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Abstract

The relationship between physical exercise and mental health has garnered increasing attention due to the rising prevalence of mental
bealth disorders globally. Exercise is recognized not only for its physical health benefits but also for its potential role in improving mental
well-being. This review synthesizes current evidence on the impact of exercise on various aspects of mental health, including depression,
anxiety, and other psychological conditions. A systematic literature search was conducted across multiple databases, focusing on studies
that explored the physiological and psychological mechanisms by which exercise influences mental health outcomes. Keywords such as
excercise," ""physical activity," "mental health," "depression," and "anxciety’" were employed to identify relevant research articles. The
review identified substantial evidence indicating that regular physical activity is associated with improvements in mood, reductions in
anxiety, and enbanced overall mental health. Meta-analyses revealed that exercise can significantly alleviate symptoms of depression
and anxiety, often comparable to traditional pharmacological treatments. Furthermore, specific modalities, such as yoga, demonstrated
unique benefits for mental health, particularly in individuals with conditions like schizophrenia and substance use disorders. The findings
support the integration of exercise as a foundational component in the treatment and management of mental health disorders. Given its
accessibility and low cost, exercise can serve as a practical adjunct to conventional therapeutic approaches. Future research should focus
on establishing standardized exercise protocols tailored to individual needs, particularly in diverse contexts, including developing

countries.
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Introduction

Physical exercise originated in ancient history. The Indus Valley culture is believed to have established the
basis of contemporary yoga about 3000 B.C. in the early Bronze Age [1]. The beneficial impact of physical
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exercise on healthy living and the prevention and management of health issues is well demonstrated in the
literature. Physical exercise has several substantial health advantages. Mechanical stress and recurrent
exposure to gravitational forces from regular physical exercise enhance various attributes, including physical
strength, endurance, bone mineral density, and neuromusculoskeletal fitness, all of which facilitate a
functional and autonomous lifestyle. Exercise, characterized as organized, systematic, and repeated physical
activity, augments sports performance by enhancing body composition, fitness, and motor skills [2]. The
role of physical exercise in avoiding various chronic diseases and eatly death has been well researched and
analyzed. Sufficient evidence connects medical disorders, including cardiovascular disease, with individual
lifestyle behaviors, notably exercise [3]. Consistent physical activity reduced the prevalence of
cardiometabolic diseases, breast and colorectal cancer, and osteoporosis [4]. Regular physical exercise may
enhance the quality of life for those with nonpsychiatric conditions, such as peripheral artery occlusive
disease and fibromyalgia, and may also mitigate the associated discomforts of these ailments [5]. Exercise
aids in the management of numerous drug use problems, including the reduction or cessation of smoking.
Due to the significant influence of physical exercise on health, global guidelines recommend a weekly
duration of "150 minutes" of moderate to strenuous physical activity for both clinical and non-clinical
groups [6]. Adhering to these instructions may decrease the incidence of several chronic illnesses by 20%-
30%. Moreover, comprehensive assessments of international research have shown that little physical
activity is enough to provide health advantages [7].

Methods

This review article presents the current knowledge of the physiological and psychological mechanisms
involved in exercise or physical activity that contribute to enhancing mental health. Search queries such as
"exercise" ot "physical activity” in conjunction with "mental health," and "exercise" or "physical activity"
with "depression."

The Influence of Physical Health on Mental Health

There is a growing body of data illustrating the positive benefits of physical activity on mental health, with
research investigating the consequences of both short sessions of exercise and prolonged durations of
activity. Systematic reviews have shown improved results for mental disorders associated with physical
exercise. A variety of psychological consequences, including self-esteem, cognitive petrformance, mood,
depression, and quality of life, have been examined [8]. General findings indicate that exercise improves
mood and self-esteem while reducing stress, a component known to exacerbate mental and physical illnesses
[9]. Research indicates that those who engage in regular physical activity possess an improved mental state.
Nevertheless, it is important to emphasize that a definitive correlation between mood improvement and
exercise in healthy adults has not been proven.

