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Abstract: Depression is the most common mental illness in adolescence, characterized by an inability
to regulate the negative emotional response to stress. In recent years, as the number of adolescents
with depression has increased, how to treat it has gradually become a widespread social concern.
Cognitive reappraisal, an emotion regulation strategy that can be pre-occupied and widely adaptable
in psychopathology, may be a new direction to improve adolescent depressive symptoms. By studying a
large body of English literature, this article provides an overview of adolescent depression and
cognitive reappraisal strategies, and reviews the application and current status of cognitive
reappraisal emotion regulation strategies to improve adolescent depression.
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1. Introduction

Depression is a psychological state of agitation and sadness and is a negative emotional response
exhibited by an individual in the face of internal or external stimuli [!l. According to the World Health
Organization (WHO), more than 300 million people worldwide suffer from depression, and nearly 800,
000 people commit suicide due to depression every year. Depression not only affects the mental health
of individuals, but also has a huge negative impact on families and society. Therefore, how to
effectively prevent and treat depression has become an important public health issue.

Adolescence is an important transitional stage from adolescence to adulthood and a critical period
of physiological and psychological development. With physiological and psychological development,
adolescents gradually begin to think about their life goals and values, and at the same time face more
challenges and pressure. If they are in an unhealthy emotional state for a long time, teenagers are prone
to depression. Studies have shown that the prevalence of depression among adolescents is on the rise
and has become a serious public health problem, as shown in Figure 1. Therefore, how to effectively
improve adolescent depression symptoms has become an urgent issue. During adolescence, an
individual's self-identity develops rapidly, with increasing initiative and a growing desire for freedom
and independence . During this period, adolescents who are chronically in unhealthy moods and do
not have good psychological quality are prone to depression [*l. Although the prevalence of depression
has increased in all age groups, it has grown faster in the adolescent population than in adults. One
research study showed that the prevalence of depressive symptoms in the adolescent population
exceeded 30% [, as shown in Figure 2. The rise in the rate of depression among adolescents is
particularly worrisome as depression is closely associated with suicide. It is therefore necessary to help
adolescents adopt appropriate emotional regulation to cope with negative life events. The meta-analysis
of the effectiveness of emotion regulation strategies shows that cognitive reassessment is proved to be
an effective means of regulating depressed mood . It is an emotion regulation strategy that
emphasizes the ability of individuals to change their perceptions of emotions by reevaluating events or
situations in the face of negative emotions, thereby reducing the impact of negative emotions. Research
has shown that cognitive reappraisal can reduce an individual's negative emotions and increase positive
emotional experiences, thereby improving mental health. Cognitive reassessment can help adolescents
to see their emotional problems from a different perspective so that they can better understand and
resolve them. Some studies have shown that cognitive reappraisal is highly effective in improving
adolescents' depressed mood and can help adolescents better cope with negative life events. However,
some studies have also shown that cognitive reassessment is not effective for all adolescents. Therefore,
it is necessary to explore the improvement effect of cognitive reappraisal emotion regulation strategy
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on adolescents' depressed mood and the applicable conditions.
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Figure 1: Global prevalence of depressive disorders, by age and sex (%)
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Figure 2: Depression patients under the age of 18 account for 30. 28% of the total population

The purpose of this study is to synthesize the relevant literature at home and abroad, to summarize
the improvement effect and applicable conditions of cognitive reassessment emotion regulation
strategy on adolescents' depressed mood, in order to be able to provide valuable references for the
subsequent related research, and to provide ideas and methods for the treatment and prevention of
adolescent depression.

