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Abstract 
Caffeine is the most universally consumed psychoactive substance which stimulates the nervous system and is found in coffee, tea, energy drinks and other dietary supplements. Its neurobiological actions involve adenosine receptor antagonism, neurotransmitter modulation, and alterations in intracellular signalling pathways, all of which contribute to its psychostimulant effects. This review aims to synthesize current research exploring the beneficial and adverse impacts of caffeine on mental health. Existing literature indicates that moderate caffeine intake may elevate mood, enhance alertness, reduce fatigue, and improve certain aspects of cognitive function. Conversely, excessive or poorly regulated caffeine consumption has been associated with anxiety, sleep disturbances, dependence, and withdrawal-related symptoms. This review highlights the potential protective impact of moderate caffeine intake, particularly in relation to neurodegenerative illnesses, outlines the neurobiological mechanisms underlying these effects, and addresses the effects of different caffeine delivery modalities on mental health across age and sex, recognizing that individual characteristics may influence mental health outcomes.  In order to give a thorough grasp of the various psychological effects of caffeine and to support evidence based suggestions for responsible and safe usage, it also incorporates case studies and actual consumption patterns.
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Introduction
Caffeine (1,3,7-trimethylxanthine) is a natural stimulant consumed by approximately 80% of the global population daily.1 It is now a staple of contemporary diets and is mostly found in coffee, tea, chocolate, energy beverages and in drugs also. A detailed information of caffeine content present in different type of beverages is given in Table 1. with serving size. People find it simple to modify their behaviour with the dosages because of its cost, broad social acceptance, and greater rewards than other medicines. Coffee consumption is an integral part of many people's everyday lives, and its relevance is highlighted by the fact that many locals incorporate coffee into their social events and daily routines. Caffeine's stimulatory actions, which specifically irritate the brain's adenosine receptors, provide focus and alertness, but its impacts on mental health are intricate and multidimensional. Caffeine is regarded as harmless when consumed in moderation and offers additional health advantages. Overconsumption can have negative effects like anxiety and insomnia, whereas moderate consumption is linked to better mood and cognitive performance.2 Researchers and medical professionals have always been interested in the relationship between caffeine consumption and mental health. The global coffee market, which was estimated at $107.9 billion in 2021, emphasizes how prevalent caffeine consumption is and how important it is to public health.3 Adults and teens are consuming high caffeine to get relief from stress of admission test and sleep routines but little is known about the dangers of overdosing.4 In the period of 2020-21 it was estimated that 166.63 million 60 kilograms of coffee bags were used worldwide.5  In addition to examining consumption patterns, identifying research gaps, and providing evidence-based recommendations for safe intake, this review attempts to present a balanced perspective of the benefits and drawbacks of caffeine for mental health. Honoré De Balzac was a well-known consumer in the 19th century. It is insufficient to say that he loved the coffee. He became totally reliant on it and during that period he wrote“ The Human Comedy”, he went on to drink up to 50 cups a day.6 In 1830, he published an article in a French magazine called “Pleasures and pains of coffee”, which recounted: "coffee slips into the stomach and you immediately feel a general commotion”.6  This article explores the dual impacts of caffeine on mental health, highlighting both its beneficial benefits on mood and cognition as well as its possible negative effects, such as withdrawal symptoms, anxiety, insomnia, and dependence. The objective is to deliver a thorough analysis of these impacts and provide suggestions based on evidence to promote balanced and safe usage. The issue is especially crucial for researchers, doctors, and public health specialists because of the extensive usage of caffeine throughout the world and its complicated psychological effects. This study addresses important research gaps that need more scientific exploration by summarizing current findings. These gaps include dose-response patterns, individual variability, and long-term neurological effects. The findings underline the significance of the subject and encourage the development of more knowledgeable caffeine related mental health guidelines.