Furthermore, individuals generate increased levels of these two neurochemicals during physical exercise.
The human body produces opioids and endocannabinoids associated with pleasure, anxiolytic effects,
drowsiness, and reduced pain sensitivity [10]. Research indicates that exercise may enhance attention,
concentration, memory, cognition, language fluency, and decision-making for a duration of up to two hours
[11]. Researchers assert that consistent physical exercise enhances the functionality of the hypothalamus-
pituitary-adrenal (HPA) axis, reducing cortisol production and reestablishing the equilibrium of leptin and
ghrelin (Figure 1) [12].
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Figure 1. The Impact of Physical Exercise on the HPA Axis

Regular exercise has immunomodulatory effects by optimizing catecholamine levels, reducing cortisol levels,
and diminishing systemic inflammation. Physical exercise has been shown to elevate plasma brain-derived
neurotrophic factor (BDNF), which is believed to mitigate amyloid-beta toxicity associated with the
development of Alzheimer's disease [13]. While no causal relationships have been shown, methodologically
rigorous research has identified a corresponding enhancement in people with mental and physical illnesses.
These facts are derived from research and studies undertaken worldwide, especially in the Western
Hemisphere. To tackle a prevalent health issue in India, doing a literature review that incorporates research
from several contexts is beneficial. A meta-analysis of studies conducted in India may elucidate the
incidence of various mental diseases and the advantages of exercise as an adjunct treatment [14].

This study examined available literature from India to comprehend the impact of exercise on mental health
and its implications for illness management and treatment within the Indian setting. Findings from Indian
research aligned with those seen in worldwide meta-analyses. The Indian government has released statistics
on interventions, including the impacts of varying levels of physical activity. Exercise and yoga have shown
efficacy as supplementary therapy for several mental health disorders [12]. While yoga may not demand
significant physical exertion, other components of the practice, such as breathing techniques or relaxation
exercises, may concurrently influence a practitioner's mental well-being. Given its cultural importance as a
prevalent physical practice among Indians and its low to moderate intensity, yoga is a suitable exercise for
this evaluation [15].

Yoga As a Supplementary Therapy

Despite being a centuries-old Hindu practice, yoga's potential therapeutic advantages have lately been
examined in the West. Mind-body interventions have been extensively researched, with some results
indicating their potential to assist with mental health disorders within the neurotic continuum. According
to the National Center for Complementary and Alternative Medicine, "mind-body interventions" seek to
enhance the mind's capacity to influence physiological functioning, Yoga is used as a therapeutic
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intervention for many diseases due to its advantageous impact on the mind-body connection. The potential
therapeutic advantages of yoga include the activation of opposing neuromuscular systems, stimulation of

the limbic system, and a decrease in sympathetic tone [10].

Individuals with anxiety and sadness may find yoga beneficial. Yoga is typically safe for the majority of
individuals and seldom results in unforeseen adverse effects. Incorporating yoga into conventional therapy
for mental health disorders may be advantageous. A significant number of research on yoga used meditation
as a fundamental component of their technique. Meditation and similar concentrated mental practices may
trigger a physiological reaction termed the relaxation response. Functional MRI has identified certain brain
areas that exhibit activity during meditation. Extensive morphological and neurochemical data indicates that
meditation has significant physiological effects, including alterations in attention and regulation of the
autonomic nerve system [17]. Activity in the left anterior region of the brain, linked to pleasure, was seen
to increase significantly during meditation. There is data suggesting that meditation may exacerbate
psychosis by increasing dopamine levels [18-20]. The potential drawbacks of meditation for individuals
with mental illness are insufficiently understood due to the absence of randomized controlled studies in
this field.

Exercise and Schizophrenia

Schizophrenia is a serious mental condition that often emerges around the late teenage years. The remission
of this condition transpites in just a limited number of instances. Over 60% will have relapses, which may
manifest with or without observable impairments. In addition to delusions, hallucinations, and formal
thinking problems, many individuals have cognitive abnormalities that manifest in the first phases of the
illness and show insufficient response to treatment [21].

Managing treatment for schizophrenia is complex. Extrapyramidal side effects are an issue associated with
first-generation antipsychotic medications. Second-generation medications have been associated with
obesity and dyslipidemia, potentially inducing or worsening these diseases. The majority of patients fail to
get full remission, and many do not receive adequate symptom relief. Although certain antipsychotic drugs
may mitigate or intensify negative and cognitive symptoms, such reactions are far less prevalent. This
indicates that patients may get advantages from cognitive rehabilitation. Due to their condition or an adverse
response to medication, individuals may exhibit depressed symptoms. This would exacerbate their situation
worse. A multitude of patients confront clinical and emotional problems. Tardive extrapyramidal disorders,
metabolic syndromes, defect states, and suicide attempts are all included in this group. Patient adherence to
treatment regimens is often inadequate. Caregivers expetience significant stress and often get fatigued as a
consequence.

