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Abstract
Depression poses a significant threat to young people, primarily due to their heightened
neuroplasticity. This review paper employs the Adolescent Information Processing Model (Rice
& Dolgin, 2005) to delve into the cognitive and neurobiological factors that contribute to
depression in adolescents. By examining a wide array of scientific evidence, this paper supports
the hypothesis that cognitive and neurobiological impairments play a crucial role in the
development and maintenance of depression. These impairments disrupt various stages of
information processing in adolescents, including: 1) selection, 2) interpretation, 3) memory
incorporation, 4) thinking, and 5) reasoning for information validation. Through this
comprehensive analysis, the paper highlights the complex interplay between cognitive and
neurobiological factors in adolescent depression, providing valuable insights for future research
and therapeutic interventions.
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Introduction

Adolescence, typically spanning from puberty to the early twenties (Casey et al., 2017), is
marked by vast possibilities, unconventional thinking, and idealistic dreams (Emihovich & Gaier,
1983). However, depression can disrupt these hallmarks of adolescent behavior, leading to
changes in thoughts, feelings, and behaviors (Thapar et al., 2012). Adolescent depression is a
significant concern: In 2021, for example, 20.1% of adolescents aged 12 to 17 experienced a
major depressive episode (MDE), with 14.7% reporting severe impairment (Substance Abuse
and Mental Health Services Administration, 2021).

The roots of depression are likely cognitive and neurobiological. Negatively biased
thoughts are a key symptom of depression, and changing these thoughts is a crucial aspect of
cognitive-behavioral therapy (CBT), an effective, evidence-based treatment for depression
(Roiser et al., 2011). In addition, studies have also shown changes in the brains of patients with
depression (Maletic et al., 2007). Given the disabling nature of adolescent depression,
understanding its cognitive and neurobiological roots is imperative.

Individuals with depression often experience negatively biased cognitions. These
cognitive biases often operate outside of conscious awareness (Gotlib & Neubauer, 2000),
making it challenging for individuals to break free from depression and reducing the
effectiveness of treatments like CBT that target negative thoughts. Repeatedly engaging in
negative thinking can significantly contribute to the onset and exacerbation of depression
(Nolen-Hoeksema et al., 2013). This phenomenon is rooted in the brain’s information
processing, where repeated exposure to negative stimuli shapes neural pathways and
emotional responses (Reisch et al., 2020).

Depression is often described as being trapped in persistent, overwhelming sadness
(Chand & Arif, 2023). Repeatedly processing negative information, such as dwelling on past
challenges or anticipating future problems, amplifies the neural pathways associated with
negative emotions (Disner et al., 2011). In adolescents, the brain's greater plasticity allows these
pathways to strengthen over time, making them more prone to experiencing core symptoms of
depression such as sadness, hopelessness, and worthlessness (Radulescu et al., 2021).

Studies in neuroscience have shown that chronic stress and negative thinking can lead to
changes in the brain's structure and function (Trifu et al., 2020). For instance, prolonged
exposure to stress hormones, such as cortisol, can change the structure and function of the
hippocampus—a brain region crucial for memory and emotional regulation—and alter the
balance of neurotransmitters such as serotonin and dopamine, which are implicated in mood
disorders like depression (McEwen et al., 2015).

Given the multifaceted changes associated with depression and other mental health
illnesses, one effective way to examine these alterations in brain structure and function is by
studying how individuals process information. Cognitive scientists (Williams et al., 1998) have
proposed that an individual’s style of information processing—encompassing their characteristic
ways of noticing, interpreting, and remembering events in their lives—may contribute to the
development and maintenance of psychopathology, particularly depression.

