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Abstract

Background: The majority of adolescents do not employ coping mechanisms in face of
stressful situations. This in turn leads to a decrease in hippocampal responses to subsequent
presentations of emotional stimuli among other consequences related to emotional functions of
the brain.

Objectives: The purpose of this paper is to analyze and synthesize the relationship between
lack of coping mechanisms and its effect on the emotional functions of the brain, more
particularly fluctuations in behavior. By recognizing these key components, effective strategies
and awareness can be fostered to elevate the incorporation of coping skills.

Methods: Participants were recruited via systematic random sampling at Adlai E. Stevenson
High School, where every third person entering the library was invited to participate. A total of
63 students participated, including 25 from the 11th and 12th grades and 5 from the 10th grade.
Informed consent was obtained, and interviews were transcribed verbatim. Thematic analysis
was conducted to identify common themes related to coping strategies and emotional
outcomes, providing insights into adolescents' personal coping experiences with academic
stress. This review was conducted by the use of PubMed, American Heart Association Journals,
the Center for Disease Control and Prevention, and other scholarly sources relevant to the
keywords.

Results: Based on the results, adolescents experience academic stress from test anxiety,
homework burdens, and societal and family expectations. To manage stress, they employ
coping mechanisms such as seeking social support from friends and family, engaging in
self-care activities like reading and exercising, and actively addressing academic challenges.

While some resort to avoidance strategies like procrastination, these are less effective. The
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efficacy of coping strategies varies with individual and situational factors, with adaptive
strategies improving emotional well-being over time. Cultural influences play a significant role,
highlighting the need for culturally tailored interventions to support adolescents in managing
academic stress effectively.

Conclusions: The literature analysis and experimental results reveal intricate relationships
between coping strategies, academic stress, and adolescents' emotional outcomes. Common
stressors include homework and testing, exacerbated by family and cultural expectations.
Identified coping mechanisms include active participation, seeking social support, self-care, and
sometimes avoidance. The effectiveness of these strategies varies, with adaptive techniques
enhancing resilience and emotional health. The findings underscore the need for tailored
interventions promoting useful coping strategies, bolstering social support networks, and
encouraging self-care. There are gaps in understanding the interplay between coping
mechanisms and cultural factors, necessitating further research across diverse backgrounds to
develop culturally aware and effective support interventions for adolescents.

Keywords: Stress, Coping Mechanisms, Emotional Brain Growth, Adolescent
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Introduction:

The biological stress responses contain numerous interconnections among the immune
and nervous system. Stress not only impacts one's physical health, but consumes their social
and mental life. As evolution occurred over generations, the stress people experience also
evolved. Instead of worrying over whether they would get eaten by a predator, the majority of
the human population focused on the financial, social and academic struggles. Currently,
10-30% of students experience academic stress [1] with a staggering 77% resorting to
unhealthy coping mechanisms [2]. This surge in stress levels, coupled with detrimental coping
methods, creates an imbalance in neural circuitry governing cognition, potentially influencing the
expression of behaviors and behavioral states associated with anxiety .

This study hypothesizes that adolescents using effective coping mechanisms have
enhanced emotional resilience and functional behavioral responses, contributing significantly to
the existing literature. First, it validates the correlation between coping mechanisms and the
emotional state of the brain. Despite the separate discussions on these topics, their direct
relationship has ultimately received limited research attention. Second, the findings suggest
potential avenues for future research, specifically focusing on the emotional changes within the
brains of teenagers, crafting a clear platform for interventions and preventative measures to be

implemented.

Methods:

To investigate the coping mechanisms employed by adolescents in response to academic

stress and their impact on emotional functions, we conducted a study utilizing a mixed-methods
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approach, focusing solely on semi-structured interviews. The study was conducted at the library
of Adlai E. Stevenson High School, which provided a conducive environment for data collection
and ensured a diverse sample of participants. The study participants were recruited using a
systematic random sampling method. Specifically, we approached every third person entering
the library to invite them to participate in the study. We surveyed a total of 63 individuals. There
were 25 students per 11th and 12th grade, and a total of 5 students involved in the study that
were 10th graders. The sampling strategy was purposefully designed to capture a range of
experiences across different stages of adolescence. We selected specific grades to reflect
varying levels of academic and social pressures, which often differ significantly as students
advance through high school. Grades 11 and 12 were prioritized due to the heightened
academic and career-related pressures associated with the later years of high school. However,
we included a smaller group from the 10th grade—five students—in order to represent the
perspectives of younger students without over-representing a cohort that may experience
different stressors. By structuring the sample in this way, we aimed to balance depth and
breadth in understanding coping mechanisms at different developmental stages. Informed
consent was obtained from the participants prior to conducting the interviews. The
semi-structured interviews were conducted with each participant individually, allowing for
in-depth exploration of their experiences with academic stress and coping mechanisms. The
interview protocol included open-ended questions about participants' perceptions of academic
stress, the coping strategies they employed in response to stressors, and the perceived impact
of these strategies on their emotional well-being. Participants were encouraged to elaborate on
their responses and share personal anecdotes or examples to provide richer insights. All

