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Effect Of Caffeine On Cognitive Functions 

Caffeine is one of the most widely used supplements in the world. More than 85% of US 

adults consume the stimulant on a regular basis. In most cases, it is consumed in coffee, but is 

also incorporated in many other beverages, foods and supplements.  The effect of caffeine on 

cognitive functions have long been researched and its benefits for mental performance are well 

recognized. 

 

Cognitive functions are mental actions and processes that allow us to execute a given 

task. The term refers to many intellectual abilities, including learning, thinking problem solving, 

attention, memory and perception. Caffeine has been studied for all these processes, and is 

proven to increase alertness, wakefulness and concentration. It works by raising plasma 

concentration and hence inhibiting adenosine receptors in the brain. Adenosine has been shown 

to block the release of multiple neurotransmitters in the central nervous system, including 

dopamine, noradrenaline and glutamate (McLellan,  Caldwell, & Lieberman, 2016). By blocking 

adenosine receptors, caffeine promotes the release and stimulative effects these neurotransmitters 

have on the brain.  

 

The exact benefit of caffeine depends on lifestyle and genetics, which both influence 

adenosine sensitivity. The effect on individual’s cognitive functions also depends on the dosage. 

Evidence shows that consumption of up to 400 mg in healthy adults won’t have any adverse 

effects, while caffeine starts to increase both selective and sustained attention with a 75 mg dose 

(ISIC, 2016). However, the accurate dose correlates with the arousal level before caffeine was 
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consumed and with subject’s consumption habits. The effects on alertness are most substantial in 

those who are sleep deprived.  

 

 Caffeine reduces sleep inertia (reduced cognitive performance that occurs immediately 

after awakening) and when consumed in the morning increases the ability to perform mental 

tasks. It also reduces cognitive failures in individuals working night shifts. It does so in two 

ways. First, it increases reaction time, both on auditory and visual stimulants. Second, and the 

most consistent benefit in studies, is the positive impact of caffeine on vigilance (the ability to 

concentrate on an uninteresting task for a long time). Caffeine increases vigilance in both 

fatigued and rested individuals, and the impact is independent of age, gender and consumption 

habits.  

 

The effect of coffee on short term memory has been suggested but the research studies 

are not coherent and results are affected by subjective factors such as age and whether the given 

task is exciting or monotone. Caffeine effect on long term memory is much more consistent. 

However, the exact cause for longitudinal memory improvement has not yet been established. 

The reduced risk of developing neurodegenerative diseases, anti-epileptic and neuroprotective 

improvements linked with caffeine, and lifestyle have all been associated with this effect. More 

research on caffeine and memory is needed to resolve these questions.  

 

The impact of caffeine on mental conditions such as anxiety, depression and insomnia is 

two-sided. Whether the effect is positive or negative depends on the dosage. Low to moderate 
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dosages have been shown to reduce symptoms of anxiety and increase happiness. Older adults 

and those who don’t usually consume caffeine are more sensitive to mood enhancing effect of 

caffeine. In contrast, higher dosages have an adverse effect on these mental issues. When taken 

in excess, caffeine-induced arousal levels can get too high, and thus increase anxiety and 

nervousness and decrease mental performance. Some have also proposed an argument that coffee 

causes dependence, due to reported withdrawal symptoms. These symptoms are rare and include 

headaches, drowsiness and reduced alertness. They occur within one or two days after caffeine 

consumption has been ceased and can be avoided by gradual decrease of caffeine intake. The 

continuous consumption of caffeine has been attributed to consumer’s habits, expected effects 

and social environment. Caffeine does not fulfill the fundamental criteria which could define it 

as an addictive drug.  

 

Moderate doses of caffeine can increase vigilance, reaction time, and mood. The side 

effects are only noticed in higher doses while doses below 400 mg are safe and beneficial for 

healthy adults. Caffeine is particularly useful in situations where cognitive performance is 

reduced.  
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