Information processing reflects the coordinated interaction of diverse cognitive functions
(Roy, 2013). A negative cognitive style can bias or disrupt each step of the information
processing model, contributing to depression (Beevers et al., 2019). Examining information
processing provides insight into different facets of cognition, allowing for a comprehensive
exploration of various cognitive factors by analyzing the individual steps involved in cognitive
processing.
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Adolescents are particularly vulnerable to the effects of negative information processing.
During adolescence, the brain undergoes significant developmental changes, particularly in
areas related to emotion regulation and decision-making (Silvers, 2022). This period of
neuroplasticity makes adolescents more susceptible to the long-term impact of negative
experiences and thought patterns. Research by Platt et al. (2015) highlights the importance of
understanding how negative information processing contributes to the onset of depressive
symptoms in adolescents. By identifying specific cognitive processes and neural mechanisms
involved in this vulnerability, interventions can be designed to target and mitigate these risk
factors early on.

In particular, the role of negative information processing—how adolescents observe,
interpret, and respond to negative stimuli—has not been thoroughly examined. The underlying
understanding of how adolescents process negative information could provide crucial insights
into the progression of depressive symptoms, offering potential pathways for early intervention
that can lead to prevention.

Hankin et al. (2010) state that information processing biases are hypothesized to
characterize various psychiatric disorders and the content or focus of these biases is
hypothesized to be disorder-specific. Understanding these pathways is vital because untreated
depression is highly related to the development of suicidal thoughts and behaviors, making it
crucial to intervene early to prevent these severe consequences (Maslow et al., 2015). In the
context of Wenzel and Beck’s (2008) cognitive model of suicidal behavior, heightened levels of
information processing biases are linked to an increased risk of suicide. This model suggests
that the frequency, intensity, and duration of biases in information processing play a critical role
in suicidal ideation and behavior. These cognitive distortions for adolescents who are already
going through a turbulent developmental period can be detrimental. Adolescents are more
susceptible to emotional dysregulation and may lack coping mechanisms compared to adults.
Also, the intersection of cognitive vulnerabilities with other risk factors such as family conflict,
peer pressure, and academic pressures, can aggregate the risk of developing depressive
symptoms and suicidal behavior.

The Present Study

While there is a vast amount of research regarding information processing in adult
depression, recent literature on adolescents is limited. Therefore, this present study extrapolates
from adult studies to bridge this gap. The significance of the present study is also underscored
by depression’s dual role as a leading cause of disability among adolescents and a major
contributor to suicide rates in this age group (Johns Hopkins Medicine, n.d.). This issue
highlights the urgent need to understand and address depression in adolescents to mitigate
severe outcomes such as suicide.

Therefore, the present study utilizes the Adolescent Depression Information Processing
Model, a modified version of the model by Rice and Dolgin, to explore the cognitive and
neurobiological disruptions contributing to the development of depression in adolescents. Rice’s
and Dolgin’s (2005) model, featured in their seminal work “The Adolescent: Development,
Relationships, and Culture,” represents a comprehensive approach, updated numerous times to
incorporate the latest research and theoretical advancements in adolescent development. As
such, by analyzing these disruptions in each stage of the Adolescent Depression Information
Processing Model, this paper argues that alterations in the stages of information processing are
linked to depression in adolescents.
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Figure 1: Steps in Information Processing in Adolescents. Adapted from Rice & Dolgin (2005).

As seen in Figure 1, a novel model of information processing in adolescents is presented.
This model includes the following steps that lead to the execution of stimuli through action: 1)
selection, 2) interpretation, 3) incorporation of memory, 4) thinking, and 5) reasoning to validate
the information. This paper demonstrates how each step of this model is disrupted by negative
cognitive biases, contributing to depression in adolescence.

In summary, examining information processing steps provides a window into the cognitive
factors that contribute to the development and maintenance of depression in adolescents. This
knowledge is essential for advancing our understanding of psychiatric disorders, optimizing
treatment approaches, and improving outcomes for individuals affected by depression and
related conditions.

Selection: Negative Attentional Bias

The first stage of the information processing model that is disrupted in depression is
information selection. Depressed individuals may have a propensity for deliberately selecting
negative information (Mennen et al., 2019).