interviews were with the participants' consent and transcribed verbatim for analysis. Thematic
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analysis was conducted to identify recurring themes and patterns related to coping mechanisms
and emotional outcomes among adolescents facing academic stress. Data analysis involved
coding the interview transcripts to identify common themes and categories related to coping
strategies and emotional functions. The coding process was iterative, with codes being refined
and revised as new themes emerged from the data. By focusing solely on semi-structured
interviews and utilizing a systematic random sampling method, this study aimed to provide an
in-depth exploration of adolescents' coping mechanisms in response to academic stress. This
study employed a qualitative design, focusing on semi-structured interviews with high school
students to explore coping mechanisms and behavioral responses to academic stress. Although
a mixed-methods approach was initially considered, we opted for a qualitative focus to gain
in-depth insights into participants’ personal coping experiences, allowing us to examine nuanced
themes such as stress management strategies, perceived effectiveness, and emotional
responses. No quantitative data was collected, as our research aimed to uncover subjective,
complex perspectives rather than generalizable patterns. This approach aligns with the study's

goals, enabling a rich thematic analysis based on participants’ narratives.

Theoretical Framework:

Initially, to foster understanding of existing theories in relation to stress and coping
mechanisms, we must provide a theoretical framework. Adolescence remains a pivotal time
period for cognitive and socio-emotional changes. Therefore, a theoretical framework can guide
the exploration of interactions and advocate for the development of interventions. In this paper,
we are going to focus on Lazarus and Folkman's Transactional Model of Stress and Coping and

the Biopsychosocial Model.
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The Lazarus and Folkman's model defines stress as a dynamic process involving continuous
transactions between individuals and their environment. This model posits that stress is a result
of an individual’s appraisal of environmental demands and their perceived capacity to manage
those demands. Adolescents facing academic stress frequently evaluate their workload, test
performance, and time management as part of this transactional process, assessing whether
they have the necessary resources—emotional, cognitive, or behavioral—to cope effectively.
The model is particularly relevant to adolescents in high-stakes educational environments,
where academic stress can be a constant, and individual responses to stress vary based on
personal and situational factors. The model emphasizes the importance of stress appraisal and
coping mechanisms and highlights the bidirectional nature of it [3]. The model then takes a step
forward to mention how there are two primary coping mechanisms: problem solving and emotion
focused coping [3]. Categorizing strategies into these two broad topics allows for relevant
understanding of different stresses, (ex: academic), and their perception of control over them. In
essence, the model aims to help people cope with these stressful situations by using objective
appraisal [4]. By applying this model, we aim to understand how adolescents actively interpret
and manage their academic challenges through various coping mechanisms, which may be

adaptive or maladaptive.

On the other hand, The Biopsychosocial Model makes an effort to cultivate understanding of
well-being by integrating social and biological factors to emphasize the direct relationship
between them in shaping an individual’s experience and outcome [5]. By considering these
factors together, it allows the model to provide a holistic understanding of these elements'
impacts. For example, academic stress can leave an impending impact on the physiological

effects on adolescents: it could alter the neuronal circuits [6], or the neurotransmitter levels [7].
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These biological factors can therefore contribute to how adolescents respond. Additionally,
social factors—like peer relationships and parental expectations—impact how adolescents

perceive and react to academic stress.

The transactional and biopsychosocial models complement each other by providing a
multi-layered perspective on stress. While the transactional model focuses on cognitive
appraisal and coping responses, the biopsychosocial model broadens the scope, illustrating
how physical and social environments contribute to an adolescent's overall stress experience.
Together, these models help explain the complex ways in which adolescents process and cope
with academic demands, recognizing that stress management is not just an individual cognitive

process but also one influenced by broader biological and social contexts.

Coping Mechanisms and Academic Stress:

For adolescents, the major stress seems to be academic stress. This stress can arise from
various sources such as fear of failure, workload, academic expectations, and balancing
academic demands with other responsibilities. Academic stress is known to have significant
effects on the mental health and academic performance of adolescents [8]. However, by
incorporating certain coping mechanisms, adolescents can manage these difficulties. Coping
mechanisms typically refer to the strategies individuals use to manage stress, or challenging
situations. These mechanisms can be both conscious and unconscious and can vary widely
from person to person [8]. Coping mechanisms can be adaptive, helping individuals effectively
deal with stressors, or maladaptive where they potentially exacerbate stress or cause other

