 

cognitive or academic abilities of healthy adults is inconsistent at best. This makes it difficult to 

judge the fairness of some students using these drugs for academic enhancement. In addition, 

students who take them without a prescription are potentially risking the experience of an 

adverse health event and facing legal or institutional punishment. As the physiology professor 

interviewed pointed out, many things happen to students before a test that give them a negative 

unfair advantage (i.e, a death in the family) yet we don’t hear people discussing how to 

compensate for this. Making graduate programs and plans less competitive or course work easier 

may make students feel less like they need to resort to stimulants. However, these programs and 

courses are difficult to ensure that the people administering medical care can handle 
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intellectually challenging situations. Lowering the requirements may permit more people 

entering these programs who are not intellectually adept enough to be successful in them.  

Limitations 

One major limitation of this study is generalizability of the results. The survey was only 

given at one university and may be very different at other universities or institutions with 

different cultures. In addition, the sample size was much smaller than many similar studies. This 

is partially in conjunction with time limitations experienced. As a student honors thesis, this 

project had to be completed in one year. With more time, the survey could have been open for a 

longer period of time, and more classes could have been offered the survey.  

Another limitation was in the strength of comparison made between this study’s data and 

data from the cited Campus Health survey. Because there is no way to ensure that the students, 

who took this survey, also took the campus health survey, there is no guarantee that this study’s 

sample definitively represents a pre-health sub-set of the sample who took the campus health 

survey. But in fact, there was no attempt to do so.  The Campus Health survey is always random 

across campus and changes populations studied every year, but it is still used as a general insight 

into the UA student population as a whole.  

The gender discrepancy in the study sample also weakens the potential for this data to be 

generalizable. The numbers, however, do represent the typical percentage of males and females 

within the Physiology undergraduate program, so are at least in keeping with the population we 

intended to study. Unfortunately, IRB restrictions and time limitations prevented the research 

team from being able to recruit more male participants.  
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In addition, the survey did not ask non-stimulant users about stress sources or ADHD 

symptoms. This data would have been useful to compare to data gathered from these questions 

for stimulant users.  

Lastly, this study was run in only one career track of students. Had the survey been given 

to several different majors, more definitive conclusions could be made about how majors or 

career tracks affect student’s propensity to use stimulants.  

Future Directions 

The current study brings to light some very interesting possibilities for future studies. The 

first step could be to run the same survey again in several different majors and career paths. As 

previously stated, this would allow more definitive conclusions to be made about how majors or 

career tracks affected student’s propensity to use stimulants. 

The same survey could also be given to post-undergraduate students. For example, it 

would be interesting to see if medical students, nursing students, etc... have differential stimulant 

use. Another idea is to do a longitudinal study where the survey is given to seniors as 

undergraduates, and then given to the same students a year or two after they start their graduate 

program of choice. This could test how common it is for students who used ADHD stimulants as 

undergraduates to also use in post-graduation programs. In future survey studies, the researchers 

would include questions regarding frequency of use as well as use during different times during 

the semester (I.E. syllabus week vs. finals).  

Another useful future experiment would be a longitudinal study assessing the 

effectiveness the exposure freshman undergraduates to learning specialists, who targeted 
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improving organization and time management techniques, in decreasing the likelihood that 

students use ADHD stimulants as cognitive enhancers.  

Lastly, specialists in the psychiatric field should continue to focus on coming up with a 

more concise threshold for ADHD. As stated by the child psychiatrist in this study, settling for 

the term ADHD spectrum is a cop out. This provides physicians and other diagnosing clinicians 

with a diagnostic label to use before the root of a person’s symptoms are fully understood or 

investigated. While broadening the criteria for individuals to be diagnosed makes it more 

possible for some to get medication who could benefit from it, it also could make it more likely 

for doctors and clinicians to place a patient on medication who does not need it, or who could be 

harmed by it. The promotion of developing better study habits and time management skills, and 

practicing healthy life style choices, could help many who feel the need to use ADHD stimulants 

without a prescription find safer alternatives to manage inattentiveness, lack of focus, and 

restlessness.  
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Appendices 

Appendix 1: IRB Approved Script for Presenting Survey to Classes 

Hi Guys! My name is Kyle Hendrie. I am a senior physiology student and this semester I am 

conducting my honors thesis. I have been granted University of Arizona IRB approval to 

allow your class to participate in a short online survey as part of my research study. It 

shouldn’t take longer than 10 minutes! The survey asks questions about the use of 

Adderall, Ritalin, and other drugs commonly used to treat Attention Deficit Hyperactivity 

Disorder, or ADHD.  

