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Abstract 

Background: 

Obsessive-compulsive disorder (OCD) is a persistent neuropsychiatric disorder marked 

by unwanted thoughts and repetitive actions, often leading to considerable distress and 

functional impairment. Despite the effectiveness of selective serotonin reuptake inhibitors 

(SSRIs) and cognitive behavioral therapy (CBT) as primary treatment options, many 

individuals find only limited relief from their symptoms. Caffeine, a stimulant primarily 

found in coffee, interacts with multiple neurotransmitter systems that are involved in 

OCD, including serotonin, dopamine, and glutamate. 

Objective: 

This narrative review seeks to examine the theoretical neuropharmacological processes 

through which caffeine might affect OCD symptoms, discussing both its potential 

advantages and drawbacks. 

Methods: 

A thorough literature review was performed to compile insights from neuroscience, 

psychopharmacology, and clinical psychiatry regarding the impact of caffeine on brain 

function and its significance in the context of OCD pathology. 

Results: 

Caffeine exhibits intricate effects on neural circuits associated with mood regulation, 

arousal, and compulsivity that vary depending on dosage. While lower to moderate 

amounts may improve cognitive flexibility and alleviate fatigue, higher doses tend to 

correlate with heightened anxiety and restlessness. Observations from case studies and 

preclinical research suggest a possible bidirectional relationship between caffeine 

consumption and compulsive behaviors, influenced by genetic factors and individual 

differences. However, there are currently no randomized controlled trials (RCTs) 

specifically evaluating caffeine's effects on OCD. 

Conclusion: 

Despite not being an established treatment for OCD, caffeine's impact on relevant 

neurochemical pathways merits additional research. There is a need for controlled 

clinical trials to ascertain whether caffeine could act as a therapeutic supplement or if it  

poses a modifiable risk factor in managing OCD. 
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1. Introduction 

Obsessive-compulsive disorder (OCD) is a long-lasting and incapacitating 

neuropsychiatric disorder marked by intrusive thoughts (obsessions) and the compulsion 

to perform repetitive actions or mental tasks (compulsions) that individuals feel 
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compelled to engage in [1]. The estimated worldwide lifetime prevalence of OCD ranges 

from approximately 2% to 3%, affecting both children and adults across various cultures 

[2,3]. According to the World Health Organization, it ranks among the ten most disabling 

medical conditions globally due to the significant distress and functional limitations it 

imposes on individuals [4]. 

OCD notably disrupts social interactions, academic performance, and work-related 

activities. Individuals suffering from this condition frequently experience difficulties 

with concentration, withdrawal from social situations, and an increased likelihood of 

comorbid issues such as anxiety, depression, and suicidal thoughts [5,6]. Despite the 

existence of evidence-based treatments like selective serotonin reuptake inhibitors (SSRIs) 

and cognitive behavioral therapy (CBT), many patients remain inadequately treated or 

resistant to treatment [7,8]. 

Coffee is a popular beverage that contains caffeine—an agent that stimulates the central 

nervous system primarily by blocking adenosine receptors in the brain [9]. Caffeine 

affects crucial neurotransmitters such as dopamine and serotonin, which are both relevant 

to the neurobiology of OCD [10,11]. While moderate consumption of caffeine can 

enhance alertness and mood in most people, its psychological impacts can differ greatly 

based on individual sensitivity and dosage levels [12]. 

This review poses an important question: Can coffee, through its main active ingredient 

caffeine, potentially influence OCD symptoms by altering neurochemical pathways 

linked to the disorder? Although coffee itself is not considered a treatment option, 

understanding its potential effects on OCD-related neurocircuitry could guide future 

clinical research. 

The aim of this narrative review is to investigate potential mechanistic relationships 

between caffeine and the biological foundations of OCD. By synthesizing insights from 

neuroscience, psychopharmacology, and psychiatry, this review seeks to offer a 

theoretically informed foundation for subsequent hypothesis-driven studies. 

2. Overview of Obsessive-Compulsive Disorder (OCD) 

Obsessive-compulsive disorder (OCD) is characterized by the occurrence of obsessions—

persistent and intrusive thoughts, urges, or images that lead to significant anxiety—and 

compulsions—repetitive actions or mental processes carried out in response to these 

obsessions or adhering to strict rules [13]. These symptoms are often time-consuming and 

can result in considerable distress and disruption in daily activities, frequently affecting 

personal relationships, academic success, and job performance [14].  

