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Abstract 

 

Introduction: Depression contributes significantly to the overall global societal and personal 

burden of disease. Despite the developments in treatment strategies, the effectiveness of both 

medication and psychotherapy is not optimal. As theoretical knowledge expands, so does the 

need for other practical evidence-based interventions. Among them, physical activity (PA) 

shows a potential therapeutic role. 

Aim: The aim of this article is to explore the role of PA in the treatment of depression and 

establish whether it is reasonable to think of physical exercise as a therapeutic intervention in 

a clinical setting. 

Review methods: A comprehensive analysis of research papers available on PubMed and 

Google Scholar was undertaken using the search terms encompassing the following keywords: 
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depressive symptoms / depression / neuropsychiatry / physical activity / exercise / physical 

health / running therapy / treatment.  

Conclusion: Physical activity is known to help improve mental health. Exercise therapy is 

therefore a valuable option in mental health care, both in terms of mental and physical health, 

and should be considered standard practice for people with depression and/or anxiety 

disorders. All types of PA and exercise are beneficial. Putting an emphasis on this element of 

lifestyle when developing intervention plans, treatment programs, and health policy 

guidelines plays a key factor in providing a multi-dimensional approach to mental healthcare.  

 

Keywords 

depression; physical activity; neuropsychiatry; treatment; physical health; running; hiking; 

mind-body exercise; resistance training. 

 

Introduction 

Depression is one of the major leading causes of disability worldwide [1]. It is estimated that 

970 million people of all ages are affected by depression, and almost one in two (44%) will 

experience a mental health disorder in their lifetime [2]. Depression can have several negative 

consequences, such as a prevalent sad mood and/or loss of interest, affecting thoughts, feelings, 

behaviors, and physical health and impairing social and occupational functioning [3,4]. In 

addition to the mental health-related aspects of depression, there is significant evidence 

showing that people suffering from depression experience considerably poorer physical health 

[5]. For example, people with depression present increased prevalence of cardiometabolic 

disease [6], diabetes [7], and cardiovascular disease [8], and experience premature mortality by 

10 years compared with the general population [9]. The annual global costs of mental health 

disorders have been estimated at $2.5 trillion (USD), which is projected to increase to $6 trillion 

(USD) by 2030 [10]. Despite the significant growth in social awareness, depression continues 

to be frequently under-diagnosed and inadequately treated [11].  

 

Pathophysiology of Depression  

The challenge in diagnosing and treating depression lies mainly in the fact that the precise 

mechanisms underlying the pathophysiology of depression remain unknown [12]. Be it the mid-
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20th century monoamine hypothesis proposed as an explanation of how antidepressants work 

[13], the supposed hypothalamic–pituitary–adrenal axis changes [14,15,16] the inflammation 

theory linking peripheral cytokine concentrations with brain function [17], hypotheses of a 

protective role of neurogenesis within the general theory of neuroplasticity [18], or the modern-

day epigenetic findings explaining how some genes are activated by environmental factors, 

therefore shining a light on how the environment might have a role in the modification of brain 

neurobiology [19,20]—they all fail to satisfactorily explain all aspects of the disease. These 

limitations are reflected in clinical practice and support the notion of a necessity for an 

individual approach to each case. 

 

Treatment of Depression 

At present the evidence-based treatment options consist mainly of antidepressants and 

psychotherapies. The problem at hand with both of these options is adherence—some evidence 

suggests that only about half of the people taking antidepressants achieve a clinically significant 

response (a decrease of 50% or more on depressive symptoms) [21], with dropout rates ranging 

from 15% to 132% higher than placebo [22]. But even for those following the pharmacological 

treatment the outcomes do not seem to be sufficient. The treatment-prevalence paradox 

describing a situation that can be widely observed in Western countries since 1980, where 

increased availability of supposedly effective treatments does not correspond with the decline 

in the incidence of depression is reinforcing the view that addressing the high rates of 

depression through symptom recognition and treatment with antidepressants is unlikely to be 

effective. The absolute long-term effectiveness of antidepressants in real-world settings is 

disappointingly modest [23]. On the other hand, the clinical relevance of the effects of 

psychotherapies, though being comparable to that of antidepressant medications, remain open 

to debate [24]. Furthermore modern analyzes show that response and remission rates under 

usual care are low, the vast majority of patients do not respond to treatment or achieve remission, 

and outcomes are unlikely to have improved over time. Despite the increasing availability of 

evidence-based therapies, no significant improvement in response or remission rates over time 

is found [25]. 

Within this frame arises the need to broaden the spectrum of possible interventions.  

Physical activity is a recognized factor that has a beneficial preventive and therapeutic effect 

on many lifestyle diseases, including mental illnesses, such as affective and anxiety disorders. 
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The positive effects of physical exercise have been well documented in many systematic 

reviews and meta-analyses [26,27,28,29,30,31]. 