Table1. Different type of beverage with their serving size and caffeine content
	Food /Beverage
	Serving Size
	Caffeine(mg)

	Coffee (instant)7,8
	250 ml
	76-106

	Coffee(brewed) 7,8
	250 ml
	80-120

	Tea 9
	250ml
	43-60

	Green tea 9
	250ml
	25-45

	Cola 10
	355ml
	30

	Red Bull 10,11
	250ml
	80

	Chocolate(dark) 12
	1 bar
	5-12

	Chocolate (white) 12
	1 bar 
	8-12




Caffeine and Its Mechanism of Action
The gastrointestinal tract absorbs around 99 percent of caffeine into the bloodstream tract, where it activates the cardiovascular and central nervous system along with other physiological effects.13 Caffeine is usually ingested and is soluble in lipids and water, easily breaches the blood–brain barrier, and can be found in all body fluids, including cerebrospinal fluid and saliva.14 Caffeine exerts psychostimulant effects mainly via three mechanisms on CNS presented in figure 1.The main pathway how caffeine works is by opposing the brain's adenosine receptors. One neuromodulator that encourages relaxation and sleep is adenosine. Caffeine enhances brain activity and the release of neurotransmitters like dopamine and norepinephrine by inhibiting adenosine receptors, which elevates mood and alertness.1 Caffeine binds to adenosine receptors, which in turn block the binding of adenosine to its receptor. The release of neurotransmitters such norepinephrine, dopamine, acetylcholine, serotonin, glutamate, and gamma-aminobutyric acid (GABA) is indirectly impacted by the blockade of adenosine receptors.1 An influx in these neurotransmitters alters mood, memory, alertness, and cognitive function. 
Caffeine, influences calcium mobilization in the peripheral and central nervous systems. It facilitates calcium movement through the plasma membrane and sarcoplasmic reticulum, aiding neurotransmitter release via synaptic transmission. At low caffeine concentrations, calcium uptake and release increase, while higher concentrations inhibit calcium uptake by the endoplasmic reticulum.15,16   Unlike caffeine’s primary adenosine antagonism, this mechanism requires higher caffeine levels to be significant. Three intracellular calcium pools exist, with pools two and three being sensitive to caffeine at low doses. However, this mechanism is considered less prominent than caffeine’s adenosine-blocking effects.
Methylxanthine's capacity to inhibit phosphodiesterases is the third way that caffeine works. Methylxanthine inhibits the enzymatic breakdown of Cyclic Adenosine Monophosphate (cAMP) via blocking the cyclic nucleotide phosphodiesterase, methylxanthine does this via stimulating the buildup of cAMP. Subsequently, the buildup of cAMP triggers the release of adrenaline, dopamine, and norepinephrine. These neurotransmitters change mood, memory, attentiveness, and cognitive function when they are released in excess.17
Caffeine also affects serotonin pathways, which may have an impact on mood regulation.18 Excessive amounts of coffee raise cortisol levels and contribute to stress by stimulating the hypothalamic-pituitary-adrenal (HPA) axis. In moderation, coffee can improve mood and lessen depressive symptoms by enhancing serotonin receptor sensitivity and availability. On the other hand, excessive or prolonged use may lower serotonin levels, which may exacerbate anxiety and mood problems. 1]
Coffee also stimulates the hypothalamic-pituitary-adrenal (HPA) axis, which regulates the body's stress response.19 When coffee is consumed, the brain releases corticotropin-releasing hormone (CRH), which triggers the pituitary gland to release adrenocorticotropic hormone (ACTH). The adrenal glands then react to a signal from ACTH by releasing cortisol, the primary stress hormone. While elevated cortisol levels promote energy and alertness, long-term overactivation of the HPA axis brought on by excessive coffee consumption can result in increased stress, anxiety, and mental health problems.
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Fig 1. Flow chart showing different pathways of mechanism of action of caffeine on brain





                                                                     
                                                             
