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Abstract

Streszczenie

This literature review examines the role of physical activity in the treatment of anxiety disorders and depression, with
a particular focus on both neurobiological and cultural mechanisms, enabling a deeper understanding of this issue. Current
research indicates that regular physical activity increases levels of neurotransmitters including serotonin and dopamine, as
well as neuromodulatory molecules including endorphins, brain-derived neurotrophic factor, and adipomyokines such as
irisin - all of which contribute to improved mood, reduced anxiety, and enhanced cognitive function. Furthermore, cultural
practices such as yoga and tai chi promote mental balance and may serve as valuable adjunct therapies in the treatment of
anxiety disorders and depression. This detailed literature review critically analyses how regular physical activity can not only
complement traditional forms of treatment, such as pharmacology and psychotherapy, which have long been considered the
gold standard in the therapy of mental disorders, but in some cases can serve as an equally valuable alternative, offering
patients additional health benefits and improved quality of life. The article critically synthesises findings from studies
published between 2008 and 2024, focusing mainly on the neurobiological impact of exercise on mental health, with
additional perspectives on historical and cultural practices related to physical activity. The current body of evidence clearly
indicates that physical activity is a particularly effective method in the treatment of mild to moderate depression, offering
patients an integrative approach that supports both mental and physical well-being.

Keywords: depression, neuroscience, physical activity

Niniejszy przeglad literatury omawia rolg aktywnosci fizycznej w leczeniu zaburzen lekowych i depresji, ze szczegdlnym
uwzglednieniem mechanizméw neurobiologicznych i uwarunkowan kulturowych, co pozwala na glebsze zrozumienie tego
zagadnienia. Aktualne badania wskazuja, ze regularna aktywnos¢ fizyczna zwigksza poziom neuroprzekaznikow, takich jak
serotonina i dopamina, a takze czasteczek neuromodulacyjnych, w tym endorfin, neurotroficznego czynnika pochodzenia
mozgowego oraz adipomiokin, takich jak iryzyna. Wszystkie te substancje przyczyniaja sie do poprawy nastroju, zmniejszenia
objawow lekowych oraz poprawy funkcji poznawczych. Ponadto tradycje kulturowe, takie jak joga i tai chi, réwniez sprzyjaja
réwnowadze psychicznej i moga stanowi¢ warto$ciowa forme terapii wspomagajacej w leczeniu zaburzen lekowych i depresji.
W ramach niniejszego przegladu literatury przeprowadzono krytyczng analize roli regularnej aktywnoéci fizycznej jako
uzupelnienia tradycyjnych form leczenia, takich jak farmakoterapia i psychoterapia, uznawanych za zloty standard w leczeniu
zaburzen psychicznych. W niektérych przypadkach aktywno$é¢ fizyczna moze stanowi¢ rownie warto$ciows alternatywe,
oferujac pacjentom dodatkowe korzysci zdrowotne i poprawe jakosci zycia. Artykut syntetyzuje wyniki badan opublikowanych
w latach 2008-2024, koncentrujac si¢ gléwnie na neurobiologicznym wpltywie aktywnosci fizycznej na zdrowie psychiczne,
z uwzglednieniem réwniez historycznych i kulturowych aspektéw zwigzanych z ruchem. Dane z aktualnej literatury
jednoznacznie wskazuja, ze aktywno$¢ fizyczna jest szczegdlnie skuteczng metoda leczenia depresji o nasileniu fagodnym
i umiarkowanym, oferujac pacjentom podejscie integracyjne, wspierajace zaréwno dobrostan psychiczny, jak i fizyczny.

Stowa kluczowe: depresja, neuronauka, aktywno$¢ fizyczna
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Physical activity and mental health

INTRODUCTION

mental and physical health. A World Health Organi-

zation (WHO) document (World Health Organiza-
tion, 2020) clearly recommends 150-300 min of moderate-
intensity physical activity or 75-150 min of high-intensity
activity per week.
Physical activity extends beyond the purely physiological
sphere, being closely related to overall health status, includ-
ing mental health.
Interactions between physical activity and mental health
can be analysed at neurobiological, anthropological, and
cultural levels. Application of this multifaceted perspec-
tive allows for a better understanding of the complex
pathomechanisms of mental illness, with a particular focus
on the impact of physical activity on reducing symptoms of
anxiety and depression. Physical activity can be an effective
support for, or in some cases an alternative to, psychother-
apeutic and pharmacological treatment of these disorders.
The bidirectional relationship between the physical and
psychological spheres was already recognised by thinkers
in antiquity. The Roman poet Juvenalis, who lived at the
turn of the 1*tand 2" centuries AD, created the maxim
“a healthy mind in a healthy body” (Juvenalis, 1996), which
is the foundation of the current approach to the treatment
of many conditions, including mental disorders, covering
depression and anxiety.
Physical activity has a direct effect on the regulation of neu-
rotransmitters such as serotonin and dopamine, as well as
neuromodulatory molecules including brain-derived neu-
rotrophic factor (BDNF) and adipomyokines such as irisin.
These factors contribute to improved mood, reduced anx-
iety symptoms, and enhanced cognitive function (Jodeiri
Farshbag and Alvina, 2021; Kujawski et al., 2022; Noetel
et al.,, 2024; Recchia et al., 2022; Sheng et al., 2023). The neu-
robiological mechanisms of physical activity are increasing-

