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Abstract 

Addiction has traditionally been considered a breakdown in control or willpower, but new research 

shows that its roots are much more embedded in the brain's chemistry. The role of dopamine as a key 

neurotransmitter is explained in this paper. By analyzing new studies on dopamine's role in motivation 

and reinforcement, the paper explains how a normal reward process can develop into a compulsive habit. 

To connect these biochemical findings with everyday notions, a small survey of high school students 

was conducted to determine the extent of their knowledge about dopamine's connection with addiction. 

The results suggested that while most students (over 60%) were aware of dopamine and its link to 

reward, many viewed addiction as a mix of biological, psychological, and social causes rather than a 

purely neurochemical one. Social media and smartphone use were identified as the most common and 

concerning forms of addiction, with more than 90% recognizing their addictive potential. Despite this 

awareness, nearly half of the respondents admitted to struggling with reducing such behaviors, and only 

a small portion had successfully changed their habits after learning about their effects. The need for 

better awareness education with regards to dopamine and addictive behaviour is highlighted. 

Understanding the dopamine system not only helps explain why people develop addictions but also 

offers insights on how prevention and treatment can become more efficient and advanced in the future. 
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1. Introduction 

Addiction is a complex neurobiological condition that arises from changes in the brain’s reward and 

motivation pathways. Central to this process is dopamine, a neurotransmitter that monitors pleasure, 

reinforcement, and goal directed behaviour. The release of dopamine in response to rewarding stimuli, 

such as food, social interaction, or drug use, creates a desire to repeat those actions. Excessive use or 

exploitation of this system can, however, lead to significant biochemical changes. Exposure to addictive 

substances or behaviours decreases receptor sensitivity, resulting in high tolerance and dependence. 

Over time, the brain becomes conditioned to seek dopamine release even in the absence of real reward, 

which contributes to its compulsive use. Looking at addiction through a biochemical perspective helps 

us understand how changes in brain chemistry can shape behavior. It also challenges the idea that 

addiction is simply a matter of weak will or moral failure. By studying how dopamine pathways 

influence motivation and reward, scientists can better explain why addictive behaviors develop and 
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persist. This understanding not only deepens our insight into human behavior but also contributes to the 

search for more effective ways to prevent, treat, and manage addiction. 

 

2. Discussion 

2.1 The Dopamine Reward Pathway 

The brain’s reward system is a network of regions and pathways that drives how we feel pleasure, form 

habits, and motivate behavior. The dopamine reward pathway is a system in the brain that helps us learn 

what feels good and motivates us to do it again. When an enjoyable activity is performed, such as eating 

a favorite food, listening to music, or getting a good grade, the brain releases a chemical called 

dopamine. This dopamine is released into synapses, where it transmits signals between nerve cells in 

areas of the brain such as the Ventral Tegmental Area (VTA), the nucleus accumbens, and the prefrontal 

cortex. Together, these regions form the brain’s ‘reward circuit’. The release of dopamine makes us feel 

pleasure and satisfaction, and our brain remembers that action as something worth repeating. Over time, 

this process helps us build habits and make decisions. However, some substances or behaviors, like 

drugs, alcohol, or even social media, can release unusually high amounts of dopamine. This 

overstimulates the reward system, making the brain crave that feeling again and again. Eventually, 

natural rewards like food or socializing may no longer feel as satisfying because the brain becomes less 

sensitive to dopamine. This is how the reward pathway, which normally helps us learn and stay 

motivated, can turn into the foundation for addiction when it is overstimulated too often. 

2.2  Biochemistry of Dopamine 

Dopamine (DA) is a monoamine hormone and neurotransmitter. It is essential for transferring signals in 

the Central Nervous System (CNS) and peripheral Nervous System (PNS). In simple terms, it acts as a 

messenger that helps nerve cells communicate, especially in parts of the brain linked to emotion, reward, 

and movement. DA is synthesized in a series of biochemical steps that begin with the amino acid 

tyrosine. Firstly, tyrosine is converted into L-DOPA by the enzyme tyrosine hydroxylase. This is 

considered the rate-limiting step of DA production. L-DOPA is then converted into dopamine by 

aromatic L-amino acid decarboxylase (AADC). 

After being released into the synaptic cleft, dopamine binds to specific receptors (D₁ through D₅), which 

trigger various cellular responses depending on the receptor type and brain region. After completing its 

role, dopamine is taken back into the presynaptic neuron through the dopamine transporter (DAT). This 

process is known as reuptake. The remaining DA in the synapse is broken down by two main enzymes: 

monoamine oxidase (MAO) and catechol-O-methyltransferase (COMT). This regulation is crucial 

because too much or too little DA can cause serious neurological and behavioral effects. 

