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Abstract

Introduction:

Depression is one of the most common and serious mental health disorders that negatively
affects how you feel, think, and act. This syndrome is characterized by stress and emotion
dysregulation, involving compromised structural integrity of frontal-limbic networks.It causes
persistent feelings of sadness and a lack of interest in activities once enjoyed. Effective
treatments, including therapy and medication, are available and can help manage the symptoms
and improve quality of life. The aspect of physical activity as a component of depression
treatment is currently being intensively studied.
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Purpose of work:
This work provides a review of the knowledge on the relationship between physical activity
and depression.

Summary:

Depression has a profound impact on the personal life, relationships, and work of those affected
by the condition. Pharmacological and psychological interventions remain the cornerstone of
treatment. However, these treatments do not produce the desired effects in all patients. This
article presents the conclusion that physical exercise, as an alternative method for preventing
and treating depression, is effective. The recent literature also suggests significant mental health
benefits from being physically active, even at levels below the public health recommendations.
Therefore, health practitioners should encourage any increase in physical activity to enhance
mental health.

Keywords: Depression; Exercise; Mental health; Non-pharmacological; Review.

1. Introduction

Depression is a complex, chronic mental disorder marked by persistent low mood, pessimism,
and anhedonia. Other symptoms are a lack of interest in everyday activities, sleep disturbances,
an inability to find joy in life, and suicidal thoughts with or without suicidal plans or attempts
[1, 2]. Depression is the leading risk factor for suicide [3]. According to the World Health
Organization, depression is a leading cause of both mental and physical disability [4]. The
global number of new cases has increased by nearly 50% over the past 30 years, now affecting
more than 264 million people of all ages [5]. The economic costs in the United States have risen
by 48% over the past decade [6]. The primary treatment for individuals with confirmed
depression currently involves antidepressants and psychotherapies [7].

Physical activity according to the World Health Organization encompasses any bodily
movement produced by skeletal muscles that requires energy expenditure. This includes all
forms of movement, whether during leisure time, for transportation, or as part of work. Both
moderate- and vigorous-intensity physical activities are beneficial for health.
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Figure 1. WHO recommendations for Physical Activity in Adults [8]



2. General information about Depression

a. Diagnosis of Depression According to DSM-5
The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), offers
comprehensive criteria for diagnosing major depressive disorder (MDD) and related depressive
conditions. The DSM-5 categorizes depressive disorders into several types, reflecting a broad
spectrum of symptom severity and duration. This chapter outlines the key diagnostic criteria
and changes introduced in DSM-5 for diagnosing depression.
MDD is characterized by the presence of one or more major depressive episodes (MDESs). An
MDE is defined by the following criteria:

I.  Five or more symptoms present during the same 2-week period:
A. Depressed mood most of the day, nearly every day.
B. Markedly diminished interest or pleasure in all, or almost all, activities most of
the day.

C. Significant weight loss when not dieting, weight gain, or decrease or increase in
appetite.
Insomnia or hypersomnia.
Psychomotor agitation or retardation.
Fatigue or loss of energy.
Feelings of worthlessness or excessive or inappropriate guilt.
Diminished ability to think or concentrate, or indecisiveness.
Recurrent thoughts of death, recurrent suicidal ideation without a specific plan,
or a suicide attempt or specific plan for committing suicide.

II.  The symptoms cause clinically significant distress or impairment in social,
occupational, or other important areas of functioning.
1. The episode is not attributable to the physiological effects of a substance or another
medical condition.

The DSM-5 excludes MDD diagnosis if the symptoms are better explained by schizoaffective
disorder, schizophrenia, schizophreniform disorder, delusional disorder, or other specified and
unspecified schizophrenia spectrum and other psychotic disorders. [9]

b. Risk factors of Depression
Several risk factors contribute to the development of depression, including genetic
predisposition, adverse life events, chronic medical conditions, and socio-economic challenges.
Research indicates that people who have experienced abuse, severe losses, or other significant
life stressors are at higher risk of developing depression. Here are some examples of studies.

~—I®@mMmOo

Genetic factor: A study involving 415 older French women investigated the association
between GPR50 polymorphisms (a melatonin-related receptor) located on the X-chromosome
and the risk of developing depression. The researchers discovered that homozygosity for the
minor allele of rs561077 was a significant risk factor for incident depression in these women.
However, they did not find a similar risk increase associated with the polymorphisms
rs13440581 and rs2072621 [10].



Sociodemographic characteristics: Older age was identified as a risk factor for depression in
five studies [11-15]. However, other studies did not find a significant association between older
age and depression [16-17]. Female gender was associated with a higher incidence of
depression in studies [18,19], other studies found no significant association between female
gender and depression [11,20]. Lower childhood socioeconomic status was identified as a
significant risk factor for depression in one study [21].

