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Abstract 

Motivation for goal-directed behaviors depends on the hierarchical orchestration between brain systems of 
valuation and executive control. This integrative review synthesized evidence that dopamine, acting on the 
mesocorticolimbic axis, primarily signals reward prediction error and mobilizes the effort necessary for 
action, underpinning the motivational "wanting" component. This signal is integrated by corticostriatal 
circuits, in which the functional connectivity between the ventral striatum and the dorsolateral prefrontal 
cortex is essential for transforming valuation into persistent action plans capable of overcoming costs and 
distractions. Dysregulation of this system generates opposing psychopathologies: hypofunction and 
frontostriatal disconnection are associated with apathy and anhedonia  in depression, while 
hypersensitization of the reward system to specific stimuli sustains compulsive seeking in addiction. It is 
concluded that adaptive motivation requires dynamic balance and effective communication within this 
network, offering an integrated model for the development of targeted interventions.  

Descriptors: Motivation; Reward; Dopamine; Goal-Directed Behavior; Cognitive Neuroscience.  

 

Resumén 

La motivación para las conductas dirigidas a objetivos depende de la orquestación jerárquica entre los 
sistemas cerebrales de valoración y control ejecutivo. Esta revisión integrativa sintetizó evidencia de que la 
dopamina, al actuar sobre el eje mesocorticolímbico, señala principalmente el error de predicción de 
recompensa y moviliza el esfuerzo necesario para la acción, lo que sustenta el componente motivacional de 
"deseo". Esta señal se integra mediante circuitos corticoestriatales, en los que la conectividad funcional 
entre el estriado ventral y la corteza prefrontal dorsolateral es esencial para transformar la valoración en 
planes de acción persistentes capaces de superar costos y distracciones. La desregulación de este sistema 
genera psicopatologías opuestas: la hipofunción y la desconexión frontoestriatal se asocian con apatía y 
anhedonia en la depresión, mientras que la hipersensibilización del sistema de recompensa a estímulos 
específicos sustenta la búsqueda compulsiva en la adicción. Se concluye que la motivación adaptativa 
requiere un equilibrio dinámico y una comunicación eficaz dentro de esta red, lo que ofrece un modelo 
integrado para el desarrollo de intervenciones específicas.  

Descriptores: Motivación; Recompensa; Dopamina; Conducta Dirigida a Metas; Neurociencia Cognitiva.  

 

Resumo 

A motivação para comportamentos dirigidos a objetivos depende da orquestração hierárquica entre 
sistemas cerebrais de valoração e controle executivo. Esta revisão integrativa sintetizou evidências de que 
a dopamina, atuando no eixo mesocorticolímbico, sinaliza primariamente o erro de predição de recompensa 
e mobiliza o esforço necessário para a ação, fundamentando o componente de "desejo" (wanting) 
motivacional. Este sinal é integrado por circuitos corticoestriatais, nos quais a conectividade funcional entre 
o estriado ventral e o córtex pré-frontal dorsolateral é essencial para transformar a valoração em planos de 
ação persistentes, capazes de superar custos e distrações. A desregulação deste sistema gera 
psicopatologias opostas: a hipofunção e a desconexão frontoestriatal estão associadas à apatia e anedonia 
na depressão, enquanto a hipersensibilização do sistema de recompensa a estímulos específicos sustenta a 
busca compulsiva no vício. Conclui-se que a motivação adaptativa requer o equilíbrio dinâmico e a 
comunicação eficaz dentro desta rede, oferecendo um modelo integrado para o desenvolvimento de 
intervenções direcionadas. 
 
Descritores: Motivação; Recompensa; Dopamina; Comportamento Dirigido a Objetivos; Neurociência 

Cognitiva.  
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Introduction 
Motivation is a fundamental psychological process 

that provides behavior with direction, intensity, and 
persistence, enabling organisms to satisfy homeostatic 
needs and pursue complex goals. In humans, these 
processes extend beyond immediate survival, underpinning 
the pursuit of knowledge, social achievement, and long-term 
goals and projects. Motivation is therefore central to 
adaptation, learning, and well-being1. Contemporary 
neuroscience investigates the biological substrates of these 
phenomena, seeking to elucidate how specific brain circuits 
translate internal needs and external stimuli into 
coordinated, purposeful sequences of actions. 
Understanding this neural architecture is necessary not only 
to elucidate typical human behavior but also to shed light on 
a broad range of neuropsychiatric disorders in which 
motivational systems are profoundly altered2. 