                                                                                                                                                   Positive Effects of Caffeine on Mental Health
Cognitive Enhancement
It is commonly known that caffeine enhances cognitive abilities such as memory, focus, and response times. Caffeine increases wakefulness and alertness, which can affect both perceived and objective cognitive function.20,21 Additionally, acute caffeine can enhance memory function.22 It is often known that caffeine improves cognitive function, especially when it comes to tasks that call for prolonged focus, alertness, and memory retention. An ideal dosage of caffeine would probably result in the greatest desired mood if people were using it to enhance their mood. This would include greater vigour, less exhaustion, and more mental energy. Moderate caffeine use has been shown in studies to improve learning ability and slow cognitive decline, especially in older persons.18 Caffeine continuously enhanced cognitive function, especially in tasks demanding sustained attention, according to a meta-analysis of 41 studies.23 Studies have investigated at how coffee affects cognitive functions in both humans and animals. Long-term caffeine use is substantially associated with a lower prevalence of neurological disorders, including Alzheimer's disease, according to epidemiological studies.24 A moderate amount of caffeine (50–300 mg) has been found to improve working memory, sustained attention, and reaction times.17,25 Caffeine use only decreased cognitive deterioration in women, according to a study involving 1,800 men and 4,200 women.22
Cognitive losses brought on by sleep deprivation are substantially mitigated by caffeine. Students who took 200–400 mg of caffeine prior to exams reported better focus and memory recall than those who did not, according to a study done among UK university students.17 This demonstrates how caffeine may improve cognitive function in educational environments. According to scientific consensus, caffeine improves basic cognitive functions like attention, vigilance, and reaction time at doses between 32 and 300 mg (or approximately 0.5 and 4 mg kg−1 for a 75 kg individual).26,27,28
According to Rohers et al 200 mg of caffeine considerably improved alertness and performance during extended wakefulness 29. However moderate doses (around 32–300 mg or 0.5–4.0 mg kg−1) enhance alertness, learning, and mood under a range of conditions, higher doses (over 400 mg or ∼5.5 mg kg−1) are more likely to trigger anxiety and may impair performance in non-sleep deprived non-caffeine users.21 Caffeine may be particularly beneficial when conditions that decrease performance are present.
Mood Regulation
Evidence suggests that habitual caffeine users have a lower risk of depression due to its mood-boosting effects. According to Nehlig et al, caffeine increases the creation of dopamine, which enhances emotional health.2 Adenosine receptors are blocked by caffeine, which lessens fatigue and increases alertness and wakefulness. Dopamine, norepinephrine, and serotonin are neurotransmitters associated with motivation, emotional health, and mood enhancement that are indirectly increased by this mechanism.14,30
According to a ten-year longitudinal study by Lucas et al women who usually take two to three cups of coffee a day were 15% less likely to have depression than those who take less than one cup weekly.31 The study involved 50,739 women. They demonstrated that those who consumed more than two cups of caffeinated coffee daily had a 24% lower risk of developing depression compared to those who did not. Those who consumed moderate doses of caffeine everyday over a five-year period had lower depression scores than those who did not use caffeine, according to a longitudinal study with 1,000 participants.31 Caffeine also stimulates the production of brain-derived neurotrophic factor (BDNF), a protein involved in neuroplasticity and emotional resilience, further contributing to its mood-enhancing effects.32 A meta-analysis found an inverse relationship between coffee consumption and depression risk, suggesting that caffeine’s neuroprotective effects may help mitigate mood disorders.30 Furthermore, caffeine consumption has been linked to lower levels of perceived stress in working professionals. In a study conducted by Richards et al., employees who consumed moderate amounts of caffeine (200-300 mg per day) reported improved emotional resilience and reduced work-related stress compared to those with lower caffeine intake.33 The findings suggest that caffeine's ability to enhance alertness and reduce fatigue may indirectly improve emotional regulation in stressful environments. Caffeine improves mood and promotes feelings of wellbeing by raising dopamine, norepinephrine, and serotonin levels. The potential preventive effects of caffeine against mood disorders are highlighted by this extensive investigation.