2. Adolescent depression

Depression is a common, recurrent, and physically and emotionally debilitating illness that affects
individuals and society as a whole. It is characterized by low mood, loss of interest, changes in sleep
and appetite, fatigue and poor concentration, etc. Depression can have a significant negative impact on
an individual's physical and mental health and affect their daily life and social functioning. The
likelihood of developing depression is relatively low in childhood, but the prevalence increases
dramatically from early to late adolescence and is six times that of normal children . This is
accompanied by increasing stress. Importantly, depression in adolescence is associated with an
increased risk of suicide and can predict the odds of developing serious psychosocial problems in
adulthood. Adolescent depression is therefore an important public health issue. However, not all
adolescents with depressive symptoms develop mood disorders, which may be due to issues with
differences in adolescents' ability to regulate mood in response to stressors. Therefore, examining the
cognitive and behavioral characteristics of adolescent depression, as well as exploring the effects of
cognitive reappraisal on depressive symptoms, is important for the prevention and treatment of
adolescent depression. The current study addresses this theme and examines whether cognitive
reappraisal, in which alterations to elicited emotional and physiological experiences lead to more
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adaptive responses !”), reduces the impact of depressive symptoms. Previous findings suggest that
cognitive emotion regulation strategies are associated with depressive symptoms. In a longitudinal
study of adolescents, Silk et al. found that intensity and instability of mood and low effectiveness of
emotion regulation in daily life were positively associated with depressive symptoms 1. This means
that for adolescents, learning and practicing effective emotion regulation strategies, as well as reducing
overreactions to negative emotions, may help prevent or reduce depressive symptoms.

Developmental models of psychopathology suggest a strong association between a person's
emotional response to a stressor and maladaptive outcomes, for example, when faced with stress, some
individuals may show strong emotional reactions, major depression. This may stem from the interplay
between stressors, emotional reactions to negative events, and poor cognitive coping methods.
Numerous studies have shown that depression is associated with emotional reactivity [°), Ineffective
emotion management in the face of stressful events may lead to severe cognitive conflict in individuals,
thereby increasing the risk of psychiatric disorders 1%, At the same time, individuals with psychiatric
disorders may have higher sensitivity and intensity of emotional responses to experienced stressful
events, requiring more time to recover from emotional tension (i. e., peak activation) to baseline levels
of normal mood 'l For adolescents, this developmental shift in emotional management tools is
especially important, such emotion management tools are particularly important during the
developmental transition to adolescence, a time of significantly increased sensitivity to emotional
reactions and stress. Additionally, adolescents with more depressive symptoms report greater emotional
ups and downs and extreme instability. Therefore, it is essential for the adolescent population to
acquire emotion regulation strategies to cope with negative life events and thus alleviate their
maladaptive responses. However, this does not mean that all adolescents should use cognitive
reappraisal strategies. Different individuals should have corresponding emotion regulation strategies.
Future research should further explore the role of individual differences in emotion regulation and
depressive symptoms, and how to develop personalized mental health interventions based on individual
characteristics. Overall, there is a need for a deeper understanding of the complex etiology and
pathogenesis of depression in adolescents, as well as the development of more effective interventions
and treatments.

3. Overview of cognitive reappraisal

The ability to regulate emotions is highly complex, involving multiple stages of monitoring,
assessing, and modifying emotional responses. In a process model of emotion regulation, Gross (1998a)
distinguishes between two different types of regulation: regulation that occurs before the full activation
of the emotion and regulation that occurs after the emotional response has occurred. The former is
referred to as preoccupation emotion regulation and the latter is referred to as response-attention
emotion regulation. Pre-attentive emotion regulation involves changing the interpretation of an
emotional situation in order to control the emotional response before it is fully activated. Reactive
attention emotion regulation, on the other hand, involves controlling emotional responses by
reappraising or changing the situation after they have already occurred ['2l. Numerous studies have
found cognitive reappraisal to be a preoccupied and adaptive regulation strategy that is effective in
regulating emotions and reducing the experience of psychopathology ['31. Cognitive reappraisal reflects
an individual's subjective effort to change his or her appraisal of an emotion-producing situation,
thereby influencing his or her own emotional experience. For example, a person who is nervous about
an interview may tell himself that the interview is "my chance to learn more about the company," thus
alleviating some of his anxiety. This positive reinterpretation can reduce the impact of negative
emotions, such as anxiety, and increase an individual's mental health. The habitual use of cognitive
reappraisal has been shown to be associated with several indicators of psychological well-being, such
as good interpersonal functioning, positive emotions, and higher life satisfaction. Thus, cognitive
reassessment plays an important role in reducing negative emotions and maintaining levels of mental
health.