Historically, the study of motivation has been 
dominated by psychological and behavioral perspectives. 
However, recent decades have witnessed a transformative 
convergence with the biological sciences, driven by the 
advent of brain imaging techniques and selective neural 
manipulation. This integration has enabled increasingly 
precise mapping of the neural networks involved in 
motivation, revealing a complex, distributed system rather 
than a single motivational center3. Within this context, the 
concept of “reward” has emerged as a cornerstone, 
conceptualized not merely as a pleasurable stimulus but as 
an outcome that guides behavior, reinforces learning, and 
consolidates memories. The brain’s ability to assign 
motivational value to stimuli and actions is therefore an 
essential evolutionary mechanism underlying adaptive 
decision-making4. 

At the core of this valuation machinery lies the 
neurotransmitter dopamine, whose role beyond motor 
control revolutionized the field. Evidence has established 
that dopaminergic neurons in the ventral tegmental area 
(VTA) and substantia nigra pars compacta project to limbic 
and cortical structures, forming the central axis of the so-
called mesocorticolimbic “reward system”5. The activity of 
these neurons is intrinsically associated with prediction, 
desire, and reinforcement learning. Contrary to the 
simplistic view that dopamine encodes hedonic pleasure 
itself (i.e., the “liking” of a reward), the current consensus 
holds that dopaminergic signaling is more closely associated 
with incentive “wanting” and the detection of discrepancies 
between predicted and received rewards, known as reward 
prediction error. This signaling is essential for directing 
attention and behavioral effort toward relevant stimuli and 
actions6,7. 

This dopaminergic model of reward prediction 
provides a mechanism for explaining how behaviors are 
shaped and maintained. When an action results in a reward 
that is better than expected, a burst of dopamine release 
strengthens the synaptic connections associated with that 
behavioral sequence, increasing the likelihood of its future 
repetition. Conversely, the omission of an expected reward 
leads to a decrease in dopaminergic activity, signaling the 
need to adjust the strategy. Thus, dopamine acts as a neural 

teaching signal, gradually guiding the organism toward more 
effective behaviors for obtaining resources through a 
process known as reinforcement learning. This function is 
mediated by dopaminergic projections to the nucleus 
accumbens and prefrontal cortex, regions that are critical for 
integrating motivational, emotional, and cognitive 
information8,9. 

On this neurochemical basis, truly goal-directed 
behavior emerges from the dynamic interaction between 
brain systems that compute goal value and those 
responsible for planning and executing the actions required 
to attain it. Whereas the dopamine-rich ventral striatum is 
more closely involved in motivation and incentive wanting, 
the dorsal striatum and dorsolateral prefrontal cortex are 
recruited for the selection and control of specific actions, 
particularly when behavior requires planning, persistence in 
the face of obstacles, or the inhibition of competing 
responses10. Thus, motivation is not a unitary state but a 
multidimensional construct encompassing processes 
ranging from basic drive to the execution of complex plans, 
with each dimension supported by partially overlapping yet 
dissociable neural circuits. 

Dysregulation of these motivational circuits 
contributes to the etiology of several clinical conditions of 
major public health relevance. On the one hand, 
dopaminergic hypofunction and anhedonia, defined as a 
reduced capacity to anticipate or experience pleasure, are 
core features of disorders such as major depressive disorder 
and schizophrenia with negative symptoms, contributing to 
apathy, loss of initiative, and severe functional impairment11. 
On the other hand, pathological hyperactivity or 
sensitization of the reward system is closely associated with 
substance use disorders, in which drugs of abuse hijack 
dopaminergic learning mechanisms, producing compulsive 
craving and drug-seeking behavior that overrides other 
goals12. These conditions illustrate the pathological 
extremes of a motivational continuum, highlighting the 
importance of precise neurochemical regulation. 