Whether or not afflicted by depression, the brain selectively filters information based on
social norms, personal preferences, and cognitive style (DeAngelis, 2023). This process occurs
outside of conscious awareness (Agarwal, 2021). Stevens and Bavelier (2012) define selective
attention as “the processes that allow an individual to select and focus on particular input for
processing while simultaneously suppressing irrelevant or distracting information” (pg. 30).
Selection is an essential step in the information processing model because our senses are
bombarded with countless stimuli that our brains simply cannot process and comprehend. Even
though selection is typically biased in healthy individuals due to personal preference,
experience, and belief (McAndrew & Gore, 2012), in the case of individuals experiencing
depression, this bias shifts from merely a tendency to select information that confirms existing
beliefs to a more generalized negative bias.

Prominent theories of adult depression have recently considered the association between
heightened attention to negative stimuli and depression, with data suggesting that attentional
biases may play a causal role in the onset of depression (Baert et al., 2010; Eizenman et al.,
2003). Depressed individuals tend to pay greater attention to negative stimuli (Platt et al., 2015).
Mennen et al. (2019) defines negative attentional bias as “the tendency of depressed individuals
to focus on negative stimuli and thoughts more than healthy individuals” (pg. 1). Negative
attentional bias is one of the key components of cognitive bias, as it is the first major bias played
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in information processing, impacting all of the later stages (Ao et al., 2020). For example, in a
2020 study, major depressive disorder (MDD) patients had greater selective attention to
negative stimuli like negative facial expressions and words, while they also displayed reduced
attention toward positive stimuli (Ao et al., 2020).

Similar patterns of attentional bias can also be observed in the adolescent population.
Hankin et al. (2010) gathered 161 children aged 9 to 17, including those with MDD, anxiety,
comorbid MDD and anxiety, and healthy controls. They used the dot-probe task to measure
attentional biases by having participants quickly identify the location of a dot that appears after
viewing pairs of emotional and neutral faces, with faster response times indicating preferential
attention to the emotional stimuli. They discovered that youth with MDD oriented more quickly to
sad faces, indicating preferential selective attention to sad stimuli. Another study, using a
dot-probe measure of attentional bias with 105 adolescents aged 13-17, found a significant
association between negative attentional biases and increased symptoms of depression (Platt et
al., 2015). A study was conducted with 681 adolescents using both a dot-probe task and an
emotional visual search task, showing that negative attentional bias is a distinct cognitive
process in adolescent depression (Klein et al., 2017). Additionally, another study demonstrated
a positive association between negative attentional biases and symptoms of depression
(Mennen et al., 2019).

Attentional bias also embodies the tendency to neglect and downplay positive stimuli
(Levens & Gotlib, 2009). Sanchez et al. (2017) conducted a study with 39 adult participants with
a broad range of depression levels, participants completed a standard eye-tracking paradigm in
a stress-inducing environment. They were given false emotional feedback while giving a
speech, and their eye movement, stress reactivity, and recovery were assessed. The authors
found that patients’ depression level was associated with prolonged engagement with and
difficulty disengaging attention from negative stimuli—or feedback. They also emphasized that
attentional bias mediated the association between depressive levels and self-reported stress
recovery, predicting lower recovery from stress after giving the speech.

While this study took place with adults, similar findings have been found in adolescents.
In one study of 26 adolescent girls (Woody et al., 2019), participants gave a speech in front of
both a critical and positive judge, while their eye movements were tracked. In contrast to healthy
participants, girls with higher depressive symptoms looked at the potentially critical judge for a
longer period of time. These findings support that adolescent depressive symptoms are
correlated with sustained attention toward critical evaluation and exclusion of positive evaluation
(Woody et al., 2019).

Neurobiology also further solidifies the existence of negative attentional bias in
adolescent patients with depression. White matter plays a critical role in the filtration of irrelevant
or unwanted information by supporting the connectivity between the visual cortex and the
parietal cortex, allowing individual attentional selectivity (Seiler et al., 2011). Further, in
adolescents with depression, this normative neurobiological process is disrupted. Barch et al.
(2022) demonstrated in a recent diffusion tensor imaging study that depressed adolescents
have less white matter in regions key for information processing—which may indicate a
biological substrate for altered selection. Literature focused on white matter development in
children and adolescents shows evidence for reduced white matter—specifically fractional
anisotropy in uncinate and cingulum—in adolescents with depression (Barch et al., 2022).
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Interpretation: Negative Interpretative Bias

The second stage of the information processing model that is disrupted in depression is
interpretation. Depressed individuals may interpret ambiguous information more negatively than
others. This tendency is called negative interpretation bias (Berna et al., 2011).