Results from my survey will contribute towards my final written thesis, and will hopefully 

increase understanding of why some choose to use these drugs, from a student’s 

perspective. All questions you answer in the survey will be kept completely anonymous, 

so neither I nor any of your professors will be able to see how you answer. Your 

participation or refusal to participate in the survey will have no effect on your grade in 

this class. The only criteria for being able to participate in this survey is that you must be 

18 years or older, and you must be enrolled in this class. You can access this survey from 

a link that will be posted on the D2L page for this course. If you have any questions, my 

email will also be posted with the survey link on D2L. The survey will close on (DATE 

TBA) so you have until then to participate. I greatly appreciate all who are willing to 

participate! Thank you and have a great rest of your day! 
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Appendix 2: ADHD Stimulant Use Survey 

The University of Arizona Consent to Participate in Research   

Study Title: ADHD Stimulant Use among Undergraduate Physiology Students   

Principle Investigator: Kyle Hendrie   

Research Advisor: Dr. Cindy Rankin    

  

This is a consent form for research participation.  It contains important information about this 

study and what to expect if you decide to participate.  Please consider the information carefully. 

Feel free to discuss the study with your friends and family and to ask questions before making 

your decision whether or not to participate.    

 

Attention Deficit Hyperactivity Disorder (ADHD) is a disorder characterized by attentional 

difficulties and hyperactivity. Counterintuitively, prescription stimulants (such as Ritalin, 

Adderall, Vyvanse, and Concerta) have been found to help reduce hyperactivity and increase 

ability to focus. The later fact has led to their use as study aids or cognitive enhancers. This study 

seeks to identify use and perception of use among a sample of undergraduate students.     

 This survey will be given to about 500-875 undergraduate physiology students and a mix 

of upper and lower classmen.   This study is part of an undergraduate physiology honors 

thesis.   

 You must be 18 years of age or older to take part in this survey.    

 Inclusion in this study will contribute to the general understanding of reasons why 

undergraduate students, physiology students in particular, use ADHD stimulants and how 

use among physiology students relates to use among the general student population.    

 This survey will require about 10 minutes of your time.   

 Your participation is voluntary.  You may refuse to participate in this study.    

 Some questions ask about activities that participants may feel uncomfortable being asked 

about. However, participants may choose not to answer any of the questions.    

 No survey data will be submitted until the participant has completed the survey. 

Therefore, participants may choose to withdraw at any point during the survey before 

hitting “submit survey”; at the end.   

 You may choose not to participate without penalty or loss of benefits to which you are 

otherwise entitled.  No participant can withdraw (I.E., remove their own personal data) 

after the survey has been submitted because once submitted, all data is anonymous.     

 Your information will allow for insight that could improve the way that campus health 

workers are able to better the lives of students.    

 You will be provided with any new information that develops during the course of the 

research that may affect your decision whether or not to continue participation in the 

study.   
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 An Institutional Review Board responsible for human subjects research at The University 

of Arizona reviewed this research project and found it to be acceptable, according to 

applicable state and federal regulations and University policies designed to protect the 

rights and welfare of participants in research.   

 For answers to pertinent questions about the research and research subjects’ rights, please 

contact the PI: (PI email was removed) or the University of Arizona Institutional 

Review Board: VPR-IRB@email.arizona.edu 

 

Q27 By choosing ”I give my consent to take part in the survey” below, you agree to the 

following statement:   I have read (or someone has read to me) this form, and I am aware that I 

am being asked to participate in a research study.  I have had the opportunity to ask questions 

and have had them answered to my satisfaction.  I voluntarily agree to participate in this study. I 

am not giving up any legal rights by signing this form.   

 I give my consent to take part in this survey, and confirm that I am over the age of 18. (1) 

 I do not give my consent to take part in this survey or I am not over the age of 18. (2) 

If I do not give my consent to... Is Selected, Then Skip To End of Survey 

 

Q1 For the purposes of this survey, “ADHD stimulants” will include any of the 

following medications OR their generic equivalent: Adderall (mixture of dextroamphetamine and 

levoamphetamine salts), Ritalin (methylphenidate), Concerta (methylphenidate), and Vyvanse 

(Lisdexamfetamine).  In addition, the term “prescription period” refers to the period of time that 

a prescription is prescribed for. For example: If a person has to pick up an prescription for 

Adderall once a month, the prescription period is one month.  