It has been suggested that cognitive reappraisal is an effective emotion regulation strategy because
it often self-reports expected changes in emotion in order to control emotional responses before they
become fully activated. The effectiveness of cognitive reappraisal has been further supported by several
empirical sample studies examining cognitive reappraisal in naturalistic settings, whose findings are
generally consistent with those of laboratory studies. Interestingly, the success of cognitive reappraisal
was contrasted with inhibition. In contrast to suppression, where individuals tend to experience
negative emotions appearing as a weak, ineffective, or paradoxical (reversed) change, success in
cognitive reappraisal would allow individuals to understand and appraise their emotional responses in
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an adaptive manner, resulting in more positive outcomes. Furthermore, the results of cognitive
reappraisal were contrasted with those of attentional distraction; in some cases, distraction may be able
to reduce negative emotions for a short period of time; however, in the long term, cognitive reappraisal
was more effective in reducing negative emotions, i. €., reappraisal was not as effective as distraction
for short-term timeliness in reducing negative emotions. Therefore, the timing of the use of cognitive
reassessment strategies is particularly critical, and it has long-term positive effects that can help
individuals better adapt to stress and challenges, thereby improving their mental health.

The frequency of cognitive reassessment use is typically associated with adaptive outcomes such as
being in good physical condition, achieving high academic success, obtaining positive social outcomes,
having a healthy psychological state, less psychological maladjustment [!4'71. These associations
contrast with higher frequencies of disinhibition, which are typically associated with lower well-being,
more maladaptive symptoms, and lower relationship satisfaction. This may be because inhibition is a
cognitive strategy for coping with personal stresses and challenges in a non-adaptive manner. For
example, inhibition may make it difficult for people to express their feelings and needs, which may
lead to unsatisfactory relationships and unhealthy psychological states. In addition, inhibition may also
make it difficult for people to cope effectively with difficult or challenging situations, which may lead
to maladaptive symptoms and a lower sense of well-being. In summary, the frequency of use of
cognitive reassessment is typically associated with a range of adaptive outcomes, whereas higher
frequencies of inhibition are typically associated with lower well-being, more maladaptive symptoms,
and lower relationship satisfaction. This suggests that cognitive reappraisal may be a useful tool to help
people better adapt to different kinds of stress and challenges. However, further research is needed to
explore whether the frequency of cognitive reassessment use actually affects people's physical
condition, academic achievement, social outcomes, mental health, and relationship satisfaction.

Emotion regulation refers to a variety of strategies and techniques to change the nature, intensity,
and expression of emotions to suit different situations and needs. Emotion regulation strategies vary in
the degree and frequency of their use, and the results they bring can vary greatly. To address this issue,
research has been conducted to confirm the personal and environmental factors that contribute to the
successful use of emotion regulation strategies. Successful use of cognitive reappraisal varies by
context: laboratory studies have shown that when negative affect is of moderate (not high) intensity,
stimulus events are composed of cognitive stimuli rather than emotional stimuli, while possessing a
relatively generous adjustment time. The effects produced are better when cognitive reappraisal
strategies are utilized ['%!°), The effects of cognitive reappraisal may be realized when the emergence of
negative emotions that are antagonistic to positive emotions is triggered %, Cognitive reappraisal
utilizes cognitive control. Neuroimaging findings support these conclusions by showing that during
cognitive reappraisal, brain responses in emotion-producing regions under the control brain regions of
the prefrontal cortex, including the amygdala 21, Gross et al. showed that cognitive reappraisal is less
effective when cognitive activity controlled by prefrontal cortex regions is impaired. Indeed, sleep
deprivation, low quality sleep, stress, and developmental variability in the integrity and functioning of
the prefrontal cortex are all critical factors that influence the successful use of cognitive reassessment
(22241 Therefore, we should pay attention to the conditions of cognitive reappraisal application and the
influencing factors so that it can be effective in regulating emotions.