 

Physical activity—neuropsychiatric perspective 

From a neuropsychiatric perspective, the benefits of regular physical exercise include 

mechanisms such as reducing cortisol concentration in the mechanism of regulation of the 

hypothalamic-pituitary-adrenal axis [32], modulation the noradrenergic and serotoninergic 

systems [33], the production of neurotrophic factor influencing neuroplasticity [34] the 

improvement in vascular function and oxygenation of the brain tissue [35,36]. Reduced oxygen 

supply to areas involved in mood regulation may result in chronic ischemia of these regions 

and increase the risk of mental disorders [37]. Chronic white matter ischemia in the course of 

microvascular diseases often manifests clinically as depressive disorders [35]. Furthermore, 

physical activity is being studied as a factor playing a role in protecting the hippocampal volume 

of the brain [38] and regenerating hippocampal neurons by decreasing glucocorticoid receptors 

[39,40], both of which lead to alleviation of symptoms of depression. Lastly, concurrent with 

previous findings showing the role of endurance training in alleviating anxiety disorders [39,41] 

and expanding on the neurobiological understanding of said mechanism, currently conducted 

research has shown a link between physical exercise-induced improvement of brain RNA 

methylation leading to a therapeutic effect in the treatment of stress‐induced anxiety [42]. 

Physical activity — in practice 

In 2020, the World Health Organization recommended training involving all major muscle 

groups and engaging in varied and multi-component PA. Both resistance exercises and aerobic 

exercises performed at least 3 days a week and lasting 150-300 minutes a week provide benefits 

[43]. It is worth noting that some studies show that moderate and light physical exercise seems 

to have a preventive effect on depressive disorders, and heavy exercise may paradoxically 

increase the risk of their occurrence [44], while others state that light PA (walking, yoga) still 

provides clinically meaningful effects, but the expected effects are stronger for vigorous 

exercise (running, interval training) [45]. Moreover, a meta-analysis done by Pearce et al. 

showed significant mental health benefits even when engaging in activity at levels below the 

public health recommendations [46]. One of such activities showing certain clinical promise is 

moderate hiking—a cost-effective intervention that helps people to meet physical activity 

guidelines in an outdoor setting [47]. Moderate hiking is a viable, effective, and well-tolerated 

form of fitness program even in high-risk suicidal patients providing systemic training effects 
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without increasing cytokines previously associated with elevated risk of suicidality [48]. The 

so-called mind-body exercises emphasizing the coordination of body and breath in a mindful 

practice may also be useful. According to a meta-analysis by Li et al., tai chi, health qigong, 

and yoga are capable of reducing levels of depression and anxiety via the means of 

strengthening the breathing muscles and increasing the body’s intake of oxygen [49]. Open 

water swimming is also worth mentioning, as clinicians report that it is safe for patients with 

depression when done under supervision, and regular participation may improve sleep and well-

being, effectively reducing symptoms of depression [50]. A case report of such an intervention 

states that within a month of open water swimming female patient was able to reduce her 

medication and no longer required drug treatment after 4 months of subsequent activity [51]. 

The more strenuous physical activity, such as running, also has extensive clinical research 

providing insight into its potential use in the treatment of depression [52,53]. The results of the 

study by Verhoeven et al. showed that although antidepressants and running therapy did not 

differ statistically significantly on mental health outcomes in a sample of patients with 

depression and anxiety disorders, the interventions had significantly different and often 

contrasting effects on several physical health outcomes, with more favorable results for people 

taking part in the exercises. Antidepressant users showed reductions in heart rate variability and 

increases in waist circumference, blood pressure, and triglyceride levels, suggesting an increase 

in metabolic syndrome and higher cardiovascular risk. The runner group showed a decrease in 

both metabolic syndrome components and heart rate, which in turn indicated a protective effect 

on cardiovascular events. This study demonstrated the importance of exercise in patients with 

depression and anxiety disorders and caution in the use of antidepressants in physically 

unhealthy patients [54]. Resistance training, no different than previously mentioned forms of 

PA, proves across multiple studies to be an effective intervention in the field of affective 

disorders such as depression—both in older adults aged 60 years and more [55] and in young 

people [56]. Using one’s own body weight, training with the use of machines, using resistance 

bands, free resistance training, electrostimulation, vibration plates—all forms of resistance 

training when performed regularly result in a substantial reduction in depressive symptoms [57]. 

Another comparative study of the effectiveness of exercise, antidepressants, and their 

combination in treating non-severe depression shows no difference between exercise and 

pharmacological interventions in reducing depressive symptoms in adults with moderate (non-

severe) depression and suggests that these results support the use of exercise as an alternative 

or complementary treatment for moderate depression in adults, highlighting that European, 

Canadian, Australian, and British treatment guidelines recommend the use of exercise as an 
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alternative treatment for moderate depression. These guidelines recommend exercise programs 

consisting of 30-60 minute sessions of moderate intensity, performed 2-3 times per week for 9-

12 weeks and led in groups by a competent professional [58]. 

 

Conclusion 

Physical activity is known to help improve mental health. Exercise therapy is therefore a 

valuable option in mental health care, both in terms of mental and physical health, and should 

be considered standard practice for people with depression and/or anxiety disorders. However, 

despite the evidence, it has not been widely adopted as a first-line treatment. Furthermore, social 

awareness of the importance of exercise does not translate into practice, which is indirectly 

evidenced by the increase in the number of overweight or obese people in recent decades. All 

types of physical activity and exercise are beneficial. Putting an emphasis on this element of 

lifestyle when developing intervention plans, treatment programs, and health policy guidelines 

plays a key factor in providing a multi-dimensional approach to mental healthcare [59]. Of 

equal importance is understanding that social support from health care workers, friends, and 

family plays an important role in encouraging patients to take up physical exercise [60]. 
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