P hysical activity plays a key role in maintaining both

ly well understood, and its positive effects on mental health
are confirmed by numerous empirical studies.

This paper aims to present the mechanisms underlying
these relationships, and to explore the circumstances in
which physical activity can serve as an alternative to, or
complement, psychotherapeutic and pharmacological treat-
ments for depressive and anxiety disorders. The article pro-
vides a critical narrative review, focusing on the neurobi-
ological underpinnings that explain how physical activity
affects the human brain and mental health, and discusses
the anthropological and cultural contexts that have shaped
approaches to physical activity throughout history.

METHODOLOGY

This critical review of the literature in Polish and English
examines the impact of physical activity on mental health,
especially in the context of depression and anxiety. Scientific
studies published in the period 2008-2024 were considered.
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The review mainly included empirical studies and systemat-
ic reviews available in the PubMed database. In the process
of selecting studies, special attention was given to research
that considered the neurobiological mechanisms responsi-
ble for the relationship between exercise and mental health.
The following keywords were used: “physical activity”, “ex-
ercise’, “depression’”, “anxiety”, “anxiety disorders”, “depres-

» <« » « » «

sive disorders”, “mental health’, “serotonin”, “BDNF”, “en-
dorphins”, “adipomyokines”.

To minimise the risk of bias and ensure the reliability of
the results, only studies that met established methodologi-
cal criteria were included, including randomised controlled
trials, studies with control groups, and systematic reviews of
the literature and meta-analyses.

The study also draws on essays and reports from interna-
tional organisations, such as the WHO. These essays are
a valuable source of philosophical, anthropological, and
social reflections complementing the topic under investi-
gation (Fig. 1).

THE CULTURAL CONTEXT OF PHYSICAL
ACTIVITY IN THE TREATMENT
OF MENTAL DISORDERS

Understanding the role of physical activity in maintain-
ing physical and mental health from a historical and cul-
tural perspective can provide valuable information about
the evolution of its importance over the centuries. Yuval
Noah Harari, in his book Sapiens: A Brief History of Hu-
mankind (2014), argues that before the agrarian revolution,

1. Identification

150 publications identified in databases (PubMed)
Empirical studies, reviews and essays included
Language: Polish and English

Years: 2008—2024

\4

2.Screening
Initial screening based on titles and abstracts
Papers outside the topic or of low methodological quality removed

Y

3. Eligibility assessment

Full texts assessed for compliance with criteria:

- empirical studies (randomised controlled trials with control group)
« systematic reviews and meta-analyses

« essays and reports of international organisations (e.g. WHO)

4. Induded

Finally included 48 publications:

- empirical studies

 literature reviews

« essay’s

- reports of international organisations
Type of reviews: narrative

Fig. 1. Narrative review flowchart
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humans had a more varied diet and led a more active life-
style, which may have had a positive impact on their phys-
ical health. In societies with a sedentary mode of existence,
known as agrarian societies, individuals were no longer
forced to move constantly, and the diet became less diverse,
which may have negatively affected both physical and men-
tal health.

One current archaeological study (Ryan, 2015) found that
skeletons of individuals from before the agrarian revolu-
tion were characterised by fewer osteoarticular diseases.
Based on these reports, one can speculate about the impact
of physical activity on human health.

A useful complement to the study presented above is the
concept of biophilia, introduced by Erich Fromm (2022,
p. 640) in The Anatomy of Human Destructiveness. The au-
thor’s main idea is based on the assumption that humans
have an innate biological attraction to everything living and
natural. The author considers biophilia as a natural human
need for contact with nature, which may promote physical
activity and thus improve overall well-being.