Negative interpretation bias is also evident in adolescent depression. Orchard and
Reynolds (2018) assessed interpretation bias scores in adolescents aged 12 to 18, comparing
depressed and non-depressed clinical groups with healthy and elevated community groups.
Their findings indicated that clinically referred adolescents with depression tended to interpret
ambiguous scenarios more negatively compared to others in the study. This supports the idea
that adolescent depression involves interpretation biases as described in the cognitive mode.
Moreover, Sfarlea et al. (2020) examined three groups of adolescents aged 9 to 14 years old:
those diagnosed with major depression, those at high risk for depression (children of depressed
parents), and those at low risk for depression. They performed two experiments to measure
negative mood induction interpretation biases: the Ambiguous Scenarios Test (AST), where
adolescents verbally described how they interpreted an ambiguous scenario, and the Scrambled
Sentences Task (SST), where adolescents rearranged scrambled sentences into a coherent
statement. These tests were used to measure implicit interpretation. The study revealed the
presence of both explicit and implicit negative interpretation biases in adolescent MDD. The
authors also discovered that negative interpretation bias often predates the diagnosis of
adolescent depression. This finding suggests that negative interpretation bias may contribute to
the onset of depression, fitting within the framework of the information processing model.

While negative interpretation biases in adolescents with depression significantly affect
how they perceive ambiguous scenarios, these biases also extend to their self-perception.
Understanding how these biases shape self-interpretation is crucial, as it further elucidates the
pervasive nature of cognitive distortions in depression. Hirsch et al. (2007) explored how training
individuals to focus on either negative or positive social outcomes could impact their self-image.
The study found that adolescents trained to see negative outcomes developed a more negative
self-image, whereas those trained to see positive outcomes improved their self-perception. This
indicates that interpretation biases can be modified through cognitive interventions and are not
merely a reflection of current mood states.

Low self-esteem is a prevalent issue among adolescents with depression, as indicated by
studies linking self-esteem levels to depressive symptoms (Masselink et al., 2018). Interventions
aimed at alleviating early adolescent depression often target improving self-esteem (Zhou et al.,
2018). For instance, Shah et al. (2020) examined 600 students aged 12 to 18 using the Beck
Depression Inventory Scale and Rosenberg Self-esteem Scale, revealing an inverse
relationship between self-esteem scores and depressive symptoms. Additionally, Ibrahim et al.
(2022) conducted a study involving 461 students aged 1 to 17, where the Rosenberg
Self-esteem Questionnaire was used to assess self-esteem. Among the participants, 99 were
diagnosed with depression. The findings showed that 47.5% of adolescents with low
self-esteem experienced depression, contrasting with only 2% of those with high self-esteem.
These results underscore the critical role of self-esteem in adolescent mental health,
highlighting its association with depression risk.

From a neurobiological perspective, negative self-perception, or self-interpretation, is
linked to increased connectivity between the precuneus, prefrontal cortex, and short-term
memory systems, which are involved in ruminative processes associated with low self-esteem
(Cheng et al., 2018). This neurobiological research underscores the role of attentional bias
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within the information processing model. In a study involving 32 unmedicated patients with
early-onset chronic depression and 40 healthy controls, Rubart et al. (2022) found significant
differences in brain connectivity patterns. Healthy controls exhibited robust connectivity between
the precuneus and right pre-supplementary motor area, whereas individuals with depression
showed weaker connectivity between the subcallosal anterior cingulate and the precuneus. The
subcallosal cingulate cortex is known for its role in regulating emotional behavior and feelings of
sadness (Dunlop et al., 2017), while the precuneus is crucial for self-processing operations
(Cavanna & Trimble, 2006).