Research indicates that enhanced physical activity may mitigate some psychotic symptoms and address
medical comorbidities associated with psychotic diseases, especially those affected by the metabolic side
effects of antipsychotic medications. Individuals with mental problems who are physically inactive have
heightened morbidity and elevated healthcare expenses. Exercise solutions are often advised to mitigate
these challenges and preserve mental and physical well-being [22].

The inadequacy of existing drugs to effectively address schizophrenia, along with the absence of
enhancement in cognitive or negative symptoms with pharmacological treatment alone, supports the
integration of yoga as an adjunctive therapy for schizophrenia. Co-occurring psychosis and obesity, or
metabolic syndrome, may arise even in the absence of concurrent pharmaceutical administration. The
endocrine and reproductive systems of substance addicts experience nuanced modifications. Multiple
studies indicate that yoga may enhance endoctine function, resulting in better weight control, cognitive
functioning, and menstrual regularity, among other advantages. The function of yoga in the treatment of
schizophrenia has been considered in this framework. Nevertheless, yoga has been examined for its possible
therapeutic benefit in a limited number of research. There may be several explanations for this. Many yoga
schools disapprove of the use of yoga as a medicinal therapy. The second misunderstanding is that
individuals with schizophrenia cannot get benefits from the suggested mental and physical practices of
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yoga. Third, experts may be reluctant to endorse yoga for these patients due to their insufficient
understanding and adherence to therapy [23].

A randomized controlled trial including a yoga group (n = 21) and an exercise group (n = 20) demonstrated
a statistically significant decrease in negative symptoms within the yoga group [2]. According to the latest
guidelines from the National Institute for Health and Care Excellence (NICE), the aforementioned study
offers significant evidence supporting the efficacy of yoga in the treatment of schizophrenia. A meta-
analysis of 17 separate research indicates that regular physical exercise significantly alleviates the adverse
symptoms associated with schizophrenia.

Physical Excercise and Alcobol Dependency Syndrome

Substance addiction, particulatly alcohol misuse, may have catastrophic consequences on an individual's
mental and physical well-being. Tolerance and a lack of control over alcohol use are defining characteristics
of alcoholism. Studies indicate that physical exercise serves as a helpful adjunct in combating alcohol
consumption disorder. Besides potentially exerting a primary influence on neurotransmitter systems,
physical exercise may alleviate the harmful health effects of alcohol use. Research indicates that individuals
with alcohol use disorder have low levels of physical activity and diminished cardiorespiratory fitness. A
multitude of medical comorbidities, such as diabetes mellitus, hypertension, and other cardiovascular
diseases, are associated with alcohol use disorders. Physical exercise may be very beneficial in managing
certain comorbidities [24].

Physical exercise and yoga may assist in managing drug cravings when other therapies, such as counseling
or pharmacological interventions, are impractical or undesirable. Physical exercise has shown advantageous
impacts on mental health, alleviates stress, and serves as a pleasurable alternative to the drug. The patient
must actively engage in physical activity-based treatments instead of passively accepting the procedure,
which sharply contrasts with standard medical practices. Given that the majority of drug use patients exhibit
insufficient desire and commitment to change, it is advisable to augment physical activity-based treatments
with interventions aimed at enhancing motivation to optimize therapeutic results.

One hundred seventeen individuals with alcohol use disorder participated in a single-arm, exploratory
research that used a 12-minute fitness test on a cycle ergometer as an intervention. Statistically, 40% had
substantially less cravings [24]. A meta-analysis and comprehensive review indicated that exercise programs
effectively decrease alcohol consumption and binge drinking among individuals with alcohol use disorder

[25].
Excercise and Sleep

Although there is a consensus on the need of prioritizing health via exercise and enough sleep, many people
neglect to do so. Sleep deprivation adversely affects immune system function, mood, glucose metabolism,
and cognitive performance. Sleep is a glycogenetic process that restores glucose reserves in neurons, while
the awake state is structured for the continual degradation of glycogen. These results suggest that sleep has
endocrine effects on the brain that are independent of hormonal regulation of metabolism and cellular
waste clearance. Numerous factors have been identified as possible catalysts for this chain reaction:
alterations in core body temperature, cytokine levels, energy expenditure and metabolic rate, central nervous
system fatigue, mood and anxiety symptoms, heart rate and heart rate variability, secretion of growth
hormone and brain-derived neurotrophic factor, fitness level, and body composition [26].