Historical and cultural aspects also influenced the per-
ception of physical activity, which can be briefly present-
ed by referring to Occidental and then Eastern culture.
In ancient Greece, based on the principle of kalokagathia
(Cedro, 2013), harmonious human development included
both body and mind. Similarly, in ancient Rome, the max-
im mens sana in corpore sano, created by Juvenalis (1996),
emphasised the connection between physical and mental
health. This philosophy took root in Western culture and
continues to influence modern perceptions of health.

At the same time, in Eastern cultures, as in traditional Chi-
nese philosophy, physical activity was and still is seen as
part of the internal balance between body, mind, and life
energy (qi). In his book entitled Live Well Live Long, Peter
Deadman (2016, p. 425) promotes gentle forms of physical
activity to bring the mental and physical realms together.
The author recommends avoiding intense exercise, which
may weaken gi (vital energy), thus leading to internal im-
balance and, ultimately, illness. Practices such as tai chi and
qigong fit into the above understanding of disease processes,
nurturing harmony between the mental, spiritual, and bodi-
ly spheres, and promoting overall health, including mental
well-being (Field et al., 2013; Haller et al., 2019; Huston and
McFarlane, 2016).

Indian culture, on the other hand, introduced yoga as a sys-
tematic form of working with the body and mind. Through
breathing and meditation practices, yoga reduces stress and
positively impacts mental health (Streeter et al., 2010).
Contemporary empirical research supports the view that
a variety of cultural approaches, ranging from Eastern sys-
tems of internal balance to the Western concept of body-
mind harmony, contribute to improved mental and phys-
ical health. Already mentioned in the introduction to this
article, the WHO’s (2020) recommendations on the inten-
sity of physical activity for the general population largely
reflect the results of current empirical research, while also
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aligning with the general trend to view health as the re-
sult of human psychophysical balance, taking into account
transcultural factors.

To better ground these transcultural considerations and
give them a more objective and universal dimension, the
next section of the paper is devoted to an analysis of neuro-
physiological mechanisms and a review of selected empir-
ical studies. The purpose of this part is to describe, in light
of scientific data, the observed relationships between phys-
ical activity and psychological well-being, as well as to point
out specific biological pathways through which movement
affects human psychological functioning.

PHYSIOLOGICAL AND NEUROBIOLOGICAL
MECHANISMS OF PHYSICAL ACTIVITY

Physical activity affects the body on many levels, both
physiological and neurobiological. One of the primary
mechanisms is neurotransmitter regulation. Contempo-
rary literature reports that regular exercise stimulates an
increase in the levels of serotonin, dopamine, endorphins,
gamma-aminobutyric acid (GABA), and BDNF, which
directly translates into a reduction in symptoms of de-
pression and anxiety (Hird et al., 2024; Pahlavani, 2023).
It should be noted here that dysregulation of the above-
mentioned neurotransmitter systems is directly involved
in the pathogenesis of many other psychiatric disorders,
which further underscores the importance of the above-
cited research papers.

Exercise, especially high-intensity interval exercise (HIIE),
also helps to reduce stress levels in general (Athanasoiu
et al., 2023), thereby modulating the hypothalamic-pitu-
itary-adrenal axis (HPA axis), which promotes improve-
ment in overall mental condition. In this light, sports par-
ticipation can be considered a natural “regulator” of the
HPA axis, contributing to the overall enhancement of hu-
man psychological well-being.

Another important mechanism is neuroplasticity, defined
as the brain’s ability to form new neural connections. A key
role in this process is played by BDNE, which is responsi-
ble for the growth and survival of neurons. Physical exer-
cise increases BDNF levels, thereby supporting regenerative
processes in the brain and improving cognitive function,
as well as mood (Murawska-Cialowicz et al., 2021). One of
the mediators of this effect is irisin, a recently discovered
adipomyokine secreted by skeletal muscles during physi-
cal exertion, as well as by adipose tissue. Irisin crosses the
blood-brain barrier and stimulates BDNF expression in the
hippocampus, thereby supporting synaptic plasticity, learn-
ing, and memory. Studies indicate that increased levels of
irisin induced by exercise may play a significant role in cog-
nitive enhancement and neuroprotection, especially in the
context of aging and neurodegenerative diseases (Jodeiri
Farshbaf and Alvina, 2021).

Physical activity also helps reduce inflammation and ox-
idative stress (El Assar et al., 2022), both of which are
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associated with the development of mental disorders, in-
cluding depression (Black et al., 2015).