 

Q4 What is your class standing at the University of Arizona? 

 Freshman (1) 

 Sophomore (2) 

 Junior (3) 

 Senior (4) 

 

Q5 What is your gender? 

 Male (1) 

 Female (2) 

 

Q7 What do you plan on doing upon graduating from the University of Arizona? (select all that 

apply) 

 Medical School (1) 

 Physicians Assistant School (2) 

 Physical Therapy School (3) 

 Masters or PhD program (4) 
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 Enter the workforce without further schooling (5) 

 Undecided (6) 

 Other (Please Specify) (7) ____________________ 

 

Q6 If you had to guess, what percentage of students at the University of Arizona use ADHD 

stimulants? 

 0-10% (1) 

 10-25% (2) 

 25-50% (3) 

 50-75% (4) 

 75-100% (5) 

 

Q8 What do you believe is the predominant reason students take ADHD stimulants? 

 To treat diagnosed ADHD (1) 

 To have more focus when studying (2) 

 To stay awake longer (3) 

 To get high (4) 

 Other (Please Specify) (5) ____________________ 

 

Q9 At any point as an undergraduate, have you taken any of the following ADHD stimulants or 

their generic equivalents? (select all that apply) 

 Adderall (1) 

 Concerta (2) 

 Vyvanse (3) 

 Ritalin (4) 

 Other (Please Specify) (5) ____________________ 

 None (6) 

If None Is Selected, Then Skip To End of Block 

 

Q10 What is your predominant reason for taking these stimulants? 

 

Q13  For what other reasons have you taken ADHD stimulants? (select all that apply) 

 

Answer If At any point as an undergraduate, have you taken any of the following prescription 

stimulants or... Adderall Is Selected 

Q12 Was Adderall effective for the predominant reason you provided for taking it? 

 Very Ineffective (1) 

 Ineffective (2) 

 Neither Effective nor Ineffective (3) 

 Effective (4) 
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 Very Effective (5) 

 

Answer If At any point as an undergraduate, have you taken any of the following prescription 

stimulants or... Concerta Is Selected 

Q13 Was Concerta effective for the predominant reason you provided for taking it? 

 Very Ineffective (1) 

 Ineffective (2) 

 Neither Effective nor Ineffective (3) 

 Effective (4) 

 Very Effective (5) 

 

Answer If At any point as an undergraduate, have you taken any of the following prescription 

stimulants or... Vyvanse Is Selected 

Q14 Was Vyvanse effective for the predominant reason you provided for taking it? 

 Very Ineffective (1) 

 Ineffective (2) 

 Neither Effective nor Ineffective (3) 

 Effective (4) 

 Very Effective (5) 

 

Answer If At any point as an undergraduate, have you taken any of the following prescription 

stimulants or... Ritalin Is Selected 

Q15 Was Ritalin effective for the predominant reason you provided for taking it? 

 Very Ineffective (1) 

 Ineffective (2) 

 Neither Effective nor Ineffective (3) 

 Effective (4) 

 Very Effective (5) 

 

Answer If At any point as an undergraduate, have you taken any of the following prescription 

stimulants or... Other (Please Specify) Is Not Empty 

Q16 Was ${q://QID9/ChoiceTextEntryValue/5} effective for the predominant reason you 

provided for taking it? 

 Very Ineffective (1) 

 Ineffective (2) 

 Neither Effective nor Ineffective (3) 

 Effective (4) 

 Very Effective (5) 
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Q17 Have you experienced any of the following adverse effects from taking ADHD stimulants? 

(select all that apply) 

 Increased Heart Rate (1) 

 Headache (2) 

 Nausea (3) 

 Insomnia (4) 

 Seizure (5) 

 Other Adverse Effect (Please Specify) (6) ____________________ 

 

Q19 Do any of the following regularly hinder your productivity? (select all that apply) 

 I have trouble getting things done in order when organization is required. (1) 

 I delay and avoid starting tasks that require a lot of thought. (2) 

 I often have difficulty keeping my attention doing boring or repetitive work. (3) 

 I often have difficulty concentrating on what people say to me when they speak to me 

directly. (4) 

 I am often distracted by activity or noise around me. (5) 

 I have difficulty unwinding and relaxing when I have time to myself. (6) 

 

Q20 Do you feel stress from any of the following sources? (select all that apply) 

 Parents or other family members (1) 

 Course Work (2) 

 Acceptance into a Graduate Program (3) 

 Peer Pressure (4) 

 Finances (5) 

 Current Employment (6) 

 Post-graduate Plans (7) 

 

Q21 Have you been diagnosed with ADHD? 