Despite significant advances, fundamental 
questions remain unresolved and constitute the central 
problem addressed by this article. The first concerns the 
temporal and functional integration of the different 
components of motivation: “How are dopaminergic 
valuation and prediction signals originating in subcortical 
regions translated into structured action plans in the 
prefrontal cortex?” Second, ongoing debate concerns the 
specificity of neural circuits underlying different types of 
motivation, including intrinsic versus extrinsic motivation 
and approach-oriented versus threat-avoidance motivation, 
as well as how these circuits interact with higher-order 
cognitive processes such as decision-making and self-
regulation13. Finally, translating this basic knowledge into 
more effective clinical interventions remains challenging, 
requiring a more precise understanding of how to selectively 
modulate specific components of the motivational system 
without disrupting its homeostatic balance. 

The hypothesis guiding this review is that 
motivated, goal-directed behavior results from hierarchical 
coordination across multiple levels of processing, in which 
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dopamine acts as a critical modulator that tunes the 
sensitivity of corticostriatal networks to reward and effort 
signals. It is proposed that dysfunctions in this system do not 
simply reflect a global dopamine deficit or excess but rather 
dysregulation in the precision of reward prediction error 
signaling and/or disconnection between valuation circuits 
(nucleus accumbens) and circuits responsible for action 
control and planning (prefrontal cortex and dorsal striatum). 
This integrative perspective may help explain the diversity of 
observed clinical phenotypes. 

Against this background, the objective of this 
review is to synthesize contemporary neuroscientific 
evidence on the neural architecture of motivational 
processes, focusing specifically on the role of dopamine-
mediated reward systems in the emergence and direction of 
goal-directed behavior. The analysis will focus on human 
neuroimaging data, neurophysiological studies in animal 
models, and pharmacological research, which together 
provide an updated model of how the brain transforms 
motivation into purposeful action.  

 
Methodology 

This integrative literature review was designed to 
synthesize and analyze neuroscientific evidence on 
motivational processes. This method allows the inclusion of 
studies with different methodological designs, enabling a 
comprehensive and up-to-date understanding of the topic 
and supporting both evidence-based practice and the 
identification of gaps for future research14. An integrative 
review was selected because of its ability to combine 
theoretical and empirical data from multiple sources, 

providing a holistic perspective on a complex phenomenon 
such as the neurobiology of motivation15. 

The methodological process was structured into six 
sequential stages, as proposed by Whittemore and Knafl16: 
(1) identification of the problem and definition of the 
research question; (2) systematic literature search; (3) 
critical appraisal of the collected data; (4) data analysis and 
synthesis; (5) presentation of the results; and (6) conclusion 
and validation. The guiding research question was: “What is 
the contemporary evidence regarding the neural 
architecture of motivational processes, with a focus on the 
role of dopamine-mediated reward systems in the 
emergence and direction of goal-directed behavior?”. 

The search strategy was systematically 
implemented between April 15 and 30, 2024, in the 
electronic databases PubMed, the Scientific Electronic 
Library Online Brazil (SciELO Brazil), and the Virtual Health 
Library (VHL), which aggregates several sources, including 
LILACS. Controlled vocabulary terms from Medical Subject 
Headings (MeSH) and Health Sciences Descriptors (DeCS), 
along with their Portuguese and English equivalents, were 
used in combination with Boolean operators. The search 
strategy was as follows: ("Motivation"[Mesh] OR 
"Reward"[Mesh]) AND ("Dopamine"[Mesh] OR 
"Dopaminergic Neurons"[Mesh]) AND ("Goal"[Mesh] OR 
"Goal-Directed Behavior"[Mesh] OR "Decision 
Making"[Mesh]). Equivalent semantic and syntactic 
adaptations were applied. A publication date filter covering 
January 2020 through April 2024 was used to ensure the 
currency of the synthesis.

 
Figure 1. Search and study selection. Rio de Janeiro, RJ, Brazil, 2020–2024 

 
The eligibility criteria were precisely defined. The 

inclusion criteria were: (I) original articles, including 
experimental, neuroimaging, and electrophysiological 
studies, and review articles, including systematic, scoping, 

and narrative reviews, that directly addressed the neural 
systems underlying motivation, reward, and/or dopamine in 
relation to goal-directed behavior; (II) studies conducted in 
humans or animal models; (III) articles published in 
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Portuguese, English, or Spanish; (IV) articles with full text 
available online; and (V) articles indexed and published 
within the defined period (2020–2024). The exclusion 
criteria were: (I) editorials, letters, conference abstracts, 
dissertations, and theses; (II) studies whose primary focus 
was not the neurobiology of motivation, such as exclusively 
pharmacokinetic studies or genetic studies without 
behavioral correlations; and (III) articles with inadequately 
described methodologies or potentially serious 
methodological biases identified during critical appraisal. 

