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ABSTRACT

Childhood and adolescence are periods of rapid growth when several structural and behavioral transformations take place. It is important 
to identify positive environmental exposures during these years and establish behavioral patterns that may have a positive effect on the 
development of these populations. There is an increasing body of evidence showing that regular exercise has unquestionable physical, social, 
and psychological benefits, contributing to general health and wellbeing.

The aim of this study was to review the available literature regarding the impact of regular physical activity on the mental health of children 
and adolescents and to highlight possible mechanisms involved in this association. 

Study findings suggest that there is a global positive impact of physical activity on mental health, with the strongest effect related to the 
decrease of depressive symptoms. Other benefits include improvement in self-esteem, cognitive function, and sleep quality and a reduction 
of externalizing behaviors and anxiety symptoms. Competitive and esthetical sports were an exception.

Overall, the current evidence allows recommending regular physical activity in children and adolescents, not only for its organic but also 
mental health benefits.
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RESUMO

A infância e adolescência são períodos de rápido crescimento, durante os quais é fundamental identificar exposições ambientais que possam 
ter um efeito positivo no desenvolvimento.

O objetivo deste estudo foi efetuar uma revisão da literatura sobre o impacto da atividade física regular na saúde mental de crianças e 
adolescentes e destacar possíveis mecanismos envolvidos nesta relação. 

Os dados atualmente disponíveis na literatura sugerem que existe um impacto global positivo da atividade física regular, sendo a diminuição 
da sintomatologia depressiva o efeito mais significativo. Foi igualmente identificada uma melhoria da autoestima, função cognitiva e qualidade 
do sono, bem como uma diminuição de comportamentos externalizantes e de ansiedade. Os desportos competitivos e estéticos constituíram 
uma exceção.

A evidência atual permite recomendar a prática regular de atividade física em crianças e adolescentes, não só pelos seus benefícios orgânicos 
mas também de saúde mental.
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INTRODUCTION

The burden of mental disorders is continuously increasing, with a 
significant impact on the health of populations worldwide. Mental 
disorders are expected to be one of the main causes of disability in 
developed countries in upcoming years.1,2 Estimates indicate that 
nearly 10–20% of adolescents worldwide experience mental health 
problems, which remain largely underdiagnosed and undertreated.3

Childhood and adolescence are periods of rapid growth when 
several psychological, physical, biological, and social transformations 
take place. The brain in particular undergoes many neurochemistry 
and neurotransmission changes. New neuronal connections are 
established and maturation of the prefrontal cortex occurs. Several 
concerns may arise during this period, often related to self-control 
and self-regulation. Anxiety, mood, or eating disorders are among 
the most common, but mental disorders may also potentially 
develop. Other less common problems are related to motivation, 
concentration, self-confidence, and self-esteem.2,4 Therefore, it is 
important to identify positive environmental exposures during these 
years and establish behavioral patterns that may have a positive 
impact on mental health. This is even more important as healthy 
habits acquired in childhood and adolescence are more likely to 
remain in adulthood.2,5

There is an increasing amount of evidence showing that regular 
exercise has unquestionable benefits on physical and psychological 
health, contributing to general wellbeing at all ages.6-8 The interest 
in the connection between body and mind is not recent and the old 
expression “mens sana in corpore sano” can symbolically reflect 
the benefits that an active body brings to mental health.6,7,9,10 
Some authors suggest that exercise can be used in the treatment 
of certain mental disorders, decreasing the need for psychotropic 
medications.8,11 However, the underlying mechanisms explaining 
how physical exercise can positively influence mental health 
remain globally unclear, with only a few studies providing possible 
explanations.2

The concepts of physical activity (PA), physical exercise (PE), and 
sport are often used interchangeably, but it is important to understand 
the definition of each one. PA refers to all movements performed 
by skeletal muscles in the daily routine, resulting in an increase of 
energy consumption beyond resting levels. PE is a subgroup of PA, 
defined as planned, structured, and repetitive body movement, 
performed to improve or maintain one or more physical condition 
components.12 Finally, sport is defined as an even more specific form 
of PA: structured, subjected to rules, and sometimes competitive.13

Sedentary behavior is defined as any type of waking activity 
characterized by an energy expenditure less than or equal to 1.5 
metabolic equivalents of task (METs)* while in a sitting or reclining 
posture.2 Besides having a negative physical health impact, a 
sedentary lifestyle also appears to interfere with emotional stability.14

OBJECTIVES

The aim of this study was to review the available literature 
regarding the impact of regular PA on the mental health of children 
and adolescents and highlight possible mechanisms involved in this 
association.