Memory: Negative Memory Bias

Humans, often described as empirical beings, depend on past experiences to make
sense of the world (Malcolm et al., 2016). Recalling specific memories is integral to information
processing, a stage that falls under interpretation.

Generally, humans tend to prioritize the retrieval of negative memories over positive ones
(Williams et al., 2022). This tendency is particularly pronounced in individuals with depression,
who exhibit a heightened form of this prioritization known as “negative memory bias” (Vrijsen et
al., 2017). Research with adult patients has shown a direct correlation between the severity of
depression symptoms and the extent of negative memory bias (Duyser et al., 2020). The trend
is also observed in adolescents. A study involving 315 early adolescents aged 11 to 12 and 263
mid-adolescents aged 13 to 15 found that those who recalled more self-referential negative
words and fewer self-referential positive words exhibited more severe depressive symptoms
(Bone et al., 2021), demonstrating the clear correlation between negative memory bias and
mental health symptoms.

Adolescents not only favor negative memories over positive ones but also tend to
interpret their memories more negatively. They are less accurate in recalling positive memories
and are more likely to falsely recall negative memories, such as recalling negative lures—words
that are related to the presented material but were never actually presented to them (Joormann
et al., 2009). This abnormal pattern of memory recall and interpretation is evident in individuals
with depression, as commonly experienced symptoms include memory deficits and loss
(Joormann et al., 2009). This suggests that memory processing in individuals with MDD is
skewed, characterized by deviations and atypical patterns.

The hippocampus is a vital part of the human brain, in charge of both the formation and
retrieval of memories, and its involvement in both depression and memory is well demonstrated
in human neuroimaging studies (Wiltgen et al., 2010). MacMaster and Kusumakar (2004 ) found
that there was a significant difference in the left hippocampus compared to the right when
examining the hippocampal structures of 17 patients with MDD—13 to 18 years old—with 17
healthy controls. The left hippocampus is in charge of episodic verbal memory—subjective
information that can be interpreted in many different ways—while the right hippocampus
oversees spatial memory—information that is far more objective (Ezzati et al., 2016). These
findings suggest that memories open to various interpretations are more likely to be distorted
and viewed through a highly subjective lens in individuals with depression compared to healthy
individuals. Consequently, adolescents with depression often experience increased significant
alterations in specific regions of the brain, affecting their subjective recollections.
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Thinking: Rumination and Overthinking

Thinking is the third stage of the information processing model. This stage begins with an
in-depth engagement with the memories recalled during the interpretation process. Individuals
reflect on and scrutinize these memories, extracting meaning and understanding past
experiences. This stage also involves making future predictions based on processed
information, enabling complex analysis of stimuli, generating insights, and anticipating potential
outcomes (Tarieh, 2021).

Persistent negative feelings are one of the most common symptoms of depression in
both adults and adolescents (Bains & Abdijadid, 2023; Hankin, 2010). Rumination and
overthinking are key characteristics of thinking in depressed individuals, reinforcing these
negative sensations (Hertel et al., 2023; Tang et al., 2023). In fact, individuals with depression
tend to stay alone and isolated, which leads them to linger in their thoughts longer, amplifying
the impacts of rumination and overthinking (EImer & Stadtfeld, 2020).

Rumination is defined as “focusing passively and repetitively on one’s symptoms of
distress” (Nolen-Hoeksema, 2009, pg. 216). For individuals experiencing depression, their recall
of memories tends to focus primarily on negative ones. These negative memories act as
triggers, leading to repetitive dwelling. Individuals with depression struggle to disengage from
negative stimuli (Levens & Gotlib, 2010), becoming stuck in a loop of replaying distressing
memories. This inability to move on perpetuates rumination, turning thinking into a continuous
cycle of negativity. To combat this specific behavior, rumination-focused cognitive behavioral
therapy (RF-CBT) is commonly used (Langenecker et al., 2024), highlighting the significant
impact of rumination on those with depression and the need for specialized interventions.