The study selection process followed the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA 2020) guidelines to ensure transparency and 
reproducibility17. The PRISMA flow diagram details the 
process from identification to final inclusion. Initially, the 
records identified in the databases (n = 2,180) were 
imported into EndNote Web reference management 
software, where duplicate records (n = 394) were removed 
through automated and manual procedures. During the 
screening phase, two independent reviewers assessed the 
titles and abstracts of the remaining records (n = 1,786), 
applying the eligibility criteria. The articles considered 
potentially relevant (n = 263) were retrieved in full text and 
assessed for eligibility. At this stage, the same two reviewers 
independently read the full-text articles, excluding those 
that did not meet the criteria and documenting the reasons 
for exclusion. Disagreements at any stage were resolved by 
consensus or, when necessary, through arbitration by a third 
researcher. The studies that met the eligibility criteria (n = 
11) were ultimately included in the review. 

For data extraction and organization, a 
standardized instrument was developed using Microsoft 
Excel. The instrument included fields for authors, year of 
publication, country of origin, study design, 
sample/participants, objectives, principal methods (e.g., 
type of neuroimaging, behavioral paradigm, and 
intervention), findings relevant to the research question, 
and main conclusions. This spreadsheet provided a synoptic 
overview to support the analysis. 

Qualitative data analysis was conducted using 
thematic analysis, following the approach proposed by 
Braun and Clarke18, which comprises six phases: (1) 
familiarization with the data through initial and repeated 
reading of the included articles; (2) generation of initial 
codes by identifying relevant units of meaning; (3) searching 
for themes by grouping codes into potential themes; (4) 
reviewing themes and refining them to ensure coherence 
with both the coded data and the entire corpus; (5) defining 
and naming the themes; and (6) producing the final report. 
The process was supported by NVivo 12 qualitative data 
analysis software, which facilitated the management and 
organization of the emerging codes and themes. 

This inductive analysis yielded three main thematic 
categories that structure the discussion of the review 
findings: 1) Dopamine as a signal for learning and 
motivational effort, which encompasses evidence regarding 
the role of dopamine in reward prediction, incentive salience 
attribution, and the mobilization of effort required for goal-
directed actions; 2) Corticostriatal circuits in action selection 

and persistence, which addresses the functional interaction 
between the ventral and dorsal striatum and prefrontal 
cortical regions in decision-making, action planning, and the 
maintenance of behavior in the face of costs and delays; and 
3) From neurobiology to psychopathology: motivational 
dysregulation in depression and addiction, which 
synthesizes how hypoactivity and hyperactivity of reward 
and motivational circuits manifest clinically, focusing on 
anhedonia, apathy, and compulsive reward-seeking 
behavior. 
 
Results and Discussion  

Analysis of the 11 selected studies indicated that 
motivation to act toward a goal arises from complex, 
hierarchical interactions within the brain. The evidence 
reinforces the view that this process fundamentally depends 
on two interconnected systems: a chemical signaling system 
centered on dopamine and a network of brain structures 
that translates this signal into action. As the data 
demonstrate, dopamine does not function merely as a 
marker of pleasure; rather, it acts as an internal teaching 
signal, guiding learning about what is worth pursuing and 
adjusting the effort invested in these pursuits. However, this 
neurochemical learning process would be disorganized 
without the structural framework provided by circuits 
connecting deeper brain regions associated with desire to 
the prefrontal cortex, which is responsible for planning and 
persistence. This integration transforms an impulse into 
sustained, goal-directed behavior. 

Understanding this dynamic extends beyond 
scientific inquiry. When the fine-tuned coordination 
between dopamine signaling and cortical circuit function is 
disrupted, the consequences can be clinically severe and 
manifest in opposite directions. On the one hand, an 
underactive system contributes to apathy and anhedonia, 
which are core symptoms of disorders such as major 
depressive disorder.  