2.1 Core Symptoms: Obsessions and Compulsions 

Obsessions typically revolve around themes such as fear of contamination, concerns about 

harm, the need for symmetry, or forbidden thoughts. On the other hand, compulsions may 

manifest as behaviors like excessive handwashing, checking rituals, counting act ions, or 

engaging in mental practices such as silent prayers or repetitive phrases [15]. Individuals 



International Journal of Linguistics Applied Psychology and Technology 
https://ijlapt.strjournals.com/index.php/ijlapt 
vol. 02 issue 06 (2025) 
ISSN: 3048-4529 

 

3 
 

generally acknowledge that their thoughts and behaviors are excessive or irrational but 

feel unable to control them. 

2.2 Neurobiological Basis of OCD 

The underlying mechanisms of OCD involve dysfunction within the cortico-striato-

thalamo-cortical (CSTC) circuitry—a neural pathway that governs habit formation, 

decision-making, and error detection [16]. Dysregulation in several critical 

neurotransmitter systems has been linked to OCD: 

Serotonin (5-HT): Reduced activity in serotonin transmission—especially in the 

orbitofrontal cortex and basal ganglia—has been regarded as a key factor in the 

pathophysiology of OCD. The effectiveness of selective serotonin reuptake inhibitors 

(SSRIs) supports this hypothesis [17]. 

Dopamine: Irregularities in dopaminergic signaling have been noted among some 

individuals with OCD, particularly within the striatum. Dopamine may play a role in 

driving compulsive motor actions and reward-related learning processes [18]. 

Glutamate: Recent studies indicate increased levels of glutamate in the anterior cingulate 

cortex and caudate nucleus. Dysregulation of glutamatergic signaling could lead to 

heightened excitability within CSTC circuits and represents a new area for 

pharmacological intervention [19,20]. 

2.3 Conventional Treatments 

The primary pharmacological treatments for OCD consist of SSRIs that inhibit serotonin 

reuptake. High-dose SSRIs like fluoxetine, sertraline, and fluvoxamine are approved for 

treating OCD and typically require an 8–12 week period to achieve full therapeutic effects 

[21]. Cognitive behavioral therapy (CBT), especially exposure and response prevention 

(ERP), is also recognized as an effective first-line treatment option; it can be utilized 

alone or alongside medication [22]. In cases resistant to standard treatment approaches, 

combining SSRIs with antipsychotics or glutamate-modulating agents such as memantine 

and riluzole has shown potential benefits [23]. 

3. Caffeine and the Brain: Mechanisms of Action 

Caffeine is a commonly ingested psychoactive substance present in coffee, tea, and 

numerous energy-boosting products. Its primary mode of action within the central 

nervous system (CNS) involves non-selectively blocking adenosine receptors, 

particularly the A1 and A2A subtypes [24]. Adenosine typically has an inhibitory 

influence on neural activity, which contributes to feelings of sedation and fatigue. By 

inhibiting these receptors, caffeine enhances neuronal firing and increases 

neurotransmitter release, resulting in greater alertness and a diminished perception of 

effort and fatigue [25]. 

3.1 Adenosine Receptor Antagonism (A1 and A2A) 

A1 receptors are widely found throughout the brain and play a role in inhibiting 

neurotransmitter release, especially within the hippocampus and cerebral cortex. 
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Caffeine’s antagonistic effect at these locations boosts the release of acetylcholine, 

norepinephrine, and serotonin, thereby increasing arousal and attentiveness [26].  

Conversely, A2A receptors are primarily concentrated in the striatum where they coexist 

with dopamine D2 receptors; they play a significant role in mood regulation, motor 

function, and motivation. The antagonism by caffeine at A2A receptors indirectly 

amplifies dopaminergic signaling, particularly in pathways associated with reward 

mechanisms and compulsion [27]. This relationship may have theoretical implications for 

obsessive-compulsive disorder (OCD) pathophysiology due to its connection with altered 

dopaminergic activity within striatal circuits. 

3.2 Modulation of Dopamine and Serotonin 

In addition to its effects on adenosine receptors, caffeine also influences dopamine 

transmission as a secondary effect. Research indicates that caffeine increases the 

availability of dopamine D2/D3 receptors in the striatum, thereby affecting motivation 

levels and goal-directed behaviors [28]. Furthermore, caffeine appears to impact 

serotonin (5-HT) turnover in certain brain regions; however, this effect seems to depend 

on dosage and can vary among individuals [29]. 

3.3 Behavioral and Psychological Effects 

From a psychological perspective, caffeine is linked to improved alertness, enhanced 

mood states, increased concentration levels, and quicker cognitive processing—

especially among those who are sleep-deprived [30]. Nevertheless, excessive or long-

term consumption may correlate with heightened anxiety levels, irritability, insomnia 

issues, and symptoms resembling panic attacks—particularly among sensitive individuals 

or those already diagnosed with anxiety disorders [31]. These contradictory effects 

highlight the intricate relationship between caffeine consumption and mental health while 

suggesting potential relevance to conditions such as OCD; however, clinical validation 

remains lacking. 