To further elucidate these neurobiological mechanisms, it is
important to refer to scientific reports that address the acti-
vation of endogenous endorphin and endocannabinoid sys-
tems during exercise. These systems are directly involved in
improving overall well-being, and current literature reports
that they are responsible for feelings of euphoria and anxi-
ety relief after exercise (Chen and Nakagawa, 2023).
Equally important is the effect of exercise on the GABAer-
gic system, responsible for inhibiting neuronal overactivi-
ty and regulating anxiety (Babaev et al., 2018). Physical ac-
tivity intensifies the function of this system, translating into
a reduction in anxiety symptoms and subsequent improve-
ment in mood. One current study shows that yoga practi-
tioners exhibited improved mood and lower anxiety levels
compared to a group engaging in marching-based training,
which was related to an increase in GABA levels in the tha-
lamic area (Streeter et al., 2010).

PHYSICAL ACTIVITY AND DEPRESSION

Depression is one of the most commonly diagnosed mental
disorders, currently affecting 320 million people worldwide
(World Health Organization, 2017). A wide range of inter-
ventions is used to treat depression, ranging from pharma-
cotherapy to psychotherapy, but a growing body of research
suggests that regular physical activity can be an effective
alternative or complement to traditional treatments (Hird
et al., 2024; Pahlavani, 2023; Streeter et al., 2010).

Comparative efficacy in non-severe depression
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Standardised mean differences (SMDs) with 95% confidence intervals (Cls)
are presented for each intervention. Exercise (SMD = —0.45; 95% (| —0.67 to
—0.23), antidepressants (SMD = —0.33; 95% (I —0.48 to —0.19), and combined
treatment (SMD = —0.45; 95% (I —0.76 to —0.14) were all superior to control.
No statistically significant differences were found between the three active treat-
ments, as their confidence intervals overlapped and direct comparisons yield-
ed non-significant SMDs. Figure created by the authors based on data from
Recchia et al. (2022).

Fig. 2. Comparative efficacy of exercise, antidepressants, and
their combination versus control in the treatment of non-
severe depression
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Although many studies confirm the effectiveness of anti-
depressants (Cipriani et al., 2018; Khoo et al., 2015; Kovich
etal,, 2023), their role in the treatment of mild depression is
sometimes questioned (Fournier et al., 2010).

In this light, it is worth highlighting the findings of a re-
cent network meta-analysis encompassing over 2,500 par-
ticipants, which showed that in cases of mild to moderate
(non-severe) depression, structured physical activity alone
yields a comparable reduction in depressive symptoms to
that achieved with pharmacological treatment or a com-
bination of exercise and antidepressants. Notably, none of
the active interventions — exercise, antidepressants, or their
combination — demonstrated clear superiority over the oth-
ers, supporting the consideration of physical activity as a vi-
able first-line or adjunctive treatment option in this popula-
tion (Recchia et al., 2022) (Fig. 2).

An increasing body of evidence suggests that physical ac-
tivity not only provides independent antidepressant effects
but may also accelerate the clinical response to pharma-
cological treatment. Yun et al. (2020) demonstrated that
an early increase in moderate-to-vigorous physical ac-
tivity (MVPA) during the first four weeks of antidepres-
sant treatment significantly predicted clinical improve-
ment at week eight in patients treated with vortioxetine.
Individuals who increased their MVPA early in treat-
ment had nearly twice the odds of responding to treat-
ment compared to those who remained physically inactive
(OR = 1.97; p < 0.05). Moreover, changes in MVPA ex-
plained 21% of the variance in depression severity scores.
These findings indicate that early engagement in physical
activity may enhance antidepressant responsiveness and
serve as a meaningful behavioural marker of treatment
efficacy.

There are also research reports highlighting a positive cor-
relation between exercise intensity and clinical improve-
ment in depression (Noetel et al., 2023). The above-cited
work further showed that the most effective types of ex-
ercise included dancing, walking, and jogging, with ben-
eficial effects observed in both men and women. Strength
training was shown to be more effective in women, while
yoga or gigong was more effective for men. In terms of age,
yoga was shown to be more effective in older adults, while
strength training tended to be more effective in the younger
patient population.

The high cost of pharmacotherapy and the potential risk
of side effects may also favour, in specific clinical situa-
tions, physical activity as a therapeutic alternative for the
treatment of mood disorders (Sansone and Sansone, 2012).
However, it is important to note that exercise-based inter-
ventions induce higher dropout rates than pharmacothera-
py-based interventions, which is undoubtedly related to the
difficulty of taking an “active role” in the recovery process
(Hidalgo and Sotos, 2021).

In light of these findings, it is easier to refer to international
guidelines for the inclusion of exercise as an alternative
treatment for mild depression (Malhi et al., 2015; National
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Institute for Health and Clinical Excellence, 2022; Ravin-
dran et al., 2016; Stubbs et al., 2018). Given the clinical and
socio-economic factors described above, sports may prove
to be an effective alternative that relies more on individual
and local resources than on costly pharmacological agents.
However, it should be remembered that the final choice
of treatment must always be individualised and based on
an in-depth clinical analysis that takes into account the
patient’s resources and their ability to use them.