On the other hand, an overactive or “kidnapped” 
system leads to compulsive and pathological reward-
seeking, as occurs in substance use disorders. Thus, the three 
lines of discussion structuring this section - the role of 
dopamine in motivational effort, the organization of brain 
circuits underlying action, and the clinical manifestations of 
their dysfunction - are not separate topics. Rather, there are 
complementary perspectives on the same overarching 
question: how the brain generates the drive to act and how 
this process can sometimes fail. 
 
Dopamine as a Signal for Learning and Motivational Effort 

Recent studies increasingly indicate that dopamine 
acts as an internal teaching signal, guiding learning about 
what is worth pursuing in the environment. When an action 
produces an outcome that is better than expected, a burst 
of dopamine release in the brain “marks” that behavioral 
sequence as successful, strengthening the neural 
connections that supported it. It is as though the brain were 
signaling, “This worked; remember to do it again.” 
Conversely, when an expected reward fails to materialize, 
dopaminergic activity decreases, indicating that the strategy 
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may need to be revised. This reward prediction error 
mechanism, originally proposed by Schultz, functions as a 
continuous updating system that helps optimize behavior in 
an ever-changing environment4,7. 

The reinforcement learning literature describes 
reward prediction error as the difference between an 
obtained outcome and the expected outcome. This signal 
can contribute to updating expectations and guiding choices. 
Contemporary reviews nevertheless emphasize that the 
relationship between dopaminergic signaling, learning, and 
behavior is more complex than a simple correspondence 
between dopamine and reward: the outcome depends on 
the context, the task, and the cognitive operations 
involved19,25,33. 

The distinction between wanting (motivation to 
pursue a reward) and liking (the hedonic response to 
consuming it) remains useful for organizing the literature, 
but it should not be interpreted as an absolute separation. 
Reviews on anhedonia indicate that pleasure, value 
assessment, anticipation, and learning are partially 
dissociable components, and that evidence of impairment in 
each component varies across studies and populations20,27,33. 

In experimental studies, alterations in 
dopaminergic transmission can modify the willingness to 
perform effortful actions without necessarily abolishing 
basic hedonic responses. For example, the review by Bailey 
and colleagues separately examined the contributions of D2 
receptors to effort-based decisions and value-based 
decisions. Together with reviews on the neurobiology of 
effort, this literature suggests that dopamine should not be 
characterized simply as the “pleasure neurotransmitter” or, 
conversely, exclusively as the “seeking neurotransmitter”22-

24. 
Motivation can also be driven by abstract rewards 

and long-term goals, but the available evidence does not 
support attributing all such behaviors to a single circuit. 
Studies and reviews of effort-based decision-making 
describe the integrated involvement of the ventral striatum, 
prefrontal regions, and cingulate areas in estimating 
expected value, weighing costs, and preparing 
responses23,26,28. 

Thus, dopamine should be understood as a 
modulator of motivational and learning processes that 
operates within circuits involved in evaluating outcomes, 
costs, and opportunities. The capacity to initiate a task, 
persist in the face of obstacles, and adjust behavior cannot 
be reduced to a single neurotransmitter; rather, it depends 
on multiple systems and their interactions with the 
environment19,23,26. 

This understanding substantially changes how 
behavioral initiation is conceptualized. The energy required 
to begin a difficult task, the drive to get out of bed, and the 
willingness to persist despite an obstacle have 
neurochemical underpinnings that differ from the 
satisfaction experienced upon completion. A healthy 
dopaminergic system therefore acts as a spark that helps 
translate intention into action. When this system 
malfunctions, whether through reduced activity, as may 
occur in depression, or through hyperactivation focused on 

a single goal, as may occur in addiction, the overall balance 
is disrupted. Recognizing that dopamine is primarily involved 
in motivation and effort, rather than simply pleasure, is 
therefore an important step toward developing more 
effective treatments for disorders that undermine the 
capacity to act. 
 
Corticostriatal Circuits in Action Selection and Persistence 

For motivation to translate into action, the 
evaluation of goal value must interact with systems 
responsible for action selection, planning, and execution. 
Neuroimaging reviews and studies of effort-based decision-
making describe the involvement of prefrontal, striatal, and 
cingulate regions, with their respective contributions varying 
according to the type of choice and the cost of the required 
response. This literature supports a distributed network 
model rather than the assignment of a fixed causal sequence 
to specific brain regions based on isolated studies23,26,28. 