In reward-related regions like the nucleus accumbens and prefrontal cortex, DA levels fluctuate in 

response to stimuli like food, social interaction, or addictive substances. Over time, repeated stimulation 

can reduce the sensitivity of DA receptors, leading to tolerance, compulsive behavior, and ultimately, 

addiction. Understanding these molecular steps helps explain why addiction is not just psychological, 

but a complex neurochemical process involving continuous feedback between human behaviour and 

chemistry of the brain. 

2.3 Dopamine and Addiction Mechanisms 

Dopamine (DA) plays a major role in how addiction develops and affects the brain. Normally, dopamine 

helps control feelings of pleasure, motivation, and reward. When someone uses an addictive substance 

or engages in a stimulating activity, such as taking drugs, drinking alcohol, or excessive gaming, the 
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brain releases a surge of dopamine in the reward pathway. This creates a strong feeling of pleasure that 

the brain quickly learns to associate with that behavior. Over time, repeated exposure causes the brain to 

adapt by reducing the number or sensitivity of DA receptors. As a result, the same activity produces less 

pleasure, leading the person to seek more of it to feel the same effect, a process known as tolerance. 

When the activity or substance is removed, DA levels decrease sharply, leading to withdrawal symptoms 

such as anxiety, irritability, or low mood. These uncomfortable feelings drive the person to repeat the 

behavior, creating a continuous cycle of craving and reward. In this way, addiction hijacks the brain’s 

natural reward system, turning something meant to motivate survival and learning into a source of 

dependence and loss of control. 

2.4 Behavioral Addictions and Dopamine 

Most people associate addiction with substances like drugs, alcohol and cigarettes. But not all addictions 

involve substances. Activities like gaming, scrolling through social media, compulsive eating or even 

checking your phone repeatedly can become just as habit-forming. These are known as behavioral 

addictions, and dopamine plays a central role in their development. 

When a person engages in an enjoyable activity, dopamine is released in brain regions such as the 

nucleus accumbens and prefrontal cortex. This release produces a rewarding feeling, encouraging the 

behavior to be repeated. Gradually, the brain starts to associate these actions with pleasure, forming a 

reinforcement loop. 

However, excessive stimulation of this system can lead to significant changes in brain function. When 

dopamine is released too frequently, the brain compensates by reducing the sensitivity or number of 

dopamine receptors, a process known as downregulation. As a result, individuals may require more 

frequent or intense engagement to achieve the same level of satisfaction, leading to tolerance, a key 

characteristic of addiction. 

In recent years, researchers have noted that the mesolimbic dopamine pathway, which is deeply involved 

in substance addiction, is also activated in behavioral addictions. For instance, neuroimaging studies 

show similar patterns of brain activity in individuals addicted to gaming or social media as in those with 

drug dependence. This suggests that behavioral addictions share common neurological mechanisms with 

substance abuse, even though no external chemical is involved. 

Modern digital technologies have further intensified this phenomenon. Many online platforms are 

intentionally designed to exploit dopamine-driven feedback loops through unpredictable rewards such as 

likes, notifications, or achievements. This unpredictability mimics the reward system seen in gambling 

and can make digital habits harder to control. 

2.5 Survey Results and Analysis. 

To supplement the biochemical exploration of dopamine’s role in addiction, a survey was conducted 

among 50 participants aged 16–25. The aim was to understand public awareness of dopamine, 

perceptions of addiction, and commonly observed addictive behaviors within this age group. 

A majority of respondents (60%) reported being familiar with the neurotransmitter dopamine, while 33% 

had some awareness but limited understanding. Only a small proportion (7%) had never heard of it. This 

indicates that while dopamine has entered common vocabulary, detailed knowledge of its biochemical 

function in addiction remains limited among young individuals. 

When asked about the nature of addiction, 60% believed it to be a mix of biological, psychological, and 

social factors. Meanwhile, 26.7% viewed it primarily as a psychological or willpower issue, and 13.3% 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250660740 Volume 7, Issue 6, November-December 2025 4 

 

identified it as a neurochemical problem. These results reflect a balanced awareness of addiction as a 

multifactorial condition involving both brain chemistry and behavior. 

In terms of dopamine’s influence on addictive behavior, most participants (60%) felt it had a strong 

impact, while 33.3% said it influenced addiction moderately. This aligns with the scientific consensus 

that dopamine plays a key role in reinforcing reward-seeking behavior. 