PHYSICAL ACTIVITY
AND ANXIETY DISORDERS

Anxiety disorders represent another group of mental ill-
nesses that are positively affected by physical activity (Kan-
dola et al., 2018; Sheng et al., 2023). They are a heteroge-
neous group of mental health disorders characterised by
overstimulation of the vegetative system and increased sub-
jective feelings of anxiety and worry (Olthuis et al., 2016).
They are very common in the general population, with esti-
mates ranging from 3.8% to 25% depending on the country;
among individuals with chronic illnesses, prevalence rates
may reach up to 70% (Remes et al., 2016).

Conventional treatments typically include antidepres-
sants and anxiolytic medications belonging to the benzo-
diazepine group (Baldwin et al., 2005), cognitive-behav-
ioural therapies (Carpenter et al., 2018), and combinations
of these two types of therapeutic interactions (Ori et al.,
2015).

Current evidence suggests that exercise-based therapy can
be an alternative or complementary approach in the context
of treating anxiety disorders (Stonerock et al., 2015). Recent
reports highlight a high comorbidity between anxiety dis-
orders and somatic conditions (Strine et al., 2008), mainly
cardiovascular diseases. Patients suffering from anxiety dis-
orders have a 52% increased likelihood of developing heart
disease compared to the general population (Batelaan et al.,
2016). In this light, it should be emphasised that conven-
tional anxiety treatments, based on cognitive-behavioural
therapy or pharmacotherapy, will not always have positive
effects on physical conditions, whereas exercise-based ther-
apy is characterised by multidimensional effects on the pa-
tient’s overall health (Thornicroft, 2011).

This paper has already mentioned the neurobiological pro-
cesses that occur during physical activity. These include, in
particular, the improvement of GABAergic transmission re-
sponsible for reducing anxiety (Babaev et al., 2018), as well
as the enhancement of serotonergic and dopaminergic con-
duction, and the release of endorphins and endocannabi-
noids (Chen and Nakagawa, 2023).

Other mechanisms contributing to improved psychological
well-being in the context of exercise, also deserve attention.
One of these is the socialising role of exercise, especially in
the context of group activities. One study of 490 students at
a private university in the US participating in group sports
activities clearly demonstrates that this strategy can be
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an effective way to combat anxiety within the academic
community (Patterson et al., 2021).

Movement-based therapies, such as tai chi, may also play
a role; by improving body awareness, they can also help to
better control emotions, thereby lowering anxiety (Wang
etal., 2010).

This approach fits in with broader health issues, also taking
into account unconventional medicine, which was an im-
portant point of departure for this paper.

SUMMARY

Current WHO guidelines emphasise the key role of physi-
cal activity in maintaining good health, including psycho-
logical well-being.

This phenomenon is linked to neurobiological mechanisms
involving the regulation of key neurotransmitters such as
serotonin, dopamine, GABA and endorphins, as well as
neuromodulatory molecules including BDNF and the
exercise-induced adipomyokine irisin.

Also important is the role of neuroplasticity mechanisms
and the mobilisation of endogenous endorphins and endo-
cannabinoids.

Additional insight into the bidirectional “body-mind” rela-
tionship emerges by placing this issue in an anthropologi-
cal and cultural context, which makes it possible to demon-
strate how the human approach to health issues has evolved
throughout history, and illustrates both the differences and
similarities in the approach to treatment in occidental and
eastern cultures.

In light of the extensive literature reviewed, physical activity
can be regarded as a complementary or alternative form of
therapy for depressive and anxiety disorders. It seems par-
ticularly interesting to highlight the effectiveness of exercise
therapy for mild to moderate depression. Also relevant are
reports of the health benefits of this approach in the context
of comorbid somatic disorders.

The presented literature review aligns with a broader trend
to view human health in a holistic manner that takes into
account psychosomatic relationships, which is increasing-
ly reflected in international guidelines for the treatment of
psychiatric disorders, a key step toward modern medicine.
However, as this is a narrative review, its conclusions are
limited by the non-systematic nature of the evidence syn-
thesis. The selection of sources, although based on relevance
and recency, may have introduced selection bias. Addition-
ally, the lack of quantitative data pooling precludes precise
estimates of effect size. Future studies should aim to define
which clinical subtypes benefit most from physical activi-
ty, and to identify sustainable implementation strategies in
clinical practice.
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