 Yes (1) 

 No (2) 

If No Is Selected, Then Skip To How did you obtain prescription stimu... 

 

Q24 Were the ADHD stimulants that you took prescribed to you? 

 Yes (1) 

 No (2) 

If Yes Is Selected, Then Skip To Do you generally use all of your ADHD... 

 

Q22 How did you obtain ADHD stimulants? (select all that apply) 

 I bought them from a peer (1) 

 They were given to me by a peer (2) 
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 They were given to me by a family member (3) 

 I took them from a family member or peer (4) 

 Other (please specify) (5) ____________________ 

 

Answer If Were the prescription stimulants that you took prescribed to you? Yes Is Selected 

Q23 Do you generally use all of your ADHD stimulant pills in a given prescription period? 

 Yes (1) 

 No (2) 

If Yes Is Selected, Then Skip To End of Block 

 

Answer If Do you generally use all of your prescription stimulant pills in a given prescription 

period? No Is Selected 

Q25 What happens to the unused prescription pills for each prescription period? (select all that 

apply) 

 They are taken during a later prescription period (1) 

 They are thrown away (2) 

 They are given away (3) 

 They are sold (4) 

 

Q28 You have now completed your survey. If you would like to go back and check any of your 

previous answers, please do so now. If you are satisfied with your answers, select “Submit 

Survey” below. After you have selected “Submit Survey” and click the red button on the right, 

you will not be able to go back and change any of your previous answers.  

 Submit Survey (1) 
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Reflection 

Writing an undergraduate honors thesis was possibly the most beneficial learning 

experience I had in college. The idea for this particular thesis came from my own experiences. I 

was offered ADHD stimulants several times throughout college, I have friends who are 

diagnosed with ADHD, and I have friends who take ADHD stimulants to study or stay up late. 

I’ve seen students buy and sell these medications and even witnessed a “drug bust” in my 

freshman dorm when a hall mate was accused of selling Adderall by someone else in the dorm. 

I’ve been at the University of Arizona library and seen a student have a dramatic, shirtless melt-

down after allegedly taking ADHD stimulants that ended in the Fire Department, paramedics, 

and police being called in for a medical emergency. I’ve seen friends and family members 

undergo dramatic personality changes after being prescribed ADHD stimulants where they 

hardly seemed like the same person afterwards. I’ve had peers tell me that they would not have 

passed a class without taking ADHD stimulants when studying... It’s safe to say that this was a 

very prevalent issue in my undergraduate experience. I was very curious to learn more about the 

drug and its effects on both prescribed and non-prescribed individuals.  

After preliminary research, I got the feeling that most research into ADHD stimulant use 

in college students had a very negative tone. It seemed that some researchers couldn’t understand 

why students would resort to taking these drugs and that notifying them of the potential dangers 

would be enough to get everyone to stop. From my own observations around campus, this 

seemed like a shallow point of view and I wanted to do a project that was genuinely open to 

positives and negatives from students who had taken ADHD stimulants, and other parties who 

were associated with these students.  
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I knew I had created the right project when I began to receive so much interest in it from 

many different people. When people found out the topic I was investigating, they often wanted to 

sit and talk with me about their own experiences with these drugs. It seemed as if students were 

much more willing to informally talk to me about stimulant use than to answer questions about it 

in a survey even if it was anonymous. Students were generally interested in the topic and the 

results of the survey.  

While this thesis will most likely have no impact on the field of ADHD stimulant 

research, I really felt like the research I was conducting could at least help some individuals get a 

better understanding of how to assist the students who felt so pressured to use ADHD stimulants. 

I have learned much about the entire field but still feel like I could spend a lifetime studying it 

and never fully understand ADHD. To any students thinking about not writing an honors thesis, I 

would say that they are missing out on what could be the most meaningful thing they do as an 

undergraduate. Explore a topic that you are passionate about or that is relevant to your 

experiences as an undergraduate, and engineer your thesis in a way that truly utilizes your talents 

and aspirations.  
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