4. Cognitive reappraisal in adolescent depression

Coping with emotions during adolescence can be quite a challenge, especially in the face of
unpleasant life events such as having to stay in an unfamiliar environment, disruptions in family, social,
and school life, separation from friends and peers, stress, and changes that occur in the body 1.
Unpleasant life situations may lead to problems such as dysfunction. Numerous studies have shown a
significant positive correlation between experiencing negative events and depressive symptoms 2],
The consequences of a depressed mood state are severe, negatively impacting overall mental and
physical health, increasing the experience of pain, and slowing the recovery process. One of the main
ways to cope with negative emotions is to use emotion regulation strategies. This will be important to
protect individuals from the negative consequences of stressful events. Adolescents have the ability to
regulate their emotions, which means that, to a large extent, they will have an impact on the emotions
they experience, the duration of those emotions, and the way they are expressed.

When moderating the stress response, cognitive reappraisal is able to reduce state emotional
responses in adults ?71. However, little is known about the effects of cognitive reappraisal on the
relationship between depressive symptoms and emotional stress responses. Knowing that adolescents
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with depressive symptoms are more likely to report higher levels of stress reactions, cognitive
reappraisal may be one of the mechanisms that attenuate this relationship. In other words, reappraisal
of stressful events may reduce the impact of depressive symptoms on emotional responses.

Several seminal experiments have reported neural differences in cognitive reappraisal between
depressed and non-depressed adults 281, Typically in these studies, participants undergo reappraisal
training prior to functional magnetic resonance imaging, where they learn to minimize negative
reactions (e.g. , it is not as bad as it seems) by reconstructing negative events/photographs 1. During
functional magnetic resonance imaging, subjects' responses during the implementation of the training
(guided cognitive reappraisal) were compared to simply observing the negative stimuli (unguided
emotion regulation): although behavioral data suggest that depressed adults are just as capable of using
guided cognitive reappraisal as non-depressed adults, their brains show different patterns of activity %1,
A review of studies in mentally healthy adults identified three main areas involved in cognitive
reassessment: (1) the dorsolateral prefrontal cortex, posterior prefrontal cortex, and inferior parietal
lobe (involved in selective attention and working memory); (2) dorsolateral anterior cingulate cortex
(thought to be involved in tracking the success of the reassessment), and (3) ventral prefrontal cortex
(which may play a role in selecting targets from semantic memory for an appropriate responses). The
main brain region involved in these is the prefrontal region, which modulates emotion by directly
altering responses in subcortical regions associated with emotional responses (e.g., amygdala, ventral
striatum, and insula) B!, Activation of brain regions in depressed individuals differs, with enhanced
activity in affective regions (e.g. , amygdala, insula), reduced activity in prefrontal regions (e.g. ,
ventral lateral prefrontal region), reduced connectivity between these regions, and altered levels of
activation in brain regions associated with maintaining emotion regulation over time .

Whether these differences are also associated with adolescent depression remains an open question.
Although prefrontal regions associated with cognitive reappraisal also continue to mature during
adolescence, findings from normally developing adolescents suggest areas very similar to those
involved in adult emotion regulation 32331 Based on studies of unguided emotion regulation in
depressed adults and adolescents, a more recent study has found that under maintenance (as opposed to
to reappraisal) conditions, depressed adolescents showed stronger activation of the right amygdala than
controls B+371. Adult studies, which were also conducted, showed less connectivity between the
amygdala, insula, and medial prefrontal cortex in this case, implying that adolescent depression may be
related to impaired neural control over emotional responses. In contrast to studies with adults, brain
regions in the experimental group showed stronger activation in connectivity between the amygdala,
left medial frontal gyrus, and anterior cingulate cortex during guided reappraisal than in the control
group D7, The results tentatively suggest that under guided cognitive reassessment, depressed
adolescents appear to be more able to resolve their pre-existing emotional regulation difficulties than
normal adolescents. This may be due to the fact that adolescents with depressive symptoms are more
susceptible to impact and change due to their unbalanced emotional state and impaired psychological
functioning compared to normal individuals. This advantage is more likely to be found in adolescents,
as prefrontal regions are not fully developed at puberty and are therefore relatively plastic. While these
preliminary data involving cognitive reappraisal of static emotional photographs are interesting, the
jury is still out on whether these neural distinctions apply when adolescents reappraise real-life
interpersonal stressors. Further research could be conducted in this direction in the future.