4. The Connection Between Coffee and OCD: Theories and Evidence 

While there is no direct clinical proof that caffeine or coffee can effectively treat 

obsessive-compulsive disorder (OCD), various theoretical frameworks and observational 

studies indicate that caffeine might affect OCD symptoms—either beneficially or 

detrimentally—based on dosage, individual neurobiology, and coexisting anxiety 

disorders. 

4.1 Caffeine and Anxiety: Conceptual Links to OCD 

Caffeine has been historically linked to heightened arousal, vigilance, and anxiety, 

especially when consumed in large quantities or by those with increased sensitivity [32]. 

Given that OCD shares neurobiological characteristics with anxiety disorders—

particularly regarding serotonergic imbalances and the overactivity of cortico-striatal 

pathways—it is conceivable that the stimulating properties of caffeine could worsen 

obsessive thoughts, restlessness, or compulsive actions in vulnerable individuals [33]. In 
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fact, some research indicates that caffeine's anxiogenic effects may vary with dosage in 

those predisposed to anxiety or panic disorders, potentially extending to OCD 

presentations [34]. 

Conversely, moderate intake of caffeine has been associated with enhanced mood, 

motivation, and cognitive flexibility—all of which are often compromised in individuals 

with OCD [35]. This points to a biphasic relationship where lower doses might alleviate 

specific cognitive symptoms related to OCD, while higher doses could intensify anxiety -

driven compulsions. 

4.2 Does Caffeine Alleviate or Exacerbate OCD Symptoms? 

Preclinical studies suggest that adenosine A2A receptor antagonists like caffeine may 

have anti-compulsive properties by restoring equilibrium in cortico-striatal glutamate 

signaling [36]. Research on animals has demonstrated that blocking adenosine receptors 

can lead to reductions in stereotypical and compulsive behaviors, indicating a 

neuropharmacological basis for further exploration into caffeine's impact on such 

behaviors [37]. 

Nevertheless, data from human subjects remain limited. A few cross-sectional studies 

indicate that people with OCD might experience increased anxiety and compulsivity after 

consuming caffeine; however, these results are inconsistent and complicated by the 

presence of other psychiatric conditions [38]. 

4.3 Case Studies and Observational Insights 

The case literature presents mixed findings. For instance, a report by Koran et al. details 

an OCD patient whose intrusive thoughts intensified following high caffeine consumption 

but improved upon cessation of intake [39]. On the other hand, some anecdotal evidence 

suggests that caffeine may boost motivation for therapy sessions, reduce fatigue, and aid 

exposure tasks during cognitive-behavioral therapy (CBT) [40]. 

These opposing effects could be influenced by genetic factors. Variations in the 

ADORA2A gene associated with the adenosine A2A receptor have been linked to 

differences in caffeine sensitivity and risk for anxiety [41]. Additionally, variations in 

serotonin transporter genes may also play a role in how individuals react to caffeine, 

providing insight into why responses to it can vary significantly among those with OCD 

symptoms [42]. 

5. Controversies and Limitations 

Although a theoretical link exists between caffeine and obsessive-compulsive disorder 

(OCD), several limitations prevent drawing any definitive conclusions. The literature 

presents inconsistent results, highlighting the intricate pharmacodynamics of caffeine, 

individual differences in response, and a lack of clinical trials specifically focused on 

OCD. 

5.1 Inter-Individual Variability in Caffeine Response 
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As illustrated in Figure 1, both genetic variations (e.g., ADORA2A and serotonin transporter 

genes) and caffeine dosage levels contribute to individual differences in OCD symptom 

modulation.  A major limitation in assessing the impact of caffeine on OCD is the 

considerable inter-individual variability in both pharmacological responses and 

psychological sensitivity. Elements such as age, gender, metabolic rate, hormonal levels, 

psychiatric comorbidities, and particularly genetic variations (e.g., in ADORA2A, 

CYP1A2, and SLC6A4) significantly affect how people metabolize caffeine and 

experience its central nervous system effects [43,44]. This variability complicates efforts 

to generalize findings or recommend standardized caffeine interventions for OCD. 

 

Figure 1    Conceptual model of caffeine's impact on OCD symptoms through individual  

sensitivity factors.This diagram presents a theoretical framework in which caffeine  

consumption influences OCD symptoms based on genetic predispositions (e.g., ADORA2A  

dependent responses. Moderate caffeine intake-and serotonin transporter genes) and dosage  

may enhance mood and cognition, while higher doses are associated with increased anxiety  

and compulsivity.  