Research revealed that after 12 weeks of fitness training, teenagers saw enhancements in both the amount
and quality of sleep. Research using polysomnography shown that consistent physical activity reduced
NREM stage N1 (very light sleep) and increased REM sleep (along with REM sleep continuity and
performance) [22]. As individuals age, both short-term and long-term activities progressively adversely
affect sleep. Overall, both short- and long-term exercise positively influenced sleep quality; however, the
extent of this benefit varied significantly across various sleep components. Acute exercise showed no
impact on sleep quality metrics, including total sleep duration, slow-wave sleep, sleep start delay, and REM
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sleep reduction. Both moderate and vigorous exercise have been shown to enhance sleep quality [27]. A
meta-analysis of randomized controlled studies indicates that exercise significantly improves sleep quality
in persons with mental illness [28]. These results underscore the significance of exercise in enhancing
outcomes for those with mental diseases.

Exercise in Depressed and Anxciety Disorders

According to the World Health Organization, depression is the primary cause of disability globally and
significantly contributes to the global illness burden. Nevertheless, hardly 10%-25% of individuals with
depression pursue treatment, maybe owing to financial constraints, insufficient availability of qualified
practitioners, or the stigma surrounding depression [29]. For those with mild to moderate mental illnesses,
including depression and anxiety, consistent physical activity may be an essential component of their
therapy and management. Exercise and physical exercise may alleviate depression symptoms comparably
to, or maybe more effectively than, conventional medications. Nonetheless, the data linking exercise to a
reduced risk of depression has not been thoroughly examined [30]. Endorphins, akin to opiates, are opioid
polypeptide molecules synthesized by the hypothalamus-pituitary system in vertebrates as a reaction to
intense physical effort, emotional stimulation, or physical discomfort. The opioid system may facilitate
analgesia, social bonding, and depression owing to the association between beta-endorphins and depressive
symptoms.

The "endorphin hypothesis" posits that physical exetcise stimulates the brain to generate increased levels
of endogenous opioid peptides, which alleviate pain and enhance mood. The latter diminishes emotions
of anxiety and despair. A recent study indicated that endorphins positively enhanced mood during exercise
and supported the need for more investigation into the endorphin hypothesis [31].

Engagement in physical activity and exercise has shown efficacy in alleviating depression symptoms and
enhancing general mood across all age groups. Exercise has been associated with a reduction in depression
and anxious symptoms in children and adolescents as well. Global pooled research has shown that physical
exercise surpasses a control group in efficacy and serves as a feasible treatment for depression [32,33].
Numerous yoga modalities that emphasize breathing exercises, self-awareness, and relaxation methods
provide beneficial effects on depression and overall well-being [34]. Although it is said that exercise
enhances mood, the ideal kind or quantity of exetcise necessary for this effect remains ambiguous and
seems to be contingent upon several circumstances [35].

A meta-analysis of 23 randomized controlled trials with 977 participants examined exercise as a treatment
for unipolar depression. The impact of exercise on depression was little and not statistically significant at
follow-up, despite it was considerable in the first assessment. In comparison to no intervention, the impact
size of exercise was substantial and significant, whereas in relation to standard care, it was modest but still
noticeable [36]. A comprehensive review of randomized controlled trials assessing exercise treatments for
anxiety disorders revealed that exercise was beneficial as an adjunctive treatment for anxiety disorders,
however it was less effective than antidepressant therapy [37].

Conclusions

Exercise has shown positive impacts on mental health. In individuals with schizophrenia, yoga had stronger
beneficial benefits in conjunction with exercise compared to the absence of intervention. Regular physical
exercise may substantially enhance sleep quality. Individuals with alcohol dependency syndrome get
advantages from an integrated approach of pharmacological treatment and consistent physical activity, as
it encourages them to combat addiction by alleviating cravings. There is sufficient evidence to indicate that
physical activity alleviates symptoms of depression and anxiety. Translating the information about the
advantages of physical exercise on mental health into clinical practice is crucial. The future implications of
this include the establishment of a systematic exercise treatment and the training of experts to implement
it. The scarcity of literature in the Indian context signifies the need for more study to assess and execute
treatments related to physical activity specifically designed for India.
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The material disseminated in Cureus stems from the clinical expertise and/or investigations conducted by
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of the facts or conclusions presented herein. All material disseminated by Cureus is only for educational,
research, and reference purposes. Furthermore, material published in Cureus should not be considered an
adequate replacement for the counsel of a skilled healthcare practitioner. Do not neglect or circumvent
expert medical counsel based on material disseminated by Cureus.
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