Protection Against Neurological Disorders
Caffeine use over time has been associated with a decreased risk of neurodegenerative illnesses like Parkinson's and Alzheimer's. According to research, caffeine's antioxidant qualities and capacity to inhibit neurotoxic adenosine receptors are the sources of its neuroprotective effects.34 Parkinson’s disease (PD) is another neurodegenerative disorder characterized by the progressive loss of dopaminergic neurons in the substantia nigra, leading to motor impairments such as tremors, rigidity, and bradykinesia. Multiple studies have reported an inverse association between caffeine consumption and Parkinson’s disease risk. Multiple studies have reported an inverse association between caffeine consumption and Parkinson’s disease risk. According to case-control research in Neurology, people who drank three to five cups of coffee a day were far less likely to develop Parkinson's disease than those who didn't.35 Alzheimer’s disease (AD) is a progressive neurodegenerative disorder characterized by cognitive impairment and memory loss. Several epidemiological studies have indicated that caffeine consumption may delay the onset of AD and slow cognitive decline. A longitudinal study by Eskelinen et al. found that moderate coffee consumption (3-5 cups per day) in midlife was associated with a 65% reduced risk of developing late-life dementia and AD.36The study suggests that caffeine’s role in reducing amyloid plaque accumulation and neuroinflammation may contribute to its protective effects. Ross et al. found that men who consumed higher levels of caffeine had a significantly lower risk of developing PD compared to non-consumers.37 The protective effects of caffeine in PD are primarily linked to its ability to block A2A adenosine receptors, which regulate dopamine signalling. Moreover, research by Postuma et al. highlighted that caffeine not only lowers the risk of developing PD but also improves motor symptoms in individuals already diagnosed with the disease.38 Their clinical trial showed that caffeine intake was associated with improved motor performance and reduced disease progression, making it a potential therapeutic agent for PD management.
In addition, caffeine has been shown to enhance synaptic plasticity and protect against oxidative stress, which are critical factors in maintaining cognitive function. Cao et al. states that caffeine administration in animal models reduced brain levels of β-amyloid, a toxic protein that forms plaques in Alzheimer's disease.39 The study suggested that caffeine may enhance the brain’s ability to clear β-amyloid proteins, thereby reducing neuronal damage and improving memory function. 
Caffeine may benefit individuals with Huntington’s disease by its antagonistic action on adenosine A2A receptors. A2A receptor overactivation has been linked to HD pathogenesis because it worsens neurodegeneration and encourages neuroinflammation. Caffeine provides neuroprotection by inhibiting these receptors, which lessens the excitotoxicity brought on by excessive glutamate release.40 Chronic caffeine administration improved motor performance and decreased brain atrophy in mice models of HD.41 Regular caffeine consumption may lower the risk of neurodegenerative illnesses, including HD, according to a population-based study.42  Table 2 provides a comprehensive overview of the impact of caffeine on major neurodegenerative disorders, outlining the underlying mechanisms through which caffeine exerts its effects, as well as the observed physiological and neurological outcomes supported by current research."

Table 2. Impact of Caffeine on Various Neurodegenerative Disorders: Mechanisms of Action and Reported Effects
	Neurogenerative Disorder
	Mechanism Of Action
	Effects Of Caffeine
	References

	Alzheimer's Disease
	Adenosine A2A receptor antagonism
	Retard cognitive decline, increase memory performance
	Eskelinen & Kivipelto (2009)24

	Parkinson Disease
	Adenosine Receptor inhibition
	Increase motor function, decrease dopaminergic neuron loss
	Ross et al. (2000)37

	Huntington’s Disease
	Modulation of glutamate toxicity and neuroinflammation
	Possible neuroprotective effects
	Popoli et al. (2017)41