METHODS

A non-systematic literature search was conducted in January, 
February, and March 2020 in PubMed, Scielo, PsychINFO, Web 
of Science, and ResearchGate using the terms “physical activity”, 
“physical exercise”, “sports”, “children”, “adolescents”, “mental 
health”, and “psychopathology”. Initial article selection was carried 
out by reading their titles and abstracts and selecting those with 
relevant content for this review. Only Portuguese, Spanish, and 
English-language articles were considered. There were no restrictions 
regarding publication date or country of origin. Duplicated articles 
were excluded, as well as articles focusing exclusively on the adult 
population. 

For the purpose of this review, the term PA will be used to refer to 
any type of exercise, including PE and sport. The last two terms will 
be used when more specific designations are required.

RESULTS

Positive effects of physical activity on mental health

The criteria allowed to select and include a total of 34 articles.
The amount of research focusing on children and adolescents 

is considerably lower than in the adult population.5,15,16 Available 
studies suggest a positive association between regular PA during 
this developmental period and mental health.2,5,17-19 Most of the 
studies retrieved focused on anxiety and depression, with the latter 
accounting for 80% of the literature search output.2,17,19

A statistically significant association was found between regular PA 
and reduction of depressive symptoms in adolescence,2,16,19-21 with 
some articles suggesting that such effect is stronger in individuals 
with poor mental health at baseline.5 Based on these findings, some 
authors defend the integration of PA in the therapeutic interventions 
for depression.17,19 Studies in children and adolescents also suggest 
that practicing regular PA in this period of life can be a protective 
factor against the development of depression in adult age.5,17 Other 
authors report that children and adolescents who never practiced any 
type of sport have an increased prevalence of internalizing problems, 
like depression and anxiety, compared to those who engage in sports 
activities.6,18

Among the psychological components of wellbeing studied, 
self-esteem particularly seems to be positively and statistically *. One metabolic equivalent of task (MET) is defined as the amount of oxygen 

consumed while sitting at rest and is equal to 3.5 ml O2/kg body weight x min. 
The MET concept represents a simple, practical, and easily understood procedure 
for expressing the energy cost of physical activities as a multiple of the resting 
metabolic rate. The energy cost of an activity can be determined by dividing the 
relative oxygen cost of the activity (ml O2/kg/min) x by 3.5.
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like depression and anxiety, compared to those who engage in sports 
activities.6,18

Among the psychological components of wellbeing studied, 
self-esteem particularly seems to be positively and statistically 
significantly affected by PA. An example is the improvement in body 
image perception shortly after practicing exercise.5,17,19,22,23 A similar 
positive trend was found regarding global satisfaction with life. 
On the other hand, negative emotions, like sadness or anger, and 
psychological distress seem to be inversely associated with regular 
PA.2,19 

Anxiety problems in children and adolescents were not significantly 
associated with PA in the studies assessed, although some reported a 
slight trend towards a decrease in these symptoms.5,6,18,19

Some authors found a low prevalence of externalizing symptoms, 
such as aggressiveness and hyperactivity, in children who participated 
in an intervention program of organized sports, hypothesizing that PA 
can help to improve behavior problems.24

Engaging in regular PA also seems to be associated with increased 
concentration and attention capacity and better global classroom 
behavior and school life satisfaction. Additionally, one randomized 
control trial that recruited 30 children with major depressive 
disorder to a 12-week aerobic exercise program demonstrated 
an improvement in school performance.17 The positive effects 
on cognitive function seem to be particularly associated with 
cardiovascular exercise.5,17 The mechanisms underlying this relation 
potentially include increased blood flow and brain activation with 
stimulation of learning areas during exercise.25

