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Caffeine or 1,3,7-trimethylxanthine (3,7-dihydro-1,3,7-trimethyl-1h-purine-2,6-dione) is the 

most commonly used drug on the planet, not linked to any specific age group or population (like 

many other drugs) caffeine is used worldwide (erowid.org). Caffeine acts as stimulant by 

blocking the receptors of the inhibitory neurotransmitter adenosine (this is believed to be its 

primary mechanism of stimulating action) (A. Scott MD). Caffeine also acts by increasing the 

activity of certain neurotransmitters (Basheer Radhika) such as acetylcholine, epinephrine, 

dopamine (Fisone G.), serotonin, glutamate, norepinephrine, cortisol, and in larger amounts 

endorphins (Latina Serena).   

It is also speculated that at even higher doses (close to 500 milligrams) caffeine inhibits GABA 

neurotransmission (erowid.org). Caffeine is both water and lipid soluble which makes it highly 

effective when crossing the blood brain barrier. Caffeine is similar in structure to adenosine 

which allows it to bind to adenosine receptors on the surface of cells without activating them the 

way adenosine would. Adenosine plays a large role in everyday function as it involved in the 

synthesis of ATP (Adenosine triphosphate) which is responsible for all cellular work. It is also 

speculated that adenosine may be related to the sleep cycle (Fisone G.). Caffeine as well as other 

xanthine alkaloids (such as theobromine which is found in chocolate and theophylline) acts as a 

phosphodiesterase inhibitor (erowid.org).  

Caffeine is believed to heighten athletic performance by enlarging epinephrine levels which 

increases availability of free fatty acids which increases fat oxidation and reduces glycogen used 

by muscles (Caffeine is not known to heighten heart rate or oxygen consumption). Caffeine also 

affects the central nervous system by lowering the neuron activation threshold. Caffeine is 



metabolized in the liver into three dimethyl xanthines: Paraxanthine, theobromine, theophylline. 

Consuming caffeine orally causes it to be absorbed in the stomach and throughout the small 

intestines where it enters the bloodstream; the central nervous system is affected within 30-60 

minutes after administration (erowid.org). Caffeine is metabolized by the liver; its metabolites 

can be excreted within urine, saliva, semen, as well as breast milk (erowid.org). After orally 

consuming caffeine it takes 15-45 minutes to reach maximum effects in the body although one 

may feel stimulated in as little as 5 minutes.  After onset caffeine is most strongly felt for 

approximately 2 to 4 hours (erowid.org). 

Despite as being regarded as one of the “safest” psychoactive substances caffeine can bring 

about many undesirable effects. Insomnia, tension, anxiety, nausea, headache, and irregular 

heartbeat are all symptoms of a normal dose (around 300mgs) of caffeine (erowid.org). With 

doses above .75 grams toxic symptoms can be seen such as extreme nausea, vomiting, tremors, 

seizures tachycardia, dysrhythmias, hypotension, hypokalemia, and metabolic acidosis 

(erowid.org).  

Despite the lethal dose for caffeine being 3+ grams there have been reported deaths associated 

with caffeine overdoses however vomiting induced by heavy caffeine intoxication usually stops 

death. Along with increasing seizure threshold caffeine upon withdrawal may worsen mood and 

produced flu like symptoms such as headaches and feelings of lethargy as well as reduced 

motivation. Hundreds of thousands of individuals use caffeine as a study aid and a cognitive 

enhancer despite the fact that caffeine has failed to show improved memory or improvement in 

complex cognitive tasks, excluding this caffeine is still a useful study aid as it increases alertness 

and reduces boredom (erowid.org).  



Like many drugs caffeine has a potential for physiological dependence and the development of 

tolerance. Although discontinuation of caffeine use causes mild withdraw symptoms compared 

to “harder” drugs such as opiates and amphetamines, these withdraw symptoms can still be 

temporarily debilitating and can even cause mild to moderate depression. 

Even with a large list of negative effects and outcomes caffeine is used for its positive effects on 

the brain as well as the stimulating changes it conducts on the human body. Caffeine is known to 

bring about a feeling of alertness that is quite useful when tired or very early in the morning but 

this feeling of alertness and quickly translate over into difficulty sleeping and even 

insomnia(Smith A.).  