5.2 Dose and Duration-Dependent Effects 

The connection between caffeine and mental health outcomes—such as anxiety and 

compulsive behaviors—appears to be dependent on dosage. Moderate intake (for instance, 

100–200 mg/day) has been linked to improved mood and cognitive function; however, 

higher doses (exceeding 400 mg/day) can lead to anxiety, restlessness, increased heart 

rate, and potentially exacerbated psychiatric symptoms in susceptible individuals [45]. 

Additionally, the duration of consumption influences these effects: short-term use may 

produce different neurochemical changes than prolonged use, which can result in receptor 

adaptation and tolerance [46]. 
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5.3 Risk of Dependence and Symptom Exacerbation 

As a psychoactive stimulant, caffeine can cause physical dependence with excessive or 

regular use. Withdrawal symptoms—including rebound fatigue, irritability, and 

heightened obsessive thoughts—have been noted during periods without caffeine 

consumption; these symptoms may resemble or intensify those associated with OCD, 

especially among individuals predisposed to compulsive behaviors [47]. This creates a 

clinical challenge regarding whether caffeine contributes to a cycle of compulsive 

behavior that reinforces symptoms. 

5.4 Lack of Targeted Clinical Trials 

The most significant limitation is likely the absence of randomized controlled trials 

(RCTs) or extensive observational studies that directly evaluate the impact of caffeine or 

coffee on OCD symptoms. Much of the existing research is indirect—often stemming 

from studies related to anxiety or general psychiatry—or consists mainly of isolated case 

reports along with preclinical data. Without meticulously designed studies to establish 

causal relationships, any conclusions drawn remain speculative [48].  

6. Future Directions 

In light of the current scarcity of clinical evidence, future investigations into the potential 

link between caffeine and obsessive-compulsive disorder (OCD) should focus on well-

structured randomized controlled trials (RCTs). These studies would yield the most 

reliable evidence to ascertain whether caffeine has a therapeutic, neutral, or negative 

impact on OCD symptoms. 

A particularly promising avenue for research is examining the dose-response relationship 

between caffeine intake and symptom severity in individuals diagnosed with OCD. Such 

research could categorize participants based on their caffeine consumption levels (e.g., 

low, moderate, high) and monitor changes in obsessive thoughts, compulsive actions, and 

anxiety over time. This approach would aid in determining whether there is a specific 

threshold at which caffeine becomes harmful or if lower doses might alleviate symptoms 

in certain subgroups. 

To enhance the reliability and reproducibility of results, future research should utilize 

standardized and objective assessment tools like the Yale-Brown Obsessive-Compulsive 

Scale (Y-BOCS). This recognized clinical tool facilitates quantitative monitoring of 

symptom progression and treatment effectiveness across different time intervals. 

Additionally, incorporating neuroimaging techniques, genetic analysis, and psychometric 

evaluations may reveal biomarkers that account for individual differences in responses to 

caffeine among those with OCD. 

Moreover, future studies ought to consider confounding factors such as co-existing 

anxiety or depression disorders, medication usage (e.g., SSRIs or antipsychotics), sleep 

habits, and general caffeine tolerance—elements that could significantly affect outcomes. 
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By addressing these important gaps in knowledge, forthcoming research could elucidate 

whether caffeine has any clinical significance—or poses risks—in treating OCD while 

contributing to a more comprehensive understanding of its neuropsychiatric implications. 

7. Conclusion 

This narrative review examined the theoretical link between caffeine, particularly through 

coffee intake, and obsessive-compulsive disorder (OCD). Although caffeine influences 

neurochemical pathways associated with OCD, such as serotonin, dopamine, and 

glutamate, the existing evidence does not sufficiently endorse its application as a 

treatment option. 

The relationship is intricate and varies significantly among individuals. In some instances, 

low to moderate consumption of caffeine may improve mood, motivation, and cognitive 

function; however, at higher doses, it could exacerbate anxiety and compulsive behaviors. 

The absence of direct clinical trials further restricts the ability to establish clear 

conclusions. 

Currently, caffeine should not be regarded as a therapeutic approach for OCD. 

Nonetheless, its capacity to influence pertinent neurobiological circuits indicates that it 

might have an indirect role deserving further exploration. Future studies employing 

controlled designs and standardized tools for symptom assessment are crucial to ascertain 

whether caffeine serves as a risk factor, a harmless stimulant, or a beneficial adjunct in 

certain populations affected by OCD. 
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