There is also evidence that PA improves sleep quality. Some studies 
have sought to investigate this association putting forward three 
main hypotheses. The first, known as thermoregulatory, states that 
the increase in body temperature due to physical exercise facilitates 
triggering sleep onset, due to activation of heat dissipation and sleep 
induction mechanisms, which are controlled by the hypothalamus. 
The second hypothesis, known as energy conservation, suggests 
that the increased energy expenditure promoted by exercise during 
wakefulness increases the need for sleep in order to achieve a 
positive energy balance, reestablishing an adequate condition for 
a new wake cycle. Similarly to this, the third hypothesis, known as 
restorative or compensatory, suggests that high catabolic activity 
during wakefulness reduces body energy reserves, increasing the 
need for sleep in favor of the anabolic activity.6,26,27

In contrast with the positive effects associated with regular PA, high 
levels of sedentary time seem to be linked to poor mental health in 
children and adolescents.17,20,28 More specifically, studies suggest that 
more than 2-3 hours of sedentary time per day (e.g. screen time) 
increases the risk of depressive symptoms, levels of anxiety, school 
life dissatisfaction, and social exclusion.5,17 Some studies show that 
a sedentary lifestyle has a negative association with self-image and 
global life satisfaction, leading to a higher prevalence of physical 
aggression and lower levels of socialization.20,29

The benefits of regular PA have different dimensions, including 

physiological, biochemical, and psychological. Besides the previously 
mentioned increase in body temperature and improvement in 
cerebral cortex oxygenation, there is an increase in the amount of 
circulating catecholamines and blood flow in adipocytes. These 
changes stimulate lipolysis and lead to a higher concentration of 
fatty acids in the bloodstream. Consequently, tryptophan is displaced 
from its binding sites in albumin and increases its free concentration 
in plasma. Furthermore, there is also a higher level of branched-
chain amino acids uptake and oxidation by muscles, reducing their 
concentration in the bloodstream and brain. Altogether, these factors 
facilitate the crossing of the blood-brain barrier by tryptophan, 
leading to increased levels of serotonin synthesis and a potential 
change in individuals’ mood. Additionally, aerobic exercise performed 
for at least 30 minutes at moderate intensity leads to the release of 
endorphins. These hormones act in the brain, preventing or reducing 
depressive states.11 Other PA benefits include improvement of 
cerebral vascularization, stimulation of neurogenesis, and increase 
in levels of brain-derived neurotrophic factors in the hippocampus. 
From this perspective, PA may be a beneficial factor in children and 
adolescents’ development and an important therapeutic tool in the 
treatment of mental illness.4

Besides physiological and biochemical changes, collective sports 
practice is also associated with important psychological and social 
components, including familiarization with principles of teamwork, 
feelings of group inclusion and forging of friendship bonds, 
achievement of common goals, and development of the sense of 
responsibility, as the most relevant.5,17,22

Possible negative impact of physical activity on mental health

In contrast with the previous data suggesting that increased PA levels 
have a global positive effect on the mental health of children and 
adolescents, the potential impact of esthetical and/or competitive 
sports is not as favorable .5 Adolescents who participate in ballet and 
rhythmic gymnastics, for instance, display high levels of body image 
dissatisfaction.30 Among other etiological factors, this feeling can be 
a precipitating factor for the development of eating disorders, such 
as anorexia nervosa and bulimia nervosa. Despite the thin body and 
low body fat, many dancers engage in risky behaviors to meet the 
required esthetic standards.31 One study revealed that fasting for an 
entire day was the most frequent compensatory strategy used by 
dancers (33.3%), followed by the use of purgative methods (16.7%).32 