problems [9].
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A variety of coping strategies and techniques are employed in the process of dealing with
academic stress. For instance, adolescents may use problem-focused coping strategies to
address the academic stressors directly by taking action to solve the underlying problems. They
may engage in behaviors such as seeking additional help from teachers, or joining study groups
to improve their academic performance. Studies have shown that problem-focused coping is
associated with better academic outcomes and psychological well-being among adolescents
[10]. Emotion-focused coping strategies involve regulating distressing emotions associated with
academic stress without necessarily addressing the underlying problems directly. Adolescents
may also use techniques such as seeking emotional support from friends or engaging in
relaxation exercises to manage their stress levels. Research suggests that emotion-focused
coping can help adolescents alleviate emotional distress and maintain psychological well-being,
even if it doesn't necessarily improve academic performance directly [11]. Avoidance coping can
be inferred as a form of disengagement coping, where individuals attempt to distance
themselves from the stressor. Adolescents also tend to use avoidance coping strategies such as
procrastination, denial, or social withdrawal to avoid confronting the academic stressors directly.
However, studies have indicated that avoidance coping tends to be associated with poorer

academic outcomes and psychological well-being among adolescents [12].

Coping mechanisms mainly vary significantly based on individual characteristics such as
gender, socioeconomic status (SES), and cultural factors. Research suggests that women tend
to utilize more emotion-focused coping strategies compared to men. They may be more likely to
seek social support, engage in emotional expression, and use cognitive reappraisal techniques
to manage stressors. This trend may be influenced by societal norms that encourage women to

express emotions openly and seek support from others [13]. On the other hand, men may be
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more inclined to use problem-focused coping strategies, such as seeking solutions to stressors
or engaging in instrumental actions to address challenges. This may be influenced by traditional
masculine norms that emphasize self-reliance and problem-solving abilities [14]. Interestingly,
individuals from higher socioeconomic backgrounds may have access to more resources, and
as a result, they may be more likely to use problem-focused coping strategies and seek
professional help when facing stressors [15]. Conversely, individuals from lower socioeconomic
backgrounds may have fewer resources and face more chronic stressors related to poverty, and
may be more inclined to use emotion-focused coping strategies, such as seeking social support
from family and friends, or avoidant coping strategies, such as denial or substance use, due to
limited resources for problem-solving [16]. Similarly, in cultures that emphasize individualism,
such as Western societies, coping strategies may focus more on individual autonomy and
assertiveness. Problem-focused coping and emotion-focused coping may be commonly used,
depending on the nature of the stressor and personal preferences [17]. In contrast, cultures that
prioritize collectivism, such as Asian or African societies, may emphasize the importance of
interdependence, and family support. Coping strategies may involve seeking guidance from
elders, maintaining group cohesion, and prioritizing the well-being of the community over
individual needs [17]. It's important to recognize that individuals possess multiple intersecting
identities [19], and coping mechanisms may be shaped by the interplay of these factors. For
example, a woman from a lower SES background may face unique stressors related to gender
discrimination and socioeconomic disadvantage, leading to a complex array of coping strategies

that reflect both her gender and socioeconomic status.

Emotional Functions of the Brain:

10
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The limbic structure oversees and micromanages one’s emotions. While research fails to
provide full detail regarding the structures, the known ones are the amygdala, hippocampus,
limbic cortex, and hypothalamus [20] The feeling of chronic stress can therefore impair these
structures significantly. For instance, it would significantly reduce the volume of hippocampus
[21], leaving the body to have fluctuated temperature, growth, weight, etc. [22]. Furthermore,
different types of stresses activate different types of neuronal circuits that are life threatening In
contrast, psychological stressors, such as academic stress, activate higher-order brain
structures for further perceived endangerment. [23]]. For instance, when someone is
experiencing a stressful event, the amygdala, a structure that facilitates emotional processing,
sends a signal of discomfort to the hypothalamus [24], a structure that keeps your body stable.
(“Hypothalamus”). However, long term stress often overactives the limbic system and the over

release of epinephrine can damage blood vessels, and cause high blood pressure [25].

These key structures play crucial roles with regulation and expression of emotions, while
neurotransmitters act as chemical messages to facilitate the communication between the vast
regions of the brain [26]. For instance, the major neurotransmitters related to stress are
dopamine and norepinephrine (NE). These chemical messages are very sensitive to stress, so
much so that it depletes critical neurotransmitters; these low levels can therefore leave one to
be depressed and prone to addiction [27] affecting students' performance at school and their

relationships with people around them.

To further advance the relationship of the brain to emotional function, it is utmost clear that
stress, especially during developing states such as adolescentes, causes functional and

morphological changes to the amygdala and PFC at a substrate and circuit level, which may

11
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have behavioral implications for emotion regulation [28]. More specifically, when analyzing
behavioral changes, there seems to be a pattern of cloudy thinking, increased alcohol or drug
use and a change in emotional responses to others [29]. In particular, when observing
anhedonia with its coupled association with chronic stress and prevalence in adolescence [30],
there seems to be a strong association with depression that arises when POMC neurons in the
arcuate nucleus of the hypothalamus become hyperactive [31]. When observing human studies,
anhedonia seems to be characterized by dysregulation of circuits involving the PFC and

amygdala, regions that are notably affected by chronic stress.