Extensive research revealing the detrimental consequences of rumination on mental
health provides strong support for the use of Rumination-Focused Cognitive Behavioral Therapy
(RF-CBT). Depression symptoms have always been associated with rumination, which is
characterized as an ongoing, passive concentration on upsetting sensations and their possible
causes and effects.

For instance, Wilkinson et al. (2013) tracked the symptoms and severity of depression in
658 healthy teenagers at elevated risk for psychopathology over the course of a year. High
levels of rumination were found to be a significant predictor of the emergence of depression
during the follow-up period. This emphasizes the importance of ruminating as a critical cognitive
susceptibility component in teenage depression.

In a similar vein, Hankin (2010) studied 350 teenagers and discovered that greater
rumination levels were predicted. Repeated negative thinking patterns reinforce a cycle of
rumination, continuously dwelling on negative thoughts and emotions without finding solutions.
This cycle amplifies negative neural pathways, heightening the risk of depression. Repeated
thinking of memories can solidify them into long-term memories, making them more likely to
recur (Rasch & Born, 2007).

Another aspect of the thinking stage of the information processing model is overthinking.
Overthinking involves excessive analysis and dwelling on the root causes and consequences of
information, often involving predictions and assumptions (Qasim et al., 2022). At the same time,
however, individuals with depression often anticipate less positive outcomes, particularly in
comparison to those without depression (Macleod et al., 2010).

This negatively oriented future thinking is associated with a sense of hopelessness, a key
factor in suicidality in depression (MacLeod et al., 2010). Horwitz et al. (2016) define
hopelessness as “a set of cognitive schemas oriented toward negative views/expectations about
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the future” (pg. 169). Identifying overthinking and hopelessness early on is crucial, given that
more than 90% of youth who die by suicide have been found to be diagnosed with at least one
mental illness (Galaif et al., 2007). Thus, it is essential to understand this tendency towards
overthinking and negatively oriented future thinking in depression. Hopelessness plays a
profound role in shaping cognitive schemas and contributing to the heightened risk of suicidal
behavior among adolescents.

Furthermore, examining the neurobiological basis of predictive processing offers valuable
insights that confirm distinct patterns of thinking in adolescents affected by depression. The
anterior lateral prefrontal cortex (PFC) plays a vital role in estimating future success (Miyamoto
et al., 2021). The lateral PFC regulates negative emotions, keeping them under control. When
the PFC becomes dysfunctional, emotions can become hyperactive and out of control, often
leading to depression (Yeung et al., 2021). Lower neural value signaling in the PFC is strongly
connected to depressive symptoms in adolescents (Palacios-Barrios et al., 2021).
Neurobiological evidence further confirms the negative impact of the thinking stage in the
adolescent information processing model.

Reasoning: Cognitive Impairments

Reasoning is the fourth stage in information processing. In this stage of the information
processing model, individuals reevaluate the information that they have processed.

It is generally understood that depression can impair rational thinking and lead individuals
to become more emotionally driven, which may affect their ability to think logically. Irrational
beliefs are a known risk factor for depression (Solomon et al., 1998), demonstrating that
depression alters individuals’ ability to validate and re-evaluate the information they have
processed. Hu et al. (2022) asserted that “depression has a negative effect on reasoning in
adolescents” (pg. 5). These authors supported this assertion by assessing the reasoning
abilities of 1,961 Chinese adolescents aged 12 to 18 with depression, revealing a significant
negative impact of depression on their cognitive reasoning abilities.

The limited rationality of individuals with depression’s minds is further supported by
neurobiological evidence, particularly the link between depression and hemispheric imbalances.
Specifically, depression is associated with an overactive right hemisphere and a relatively
underactive left hemisphere (Hecht, 2010). The left hemisphere governs quantitative and
analytical functions, while the right hemisphere is responsible for intuition and creativity, leading
to a more subjective experience of the world (Shmerling, 2022). This interplay underscores how
neurobiological imbalances contribute to diminished rationality in individuals with depression,
resulting in altered reasoning.