Focusing on competitive sports practice, young athletes must 
cope with multiple challenges that carry a potential impact on 
their psychological stability. These challenges can lead to several 
negative consequences, such as mental and physical fatigue due to 
training volume, injuries, separation from family and friends, and 
time management issues. All these factors can cause an emotional 
homeostasis imbalance and subsequent development of anxiety or 
depression.33 
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Besides these negative impacts, some authors also mention 
the “competitive anxiety” in adolescents, an emotional reaction 
frequently emerging before or during sports competition.33,34 This 
is characterized by negative cognitions, fear, somatic symptoms, or 
behavioral changes and tends to be particularly intense in young 
athletes struggling with insecurities and using less elaborated 
strategies for coping with pressure.34

DISCUSSION

Findings from this review suggest that regular PA has a global 
positive impact on the mental health of children and adolescents, 
with the strongest effect being a decrease of depressive symptoms. 
Other relevant effects include the improvement of self-esteem, 
cognitive function, and sleep quality and the decrease of anxiety 
symptoms and externalizing behaviors.

On the other hand, competitive sports practice can be related to 
several negative aspects, as children and adolescents are exposed 
to increased psychological pressure caused by extensive training 
volume, risk of injury, and high-performance expectations from 
people around them or themselves in this setting. Also esthetical 
sports are associated with an increased risk of mental health 
problems and potential development of eating disorders, due to the 
major role that body image has in this setting.

On the opposite side of the spectrum, an increasing number of 
children and adolescents nowadays have a sedentary lifestyle. This 
is not only associated with well-known physical health problems, 
as obesity, but also with a large number of psychological and 
social issues, and can negatively impact mental health and in more 
severe cases influence the development of psychiatric disorders, as 
depression and anxiety.

Despite the growing interest in improving the understanding of 
the association between regular PA and mental health, studies in 
young populations are still scarce. Most studies focus on the adult 
population and have methodological issues related to using different 
indicators, including group size, target age, concept definitions (PA, 
PE, and sports), and frequency, intensity, duration, and type of 
activity. Furthermore, many studies are cross-sectional, which can 
fail to rule out reverse causality. Further research on this subject is 
therefore required, using uniform criteria, longitudinal observations, 
and larger study populations. 

Nevertheless, there seems to be a global consensus on the 
importance of encouraging children and adolescents to be more 
active inside and outside school, stimulating PA (active commuting, 
outdoor play, non-competitive sports participation), reducing 
inactivity, and promoting a healthy mind. Personal and family 
characteristics seem to influence the determination of a physically 
active behavior. Therefore, it is important to provide parents, 
children, and adolescents with information about the mental benefits 
of an active life. Findings from this study may additionally be useful 

to support public health projects promoting PA during childhood and 
adolescence.

CONCLUSIONS

Evidence retrieved in this study allows to recommend increased 
regular physical activity and decreased sedentary behavior in children 
and adolescents, with the aim of improving their mental health. 
These factors have a positive effect not only on physical health but 
also on the prevention and reduction of mental disorders.

REFERENCES

1. Murray CJL, Lopez AD, World Health Organization, World Bank,
Harvard School of Public Health. The global burden of disease:
a comprehensive assessment of mortality and disability from
diseases, injuries, and risk factors in 1990 and projected to
2020: summary. Geneva: World Health Organization; 1996.
http://www.who.int/iris/handle/10665/41864.

2. Rodriguez-Ayllon M, Cadenas-Sanchez C, Estevez-Lopez F,
Muñoz NE, Mora- Gonzalez J, Migueles JH, et al. Role of
physical activity and sedentary behavior in the mental health of
preschoolers, children and adolescents: a systematic review and
meta-analysis. Sports Med. 2019:1–28.

3. Kessler RC, Angermeyer M, Anthony JC, DE Graaf R,
Demyttenaere K, Gasquet I, et al. Lifetime prevalence and age-
of-onset distributions of mental disorders in the World Health
Organization’s World Mental Health Survey Initiative. World
Psychiatry 2007; 6: 168–76.

4. Campos CG, Muniz LA, Belo VS, Romano MCC, Lima MC.
Adolescents’ knowledge about the benefits of physical exercises
to mental health. Ciênc. saúde coletiva. 2019; 24(8): 2951-8.