This integration of valuation and control provides a 
useful framework for understanding goal-directed behavior, 
although the strength of the evidence depends on the 
paradigm employed. Reviews of effort-based decision-
making describe distinct contributions of prefrontal regions, 
the ventral striatum, and the anterior cingulate cortex to 
reward evaluation, choice monitoring, and preparation for 
effort. These findings support the involvement of multiple 
regions in action selection without demonstrating that any 
single connection functions as an on-off switch for 
motivation23,26,28. 

Maintaining a plan in the face of distractions and 
costs involves cognitive control, monitoring, and goal 
updating. The literature on motivation and fatigue proposes 
that control networks interact with dopaminergic systems to 
weigh expected benefits against the costs of effort. 
However, this does not establish that the dorsolateral 
prefrontal cortex alone is responsible for all forms of 
persistence or self-regulation26. 

The prefrontal cortex contributes to executive 
functions relevant to goal maintenance and response 
regulation, but goal-directed behavior depends on 
distributed networks. Studies of motivation and fatigue 
indicate that interactions among cognitive control, effort 
costs, and expected benefits may vary according to an 
individual's state and the demands of the task. Therefore, 
difficulties with persistence should not automatically be 
attributed to an isolated brain region26,28. 

Individual differences in motivation and persistence 
should be interpreted cautiously. Tasks used to assess effort-
based decisions differ in the type of effort required, the 
nature of the reward, and the way task demands are 
communicated. This methodological heterogeneity 
complicates direct comparisons across studies and 
reinforces the need to describe the measures used precisely 
before relating performance to stable traits or brain 
connectivity28. 

These variations in corticostriatal circuits offer a 
neurobiological explanation for phenomena often attributed 
solely to “willpower.” The ability to persist with a difficult 
project, study for an examination rather than become 
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distracted, or save money for a future goal may be deeply 
rooted in the efficiency with which valuation regions, such as 
the ventral striatum, communicate with executive control 
regions, including the dorsolateral prefrontal cortex (DLPFC) 
and dorsal striatum. Recognizing this has important 
implications. On the one hand, it may help reduce the stigma 
associated with motivational difficulties by demonstrating 
that they can have a measurable biological substrate. On the 
other hand, it may inform the development of more targeted 
interventions, such as cognitive training designed to 
strengthen relevant functions or therapies intended to 
modulate neural activity, providing additional strategies to 
help individuals whose pursuit of goals is repeatedly 
disrupted by dysfunction in these circuits. 
 
From Neurobiology to Psychopathology 

In depression, anhedonia may involve alterations in 
reward anticipation, motivation to act, value assessment, 
and learning from outcomes. Systematic neuroimaging 
reviews describe alterations in striatal and frontocortical 
function, but the effects vary according to the component of 
reward processing assessed and the paradigm employed. 
Therefore, it is inappropriate to characterize all patients as 
exhibiting a uniform neural response or to attribute their 
symptoms to a single mechanism20,27,32,33. 

The relationship between depression, anhedonia, 
and effort was examined in a systematic review of 43 
studies, which identified a reduced willingness to expend 
physical and cognitive effort for rewards among individuals 
with depression or anhedonia, with more consistent effects 
for physical effort. Neuroimaging literature also indicates 
differences between the anticipation and receipt of 
monetary and natural rewards. These findings support the 
separate assessment of motivational and hedonic 
components but do not establish that a specific 
frontostriatal disconnection is present in all depressive 
disorders21,32,33. 

In substance use disorders, reactivity to drug-
associated cues is a widely used paradigm for investigating 
craving and motivational processes. A systematic review 
covering 25 years of fMRI studies identified hundreds of 
investigations involving nicotine, alcohol, cocaine, and other 
substances. However, it also highlighted methodological 
heterogeneity and the absence of cue-reactivity biomarkers 
approved for routine clinical use. Accordingly, brain 
activation in response to drug-related cues should be 
interpreted in the context of the experimental design rather 
than as isolated evidence of a specific dopaminergic 
mechanism30,31. 