While little is known about the hemisphere imbalance linked to adolescent depression,
research on the corpus callosum has provided significant new knowledge. The corpus callosum
is a crucial structure that sits between the two hemispheres of the brain and plays a major role
in effective signaling and communication between them (Queensland Brain Institute, n.d.).
MacMaster et al. (2013) discovered that adolescents with depression have a smaller corpus
callosum compared to their healthy peers. This finding, based on MRI measurements of the
corpus callosum volume in 16 patients with MDD aged 14 to 18, compared with age- and
sex-matched healthy individuals, highlights a limited connection between hemispheres. When
the corpus callosum is smaller, the brain tends to process information through the stronger side
(Fritz, n.d.).
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Adolescence is inherently controlled by emotions, as evidenced by both behavioral
observations and brain development science. Teengaers typically respond to the world more
emotionally than rationally (Mulholland, 2024). This emotional orientation likely results in
information being processed predominantly by the right hemisphere, which is stronger in many
adolescents. Consequently, the limited rationality observed in adolescents, including those who
are healthy, may lead to flawed or overly emotional responses that they fail to recognize when
re-evaluating processed information.

Conclusion

This review paper underscores the critical importance of understanding the Adolescent
Information Processing Model to grasp the cognitive and neurobiological foundations of
depression during a pivotal stage of development. Adolescence, characterized by heightened
neuroplasticity and significant brain development, represents a vulnerable period where
negative thought patterns and experiences can have profound and lasting impacts. The high
prevalence of depression among adolescents, coupled with its severe consequence of
increased suicide rates, highlights the urgent need for deeper insights into its mechanisms.

By dissecting the Adolescent Information Processing Model, this paper has illuminated
how cognitive biases disrupt each stage—selection, interpretation, memory incorporation,
thinking, and reasoning. These disruptions lead to a persistent negative cognitive style that
perpetuates depressive symptoms. For instance, negative attentional biases skew the selection
of information towards negative stimuli, while negative interpretation bias leads adolescents to
interpret ambiguous situations pessimistically. These biases are further compounded by
negative memory biases, where adolescents recall negative experiences more vividly and
frequently than positive ones. Additionally, ruminative and overthinking patterns during the
thinking stage reinforce these negative memories and interpretations, creating a vicious cycle
that entrenches depressive symptoms. Finally, impaired reasoning abilities hinder adolescents’
capacity to critically evaluate and challenge their negative thoughts, solidifying the grip of
depression.

The neurobiological evidence presented in this review complements these cognitive
findings, highlighting structural and functional changes in the brain associated with adolescent
depression. These changes include alterations in white matter integrity, hippocampal volume,
and connectivity patterns between critical brain regions. Such neurobiological insights provide a
more comprehensive understanding of how cognitive biases are not merely psychological
phenomena but are deeply rooted in the brain’s architecture and functioning.

The implications of these findings are profound. Early identification and intervention are
paramount in mitigating the progression of depression in adolescents. Cognitive-behavioral
therapies (CBT), which specifically target negative cognitive biases, have shown promise in
disrupting these harmful cognitive cycles. By addressing these biases early, CBT can promote
healthier cognitive patterns, improve mental health outcomes, and reduce the risk of severe
consequences such as suicide.

This review also calls for continued research to further elucidate the intricate mechanisms
underlying adolescent depression. Future studies should focus on the longitudinal impact of
cognitive biases and their neurobiological correlates, aiming to develop more effective, targeted
therapeutic interventions. Understanding the dynamic interplay between cognitive and
neurobiological factors can lead to innovative treatment strategies that are tailored to the unique
developmental needs of adolescents.
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Ultimately, enhancing our understanding of information processing in adolescents not
only deepens our knowledge of depression’s mechanism but also informs more effective
prevention and treatment strategies. By addressing cognitive vulnerabilities early, we can foster
resilience, enhance mental health, and improve the overall well-being of young people. This
comprehensive approach is essential for ensuring that adolescents navigate this critical
developmental period with greater psychological strength and stability, laying the foundation for
healthier adult lives. The significance of this research lies in its potential to transform how we
understand, prevent, and treat adolescent depression, offering hope for a brighter, more resilient
future for our youth.
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