5. Discussion

This paper provides a review of the role of cognitive reappraisal strategy in improving depression in
adolescents, a strategy that changes perceptions and emotional responses to a negative event by
reappraising it. The results of a large number of studies have demonstrated that cognitive reappraisal
strategies are effective in enhancing adolescents' psychological resilience, thus helping them to better
cope with negative emotions such as depression.

First, regarding the mechanism of action of the cognitive reappraisal strategy, some studies have
shown that it achieves the regulation of negative emotions mainly through the activation of prefrontal
regions (physiologically relevant studies). However, the mechanism of action of the cognitive
reappraisal strategy seems to be more complex for adolescent depressed individuals. For example, it
has been found that adolescent depressed individuals are more likely to activate brain regions related to
emotion processing, such as the amygdala and insula regions, when confronted with negative events
(another physiologically relevant study). This difference may be due to differences in the physiological
mechanisms of emotion regulation in different groups when faced with negative events. However,
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these findings are not yet sufficient to explain the ameliorative effects of cognitive reappraisal
strategies on depression in adolescents, and further studies are needed to explore the mechanisms of
action.

Secondly, there are studies on the differences between different groups, the first one compares the
findings of depressed adolescents with non-depressed adolescents; there is no difference in the ability
of depressed adolescents to use cognitive reappraisal strategies compared to non-depressed adolescents.
This may be due to the fact that depressed adolescents' ability to change maladaptive cognitive
processes was enhanced after receiving cognitive reassessment instruction. However, although the
behavioral data were collected retrospectively and may be more susceptible to bias, these findings
provide valuable clues for subsequent research. The second category is comparisons between different
groups; it was found that under cognitive reappraisal, depressed adolescents' emotion regulation
performance differed significantly from that of depressed adults, and future research needs to take this
into account as well, and even more so by expanding the types of subjects such as depressed
adolescents with specific experiences in childhood. In early adolescence, emotion regulation is lower,
whereas adolescence goes through a long maturation period and is superior to adults in terms of
plasticity. In fact, depressed individuals who receive cognitive reappraisal training may respond better
than non-depressed adolescents and depressed adults. Thus, it is difficult to know whether depressed
adolescents show stronger positive or negative functional connectivity relative to controls, and if we
can be supported by more research in the future, including more extensive cognitive reassessment
interventions and longitudinal measures of functional connectivity, the data from these studies could
have significant implications for the treatment of adolescent depression and inform future interventions
in depressed adolescent populations.

At the same time, differences in the use of cognitive reappraisal strategies across groups need to be
further explored in future research. For example, are there differences in the use of cognitive
reappraisal strategies across different types of depression (e.g., bipolar disorder and depression)? In
addition, do factors such as different cultural backgrounds, gender, and life experiences influence the
use of cognitive reappraisal strategies? These are all questions that need to be explored in depth in
future research.

6. Conclusion

In conclusion, although depressed adolescents may have difficulty achieving adaptive cognitive
reappraisal strategies without instruction, the available data clearly indicate that it is entirely possible
for them to acquire and utilize such emotion regulation strategies if given appropriate instruction and
training. These behavioral data, as well as evidence of enhanced connectivity in prefrontal cortical
regions during emotion regulation, provide strong support for the value of cognitive reappraisal in the
treatment of adolescent depression. These preliminary findings not only identify the potential of
cognitive reappraisal strategies in optimizing the treatment of adolescent depression, but also provide
clues in the search for neuromarkers that can be used to optimize existing treatments.

In addition, these data not only provide new perspectives and ideas for the treatment of depression,
but also contribute to the development of other clinical techniques. For example, by understanding how
adolescents with depression perform on cognitive reappraisal strategies, we can more specifically tailor
treatment programs to help them better cope with the stresses and challenges in their lives. At the same
time, these data also provide important references for other techniques and therapies aimed at
improving the treatment outcomes of adolescent depression.

Therefore, the results of these studies are of great significance to the in-depth understanding of the
pathogenesis of adolescent depression, the search for effective treatments, and the promotion of the
development of related fields. We expect that future studies will further reveal the potential of
cognitive reappraisal strategies in the treatment of adolescent depression and provide more
comprehensive and effective support for mental health services for this important group.
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