Neuroimaging meta-analyses of craving identify the 
involvement of mesocorticolimbic networks and other brain 
regions, with variations according to the substance and 
sample characteristics. Recent methodological 
recommendations emphasize the importance of adequately 
reporting participant characteristics, tasks, craving 
assessments, and image acquisition and analysis procedures. 
Therefore, specific claims regarding dopamine release 
following chronic nicotine exposure or a concomitant 
reduction in responses to natural rewards should be made 

only when supported by directly relevant experimental 
studies29-31. 

Considered together, depression and addiction 
appear to represent two sides of the same coin: 
dysregulation of the mesocorticolimbic motivational system. 
Both can be conceptualized, in essence, as disorders of 
volition, affecting the capacity to direct behavior flexibly and 
adaptively. In depression, the system may be underactive, 
with a marked reduction in the perceived value of effort and 
a diminished capacity to generate motivation. In addiction, 
the system may become persistently biased toward a 
specific stimulus, resulting in excessive, rigid, and 
maladaptive motivation. Both conditions illustrate that 
healthy functioning depends not merely on the presence or 
absence of dopamine but on precise regulation and 
integrated communication between regions involved in 
value encoding, such as the ventral striatum, and those 
responsible for planning and controlling action, including the 
prefrontal cortex and dorsal striatum. 

This unified understanding has important 
therapeutic implications. It suggests that interventions for 
depression should aim not only to increase dopaminergic 
tone but also to restore effective communication between 
the reward system and the prefrontal cortex, potentially 
through psychotherapies that promote action planning or 
through neuromodulation techniques. In addiction, a dual 
strategy may be warranted: reducing the pathological 
salience attributed to drug-related cues while strengthening 
prefrontal cognitive control mechanisms to help individuals 
inhibit impulses and engage in alternative goals. Ultimately, 
the objective is not to suppress motivation but to restore its 
balance and redirect it toward adaptive goals.  
 
Conclusion 

This analysis provides a more comprehensive 
account of the processes that drive human behavior. It 
begins with a neurochemical signal associated with desire 
and opportunity, generated by dopamine in deeper brain 
regions, and culminates when this motivational signal 
interacts efficiently with the prefrontal cortex, which 
supports planning and control. Motivation is therefore not a 
simple on-off switch but a sequence of neural events that 
must be precisely coordinated. Clinical observations are 
consistent with this perspective. When this coordination 
fails, the consequences may include the behavioral 
disengagement observed in depression, in which effort no 
longer seems worthwhile, or the compulsive behavior 
characteristic of addiction, in which motivational drive 
becomes directed toward a single destructive goal. These 
conditions represent two sides of the same coin: disruption 
of the normal coordination between wanting and acting. 

Understanding motivation as an interaction among 
different brain regions suggests new directions for 
treatment. Rather than focusing exclusively on adjusting the 
levels of a single neurotransmitter, strategies should aim to 
help these regions reconnect and function together more 
effectively. This may involve psychotherapies that actively 
train action planning and frustration tolerance or techniques 
such as neuromodulation that may help modify patterns of 
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brain communication. The therapeutic target thus shifts 
from a specific molecule to the functional integrity of an 
entire network. Nevertheless, much remains to be 
discovered. Further research is needed to determine why 
some individuals exhibit greater persistence, whereas others 
are more vulnerable to dysfunction in these circuits. Genetic 
factors, life experiences, and social context are likely to 
contribute to shaping this neural architecture. Longitudinal 
studies examining how these circuits change over time and 
in response to different therapies will be essential. A major 
future challenge will be to identify ways, potentially through 
brain imaging or other biomarkers, to predict which 
therapeutic approach is most likely to benefit each 

individual, thereby enabling genuinely personalized 
treatment. Ultimately, neuroscience is demonstrating that 
the drive to act, whether to get out of bed, write a book, or 
overcome an addiction, has a complex and fascinating 
physical basis. Understanding this basis does not diminish 
the human experience; rather, it provides a more precise 
language for explaining the disruption of motivation and, 
more importantly, a clearer framework for developing 
interventions. This knowledge brings us closer to the goal of 
not merely treating symptoms but restoring the 
fundamental capacity to want, act, and pursue a meaningful 
path.
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