Lifestyle factors: A physical activity was identified as a protective factor [22,23]. The analysis
of “cigarette smoking” produced mixed results in studies. Three studies identified it as a risk
factor for depression [11,13,14], while three other studies found no significant association
[16,22,24]. Alcohol consumption was found to be insignificant in all five studies analyzing this
factor [11,13,16,24,25]. However, a German study identified at-risk drinking as a significant
risk factor for depression [18]. Additionally, the COVID-19 pandemic has exacerbated mental
health issues globally, leading to an increase in depression diagnoses and a heightened burden
on healthcare systems.
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Figure 2. Risk factors for incident depression [26].

c. Pharmacological treatment of Depression

Pharmacological treatment is a cornerstone in the management of major depressive disorder
(MDD), aiming to alleviate symptoms, improve quality of life, and prevent relapse.
Antidepressants are the primary class of medications used and are categorized into several
groups based on their mechanisms of action. Types of antidepressants: selective serotonin
reuptake inhibitors (SSRIs): (fluoxetine, sertraline, citalopram) the first-line treatment due to
their favorable side effect profile and efficacy. They work by increasing serotonin levels in the
brain, which can help improve mood and emotional stability [27].



Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs): (venlafaxine, duloxetine) enhance the
levels of both serotonin and norepinephrine, offering another effective treatment option,
particularly for patients who do not respond to SSRISs.

Tricyclic Antidepressants (TCASs): (amitriptyline, nortriptyline) are older antidepressants that
are effective but often reserved for treatment-resistant depression due to their more pronounced
side effects and toxicity in overdose.

Monoamine Oxidase Inhibitors (MAOISs): (phenelzine, tranylcypromine) are another class of
older antidepressants. They are effective but typically used less frequently due to dietary
restrictions and potential drug interactions.

The choice of antidepressant is influenced by factors such as the patient's previous response to
medications, side effect profiles, comorbid conditions, and potential drug interactions. While
SSRIs and SNRIs are generally well-tolerated, some patients may experience side effects such
as gastrointestinal disturbances, weight gain, or sexual dysfunction [28,29].

d. Psychological therapies of Depression

Over the past decades, various types of psychotherapy for depression have been developed and
tested in primary care settings. Psychotherapy can be defined as “the informed and intentional
application of clinical methods and interpersonal stances derived from established
psychological principles for the purpose of assisting people to modify their behaviors,
cognitions, emotions, and/or other personal characteristics in directions that the participants
deem desirable” [30]. Psychological therapies are effective for treating depression in primary
care settings, offering longer-lasting effects than pharmacological treatments. These therapies
are preferred by most patients and can be flexibly implemented in various formats and tailored
to different target groups [31]. Types of therapy used to treat depression include cognitive-
behavioral therapy (CBT), behavioral activation therapy (BAT), interpersonal psychotherapy
(IPT), problem-solving therapy, non-directive counseling, brief psychodynamic therapies, life
review therapy and mindfulness-based CBT [32-35]. Research indicates that the efficacy of
various psychotherapy types for depression does not differ significantly. Both direct
comparisons of different therapies [36] and network meta-analyses [37] have shown that all
major psychotherapeutic approaches yield similar outcomes.

e. Physical Activity as a treatment for Depression

Given the significant impact of depression on individuals and society, it is crucial to identify
modifiable risk factors that can be altered. Increasingly, it is recognized that lifestyle behaviors,
such as physical activity (PA) and exercise, play a role in the risk of developing depression.
These behaviors can be effective strategies for treating depression, alleviating depressive
symptoms, enhancing quality of life, and improving physical health outcomes. Studies across
various countries and cultures have consistently shown that higher levels of physical activity
are associated with reduced depressive symptoms. For instance, recent findings from the
Brazilian National Health Survey, which included 59,399 participants, revealed that lack of
leisure-time physical activity was linked to depression. This association was observed in young
males, middle-aged individuals, and older adults [38].



Furthermore, a study conducted across 36 countries consistently found that lower levels of
physical activity, defined as less than 150 minutes of moderate to vigorous activity per week,
were associated with increased rates of depression [39].
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Figure 3. The relationship between physical activity and incidence of Major Depression and
Elevated Depressive Symptoms [40].

Physical activity has been shown to influence a range of biological pathways, including
inflammatory cytokines, oxidative stress, neurotrophins, and neurogenesis [41, 42]. In animal
models, exercise has demonstrated biological effects through multiple mechanisms, such as
enhanced neurogenesis [43] and modulate monoamine systems, increasing the expression of
5HT in animal models [44], which is believed to contribute to its antidepressant effects [45].
The chronic effects of regular exercise may help regulate the neuroendocrine axis and normalize
cortisol levels [46], while also increasing circulating beta-endorphins [47].

Conclusion: This review highlights the strong mental health benefits associated with physical
activity, suggesting that engaging in regular exercise can significantly reduce the risk of
depression and alleviate symptoms in individuals already suffering from the condition.
Biological mechanisms such as enhanced neurogenesis, increased levels of neurotrophic
factors, and regulation of the neuroendocrine axis are pivotal in the positive effects of physical
activity on mental health. Exercise offers numerous benefits for both physical and mental health
and should be encouraged for everyone.
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