Negative Effects of Caffeine on Mental Health
Anxiety and Stress
Excessive caffeine use (about 1–1.5 g/day) can cause caffeinism, a form of caffeine intoxication that manifests as restlessness, anxiety, irritability, muscle tremors, gastrointestinal disturbances, sleeplessness, and mental difficulties.43 Several studies report that caffeine consumption (≥ 400 mg/day) is associated with increased anxiety in otherwise healthy individuals.44 Excessive dosages may cause symptoms like restlessness, a fast heartbeat, and panic episodes by overstimulating the central nervous system.45 The stimulant qualities of caffeine can cause or worsen anxiety, especially in sensitive people or at greater dosages. Higher dosages of caffeine, usually more than 300 mg, have historically been thought to cause anxiety. Teenagers who drank over 300 mg of caffeine per day reported higher levels of stress and anxiety than their counterparts who drank less, according to a study done among 1,200 high school students in Canada.46  Men experienced a higher level of anxiety than women at the same caffeine dosages, according to Paz-Graniel et al. who found similar results in 39 men and 60 women between the ages of 18 and 31.47 Adenosine receptor gene polymorphisms are one example of a genetic predisposition that can increase vulnerability to caffeine-induced anxiety. It was found that caffeine consumption is positively correlated with self-reported anxiety levels, particularly in individuals who consume energy drinks or multiple cups of coffee daily.48 A study conducted by Rao et al. demonstrated that caffeine intake significantly increased cortisol levels in both habitual and occasional caffeine consumers.49 Interestingly, habitual consumers showed a blunted cortisol response compared to occasional users, suggesting that chronic caffeine exposure leads to tolerance in the HPA axis's reactivity. However, even in these individuals, high caffeine intake continued to contribute to elevated baseline stress levels. Not all individuals experience caffeine-induced anxiety at the same levels, as genetic variations play a role in determining caffeine sensitivity. Polymorphisms in the CytochromeP1A29 (CYP1A2) gene, which encodes the enzyme responsible for caffeine metabolism, influence how quickly caffeine is broken down in the body.50 Individuals with the slow-metabolizing variant (CYP1A2 C allele carriers) experience prolonged caffeine effects, increasing their susceptibility to anxiety symptoms. Additionally, polymorphisms in the ADORA2A gene, which encodes adenosine A2A receptors, have been linked to heightened anxiety responses to caffeine intake.51
Sleep disturbances
The stimulatory effects of caffeine can disrupt sleep, resulting in fragmented sleep and insomnia. Long-term effects of chronic sleep disruption on mental health include elevated risk for depression and cognitive decline.19 Caffeine consumption within six hours of bedtime was associated with significant decreases in overall sleep time, according to data from a U.S. survey.52 Chronic sleep deprivation caused by excessive caffeine consumption can lead to increased stress reactivity, creating a vicious cycle where caffeine is used to counteract fatigue while simultaneously worsening anxiety symptoms. At higher doses caffeine can cause symptoms of caffeinism, which might mirror the clinical picture known as mixed mood state, especially in sensitive individuals.53 These symptoms include nervousness, anxiety, restlessness, insomnia, dysphoria, psychomotor agitation, excitement and a rambling flow of thoughts and speech.54 Caffeine consumption during six hours of bedtime was shown by Drake et al. to reduce total sleep quality by delaying sleep onset by an average of forty minutes.55 A cycle of poor sleep and increased need on stimulants may be sustained by a prolonged reliance on coffee to combat fatigue.14 Poor sleep quality, in turn, exacerbates anxiety symptoms by impairing emotional regulation and increasing susceptibility to stress.56
Addiction and Withdrawal
Caffeine use on a regular basis can cause physical dependence. Headaches, irritability, and exhaustion are examples of withdrawal symptoms that can have a detrimental effect on everyday functioning and mental health.45  Individuals who consume high amounts of caffeine may experience strong cravings and difficulty reducing intake despite awareness of its negative effects.57 Headache, exhaustion or drowsiness, anxiety, and depression are some of the symptoms of caffeine withdrawal that may last for a week after stopping consumption.45 A loop of wanting and consumption is produced by the recurrent activation of dopamine pathways, especially in those who use caffeine to combat weariness or boost productivity.45 A prolonged cycle of overconsumption and withdrawal brought on by caffeine addiction can have adverse effect on one's quality of life and mental health. A vicious cycle of poor health outcomes is created when chronic reliance aggravates pre-existing anxiety and sleep difficulties.2 Variations in the CYP1A2 gene influence caffeine metabolism speed, affecting tolerance and withdrawal intensity.50 Younger individuals and females may experience different withdrawal symptom severity due to hormonal and metabolic differences 58. People with anxiety disorders or a history of substance dependence may be more prone to caffeine addiction.2 Research by Ogeil and Phillips found that caffeine dependence is associated with behavioural reinforcement, where individuals consume caffeine not only for its stimulating effects but also to prevent withdrawal symptoms.59 Psychological dependence on caffeine is further reinforced by habitual consumption, social norms, and accessibility.
Patterns of Caffeine Consumption 
Caffeine consumption varies greatly by demographic and geographic location worldwide. In the West, coffee is still the dominant source, while in Asia, tea is the most popular. Teenagers and young adults are becoming more and more interested in energy drinks and supplements (FDA, 2012). The principal sources of caffeine are tea and soft drinks for children and young people while for those above 25 years old coffee and tea are main sources.60,61 With an average annual intake of 12 kilograms per person Finland has the highest per capita consumption according to a global survey by the International Coffee Organization. Norway and Iceland came in second and third, respectively. (ICO, 2021).  In contrast to regular usage of lesser amounts over a longer period of time, the effects of caffeine have primarily been researched utilizing a single big dose. However, following a single 200 mg dose, Brice and Smith found four doses of 65 mg administrated at hourly intervals similarly resulted in improved mood and performance.62 Table 3. represents the effects of caffeine observed in different population group with the factors affecting the sensitivity.
Table 3. Population group with factors affecting sensitivity and effects observed due to caffeine.
	Population Group
	Factors affecting sensitivity
	Effects observed
	References

	Infants &Children
	Slower caffeine metabolism
	Increased hyperactivity, sleep disturbances, restlessness
	Bodur et al. (2017) 58 