Results:

Adolescent interviewees highlighted several prevalent academic stressors, including test
anxiety, the overwhelming burden of homework, and the fear of being unprepared. These
stressors are often exacerbated by societal and familial expectations to achieve high academic
performance. To navigate these challenges, teenagers reported employing various coping
strategies, reflecting their need to manage stress effectively in an increasingly demanding
environment. One significant coping mechanism is social support, which serves as a vital
resource during difficult times. Many adolescents rely on friends and family for emotional
comfort and practical advice. These relationships provide a sense of stability and reassurance
that helps them cope with academic pressures. Additionally, self-care practices have proven
beneficial for many teenagers. Engaging in activities such as reading, exercising, and listening
to music allows them to alleviate stress and restore emotional balance, offering a moment of
reprieve from their demanding routines. Nevertheless, some teenagers acknowledged that

avoidance coping mechanisms, such as procrastination, were only partially successful.

12
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Individual preferences and situational factors affected each coping strategy's efficacy differently.
There were long-term impacts, with dependence on poor coping mechanisms prolonging stress
and regular application of adaptive strategies improving emotional well-being. Cultural
backgrounds played a big role in how teenagers coped with academic stress, influencing both
short-term and long-term outcomes. For teens from collectivistic cultures, family and community
support were often the go-to strategies. Sharing their struggles with loved ones and leaning on a
close-knit network not only helped them feel less alone but also gave them emotional strength
during tough times. On the other hand, teens from individualistic cultures tended to rely more on
themselves, using strategies like setting personal goals or working independently to deal with
stress. These approaches had lasting effects. Relying on unhelpful habits, like avoidance or
self-criticism, often made stress stick around longer. But when teens consistently used healthy
strategies—whether that meant seeking support from others or solving problems on their
own—they saw big improvements in their emotional well-being.

Adolescent Coping with Academic Stress

- Prevalent Academic Stressors in Adolescents sor Coping Strategies Used by Adolescents
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Conclusion and Discussion:

The literature analysis and experimental results reveal the varied relationships between
coping strategies, academic stress, and their emotional consequences for adolescents. Stress
stemming from academic pressures, such as homework, tests, and the fear of falling short, is a
universal challenge. This stress is often amplified by cultural norms and family expectations,
creating a complex dynamic that shapes how teens experience and manage their emotional
well-being. For example, one participant shared, “/ always feel like | can’t take a break because
my parents expect me to score top grades, and if | don't, it’s like I've let them down.” This quote
highlights how external expectations can intensify stress, pushing some teens toward unhealthy
coping mechanisms like avoidance or overworking. On the flip side, another participant noted,
“When things get overwhelming, | like to talk to my friends. It’s like they remind me that I’'m not
alone, and that helps a lot.” This scenario reflects how leaning on social support—whether from
friends or family—can buffer stress and foster resilience. The findings also revealed that cultural
context plays a significant role. Adolescents from collectivistic backgrounds often relied on
family and community for support, while those from individualistic cultures were more likely to
adopt self-reliant approaches like personal goal-setting or mindfulness practices. Both strategies
had their benefits, but consistent use of adaptive strategies like seeking social support or

engaging in self-care was linked to improved emotional well-being.

Several coping mechanisms have been identified to help adolescents manage stress, including
actively engaging in tasks, seeking social support, practicing self-care, and sometimes relying
on avoidance strategies. The effectiveness of these methods, however, varies significantly

among individuals. Understanding these dynamics is important because effective coping not

14
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only helps teens handle immediate stressors but also builds resilience, which can protect
against negative emotional outcomes in the face of academic challenges. The literature
suggests the need for interventions that promote healthy coping strategies tailored to each

adolescent's unique needs.

Strengthening social support networks in schools and communities is one key way to provide
emotional validation and foster resilience during tough academic times. Encouraging self-care
practices and active participation in school activities can also help teens manage stress more
effectively. For teens facing academic struggles, targeted therapy designed to meet these needs
can lead to improvements in overall mental health. Despite progress in this area, gaps remain in
understanding how cultural factors influence coping strategies. Future research should explore
how these strategies vary across cultural backgrounds and how family expectations shape how
teens manage stress. Additionally, investigating the potential role of digital mental health tools in
supporting coping mechanisms, particularly among teens from different cultural contexts, could
offer valuable insights. Further qualitative studies could also explore teens' personal
experiences with stress and coping, providing a more nuanced understanding of their
challenges. These findings could inform the development of culturally sensitive interventions,

ensuring they are appropriate for diverse adolescent populations.
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