When asked about addictive habits observed in their surroundings, participants most frequently cited 

social media and smartphone use (93.3%), followed by caffeine (73.3%), tobacco, alcohol, and sugar 

consumption (each 66.7%), and video gaming (60%). Behavioral patterns such as shopping (46.7%) and 

gambling (20%) were also mentioned. These findings suggest that behavioral addictions, particularly 

related to technology, are perceived as more prominent than substance-based ones among youth. 

Finally, when questioned about which addictive behavior worries them most, 42.9% chose social media 

use, while smoking, vaping, phones, and use of alcohol and tobacco each received 14.3%. This again 

reflects growing concern about non-substance addictions, especially those tied to digital technology. 

Overall, the survey results support the biochemical and behavioral understanding that addiction extends 

beyond drugs and alcohol. Dopamine-mediated reinforcement mechanisms appear to underlie many 

modern behavioral dependencies, particularly those involving social media and online engagement. Such 

responses highlight the growing importance of understanding dopamine’s role not only in substance 

dependence but also in the subtle behavioral reinforcements shaping modern lifestyles. 

 

3. Conclusion 

Addiction is a serious issue because it hijacks our brain's natural reward system. This system, built on 

the chemical dopamine, is supposed to motivate us to do things needed to survive, like eating or 

connecting with others. When things like drugs, alcohol, or even excessive screen time flood this system 

with too much dopamine, it starts to break down. The brain increasingly seeks the same rewarding 

stimulation; however, prolonged exposure leads to decreased dopamine sensitivity, known as tolerance, 

resulting in dependence. Since addiction physically changes our brain chemistry and structure, it literally 

alters how we think and feel, making it incredibly hard to stop. 

On top of the brain changes, addiction causes major societal headaches. It strains families, lowers 

workplace productivity, and drives up costs for healthcare and the legal system. This problem is often 

worse in poorer areas where people can't easily get the help they need. The solution requires a two way 

approach. Scientifically, we need therapies to fix the dopamine system and socially, we need better 

education and policies to prevent addiction in the first place. By seeing addiction as a disorder rooted in 

both biology and society, we can focus on effective prevention and treatment instead of just punishment. 

 

4. Bibliography 

1. https://www.annualreviews.org/content/journals/10.1146/annurev-psych-010418-103337. 

2. “Behavioral Addictions in the Age of Social Media.” 

3. “Brain dopamine response in human opioid addiction.” Cambridge University Press, 2 Jannuary 

2018, https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/brain-

dopamine-response-in-human-opioid-addiction/63E01804BC2314A37EE6663F97C83C33. 

4. “The Brain in Recovery – Recovery Research Institute.” Recovery Research Institute, 

https://www.recoveryanswers.org/recovery-101/brain-in-recovery/. Accessed 2 November 2025. 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250660740 Volume 7, Issue 6, November-December 2025 5 

 

5. “The Brain on Drugs: From Reward to Addiction - PubMed.” PubMed, 13 August 2015, 

https://pubmed.ncbi.nlm.nih.gov/26276628/. Accessed 2 November 2025. 

6. De-Sola, José, et al. “Dysregulation of dopamine neurotransmission in drug addicts: implications for 

criminal behavior and corrective interventions.” Frontiers, 24 November 2024, 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2024.1434083/full. Accessed 2 

November 2025. 

7. “Dopamine, behavior, and addiction - Journal of Biomedical Science.” Journal of Biomedical 

Science, 2 December 2021, https://jbiomedsci.biomedcentral.com/articles/10.1186/s12929-021-

00779-7? Accessed 2 November 2025. 

8. “Dopamine Circuit Mechanisms of Addiction-Like Behaviors.” Frontiers, 

https://www.frontiersin.org/journals/neural-circuits/articles/10.3389/fncir.2021.752420/full. 

Accessed 2 November 2025. 

9. “Dopamine synthesis and transport: current and novel therapeutics for parkinsonisms.” 

10. “Dopamine: The pathway to pleasure.” Harvard Health, https://www.health.harvard.edu/mind-and-

mood/dopamine-the-pathway-to-pleasure. Accessed 26 October 2025. 

11. Meiser, Johannes, et al. “Complexity of dopamine metabolism - Cell Communication and 

Signaling.” Cell Communication and Signaling, 17 May 2013, 

https://biosignaling.biomedcentral.com/articles/10.1186/1478-811X-11-34? Accessed 2 November 

2025. 

12. “A Review On: Neurobiology of Addiction and Dopamine Role on Drug Addiction.” 

https://ijdmsrjournal.com/issue_dcp/A%20Review%20On%20%20Neurobiology%20of%20Addictio

n%20and%20Dopamine%20Role%20on%20Drug%20Addiction.pdf. 

https://www.ijfmr.com/