	Adolescents
	High caffeine consumption from energy drinks
	Anxiety, sleep issues (insomnia), potential for dependence
	  Wikoff et al. 68

	Adults
	Persistent caffeine intake
	ranges from uneasiness to moderate stimulation, medium intake increase alertness

	Nehlig (2016) 2

	Elderly
	Slow metabolism, reduced clearence rate
	Extended stimulant effects, increased risk of sleep disturbance
	Grosso et al. (2017) 31 

	Pregnant women
	Reduced caffeine metabolism due to changes in hormones
	Higher retention of caffeine, possible harm to embryonic development
	Qian et al. (2020) 68,69

	Caffeine naive Individuals
	Low tolerance due to less exposure to caffeine
	Increased jitteriness, heart rate and more stimulant effects
	Cappelletti et al. (2015) 6

	Habitual caffeine consumers
	Tolerance development, adaptive neurochemical changes
	decreased stimulant impact and possible withdrawal symptoms after quitting

	Cornelis et al. (2006) 50


Recommended Caffeine Intake
Caffeine has 100% bioavailability and attains peak plasma content 15–120 minutes post-ingestion and circulated throughout the body, which may explain the deleterious effects described a few hours after the consumption of energy drinks. Because caffeine has linear pharmacokinetics, blood plasma caffeine concentrations rise proportionately with increasing caffeine ingestion.63 The point at which caffeine becomes toxic for healthy adults aged 19 and above is estimated to be around 400 mg per day; for adolescents aged 12 to 18, it's around 100 mg per day; and for healthy children under 12 years, it is approximately 2mg/kg/day. 14,64,65 Same amount of caffeine can have different effect on people with different age groups and gender for example a popular energy drink of standard size gives 77mg of caffeine (or 1.1 mg/kg/day) for a 70-kg male and double of that in case of 35 kg pre-teen that is 2.2 mg/kg/day.66 The maximum recommended caffeine consumption in Australia is 160 mg per day.68Recommended thresholds however varies with different food safety authorities of different countries. The FDA and other health experts advise individuals to consume less than 400 milligrams of caffeine per day, or around four coffee cups and are not linked with any negative impacts on cardiac health, bone status, cancer risk or male fertility.60 Lower limits are recommended for vulnerable groups, including adolescents, pregnant women, and people with anxiety disorders. According to recommendations from the European Commission's Scientific Committee of Food Safety Authority and Health Canada, women should consume no more than 300 mg of caffeine daily.66,67 Genetics, metabolism, and habitual use are some of the variables that affect an individual's tolerance.2 Limit consumption to 200–400 mg per day in order to minimize dangers and optimize benefits.
 Future research 
 Future research examining possible associations between caffeine and its impact on mental health should take into account the influence of variables including age, gender, occupation, mental health, socioeconomic position, and other lifestyle factors that may influence underlying mood states and frequent caffeine consumption. Future research should examine the absorption, metabolism, excretion in other form of nonnatural caffeine. An informed approach to caffeine intake can help maximize its cognitive benefits while minimizing health risks, promoting overall well-being. Since the world's population is becoming more and more dependent on caffeine-containing beverages, it is important to raise awareness of both the beneficial effects and drawbacks of caffeine and develop better system of documenting it. More research should be conducted to identify the harmful effect of caffeine on risk population such as small children and pregnant women whereas further investigation on potential health benefits of caffeine in detail. Alternative caffeine-free beverages, such as herbal teas and grain-based coffee substitutes, can be healthier options for people who are sensitive to caffeine or experiencing adverse effects. Food and health regulatory bodies are beginning to acknowledge that excessive caffeine use can be detrimental so further investigation is required to manage these emerging concerns and offer factual addressing for it.
Conclusion
The effects of caffeine on mental health can be both beneficial and harmful, and the results vary greatly depending on the individual and amount. The extensive consumption of caffeine is also due to its psychological effects, which include boosting energy and enhancing cognitive abilities. These effects are caused by the chemical activation of several neural pathways by caffeine, which changes the release of neurotransmitters. Moderate usage improves mood and cognitive function, while excessive consumption can cause addiction, anxiety, and sleep problems. Moderation should be emphasized in public health measures, and suggestions should be customized for certain populations. While filling up current research gaps will allow for a fuller knowledge of caffeine's association with mental health and improve evidence-based guidelines for its safe use, case studies and real-world data emphasize the complexity of caffeine's influence. 
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