Caffeine, like many drugs, has been shown to reduce depression (when the caffeine is in one’s 

system) and can be used a mood lifting supplement daily without severe problems in terms of 

addiction or dependence.  Caffeine holds the beneficial characteristic of being able to make 

“boring” tasks seem more entertaining (erowid.org); this trait can be considered one of its most 

beneficial if not its more useful characteristic. Caffeine also seems to help increase the 

performance of boring tasks to a noticeable extent (Smith A.). Caffeine is also known to reduce 

the impairing effects of alcohol and create a sense of alertness when under the effects of ethyl 

alcohol (Roehrs T.).  

Despite popular stigma caffeine has no effect on reducing a hangover and eliminating the high 

produced by alcohol but it can reduce the negative effects of alcohol such as poor decision 

making that is associated with the alcohol high (Roehrs T.) Caffeine is enjoyed by millions daily 

for all of the positive effects it brings, however caffeine is a psychoactive drug that is 

accompanied by a comedown that involves a lowered mood and overall lethargic feeling. Despite 



this it can still be used as a useful tool when energy or alertness is needed but still should be 

treated as a possibly dangerous substance. Caffeine is also known to have beneficial effects on 

athletic performance. 

A subject that consumes caffeine is expected to take up to 25% longer to tire out when doing 

remedial physical exercise such as running or lifting weights (McClellan Tom). Despite the fact 

that this boost in physical performance can be highly beneficial one would expect the synergistic 

of caffeine and exercise to increase heart rate to an unhealthy level but this is not actually true. 

Heart rate shows no noticeable increase in rate when a subject is administered caffeine 

(McClellan Tom). Caffeine is shown to have positive effects on athletic performance such as 

reducing the time it takes to complete tasks that are timed (McClellan Tom). Tom McClellan 

conducted a number of studies on the effects of caffeine on physical performance “It was 

concluded that caffeine is an effective strategy to maintain physical performance during an 

overnight period of sleep loss at levels comparable to the rested state.”(McClellan Tom).  

Caffeine is one of the most studied psychoactive drugs in the world along with alcohol and 

nicotine. During strenuous exercise caffeine “Is relatively safe and has no known negative 

performance effects, nor does it cause significant dehydration or electrolyte imbalance during 

exercise” (A. Scott MD). 

Although caffeine is the most consumed psychoactive substance on the planet it may not be the 

case that is safe for every person in every age group. Caffeine has been linked to an increase in 

the risk of prostate cancer especially in older men (Slattery L. Martha). The men in the study 

however were also often exposed to alcohol and tobacco but the study remained accurate and 

concluded that larger amounts of caffeine and theobromine did increase the rate at which 



cancerous tumor may develop (Slattery L. Martha). Despite these facts an intake of caffeine does 

not mean an increase in the likelihood of developing a cancerous tumor. A study on daily intake 

of caffeine and postmenopausal breast cancer showed that there was no link in caffeine use and 

this specific form of cancer (Folsom R. Aaron). The studies conducted by Aaron Folsom and 

Martha Slattery not only shows that caffeine may or may not increase the risk of developing a 

tumor but also that caffeine is a complex substance and its consumption may have unforeseen 

results. These studies show that just because caffeine may not be harmful in one way it can be 

dangerous in another way despite the stigma that caffeine is entirely safe to consume. 

Despite all of the information on caffeine and how it affects the body there can be 

variation in individuals and one person may respond to the drug in a completely different way 

than another. Every person is different and the effects of caffeine or any drug cannot be 

accurately predicted until that individual consumes that substance. Even when a person 

consumes caffeine the exact dose and effects of that one use are difficult to replicate, which 

makes aids in the difficulty of understanding the substance. Even with repeated caffeine use a 

user may still experience uncomfortable or unwanted side effects with a larger dose and 

conversely the same large dose may not affect another user negatively in any way. Even though 

the drug is actually relatively safe, information about the substance is subjective and relatively 

unreliable when trying to determine the effects of the substance on one’s body.  

Caffeine can be considered safe but also should be viewed as unpredictable but even with this 

information it remains the most widely used psychoactive drug and can be considered the most 

useful.  
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