5. Biddle SJH, Asare M. Physical activity and mental health in
children and adolescents: a review of reviews. British Journal of
Sports Medicine. 2011; 45(11): 886–95.

6. Silva GC, Silva RAS, Cavalcante N, Jorge L. Saúde mental e níveis
de atividade física em crianças: uma revisão sistemática. Cad
Bras Ter Ocup. 2017; 25(3): 607-15.

7. Cid L, Silva C, Alves J. Actividade física e bem-estar psicológico -
perfil dos participantes no programa de exercício e saúde de Rio
Maior. Motricidade. 2007; 3(2): 47-55.

8. Craft LL, Perna FM. The Benefits of Exercise for the Clinically
Depressed. The Primary Care Companion to The Journal of
Clinical Psychiatry. 2004; 06(03): 104–11.

9. Internacional Society of Sport Psychology. Physical Activity
and Psychological Benefits: A Position Statement. The Sport
Psychologist. 1992; 6(2):199–203.

10. Fonseca EBD. O esporte como fator de desenvolvimento e de
saúde mental na criança e no adolescente. Revista Brasileira de



NASCER E CRESCER
BIRTH AND GROWTH MEDICAL JOURNAL
year 2021, vol 30, n.º 3

170

Medicina do Esporte. 1997; 3(3): 82–3.
11. Batista WS, Ornellas FH. Exercício físico e depressão: relação

entre o exercício físico e o grau de depressão. RBPFEX. 2013;
7(42): 474-82.

12. Caspersen CJ, Powell KE, Christenson GM. Physical activity,
exercise, and physical fitness: definitions and distinctions for
health- related research. Public Health Rep 1985; 100:126–31.

13. Koumantareas J, Oliveira RCD. Sports and health from the
perspective of physical education professionals. Motriz: Revista
de Educação Física. 2018; 24(4): e101870.

14. Hoare E, Milton K, Foster C, Allender S. The associations between
sedentary behaviour and mental health among adolescents: a
systematic review. International Journal of Behavioral Nutrition
and Physical Activity. 2016; 13(1): 108.

15. Lourenço BDS, Peres MADA, Porto IS, Oliveira RMPD, Dutra VFD.
Physical activity as a therapeutic strategy in mental health: an
integrative review with implication for nursing care. Escola Anna
Nery. 2017; 21(3): e20160390.

16. Rothon C, Edwards P, Bhui K, Viner RM, Taylor S, Stansfeld SA.
Physical activity and depressive symptoms in adolescents: a
prospective study. BMC Medicine. 2010; 8(1): 32.

17. Dimitri P, Joshi K, Jones N. Moving more: physical activity and its
positive effects on long term conditions in children and young
people. Archives of Disease in Childhood. 2020;105(11):1035-
40.

18. Martikainen S, Pesonen A-K, Lahti J, Heinonen K, Feldt K, Pyhälä
R, et al. Higher Levels of Physical Activity Are Associated With
Lower Hypothalamic-Pituitary-Adrenocortical Axis Reactivity
to Psychosocial Stress in Children. The Journal of Clinical
Endocrinology & Metabolism. 2013;98(4):E619-27.

19. Pascoe M, Bailey AP, Craike M, Carter T, Patten R, Stepto N, et al.
Physical activity and exercise in youth mental health promotion:
a scoping review. BMJ Open Sport & Exercise Medicine. 2020;
6(1): e000677.

20. Korczak DJ, Madigan S, Colasanto M. Children’s Physical Activity
and Depression: A Meta-analysis. Pediatrics. 2017;139(4):
e20162266.

21. Alves CFA, Silva RCR, Assis AMO, Souza CO, Pinto EJ, Frainer DES.
Fatores associados à inatividade física em adolescentes de 10-
14 anos de idade, matriculados na rede pública de ensino do
município de Salvador, BA. Rev. bras. epidemiol. 2012; 15(4):
858-70.

22. Machado PX, Cassepp-Borges V, Dell´aglio DD, Koller SH.
O impacto de um projeto de educação pelo esporte no
desenvolvimento infantil. Psicologia Escolar e Educacional.
2007; 11(1):51–62.
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