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Abstract
Introduction: The prophylactic and therapeutic effects of
physical exercise in cardiovascular and metabolic diseases are

recognized. In the last ten years, studies have shown the
association of active lifestyle with prevention and treatment of
mental illnesses as well as the improvement of executive functions
throughout life. Nevertheless, methodological problems make it
difficult to use the evidence on practical clinic.

Objective: To analyze recent evidence on the effects of physical
exercise for cognitive performance improvement, prevention and

Keypoints

- There is a need to bring
scientific evidence into practical
clinic.

- Physical exercise contributes
to reduce risks for mental illness

treatment of mental illness and affective responses generated by
exercise, highlighting the gaps that should be fulfilled and
challenges on this knowledge area.

Conclusion: Physical exercise contributes to reduce risks for
mental illness and to enhance clinical response in patients with
mood and anxiety disorders, and neurodegenerative diseases.
Cognitive function, mainly executive functions, has been observed
in different age groups. Affective responses generated during the
exercise are influenced by various extrinsic and intrinsic factors
and can contribute to the development of new prescription
strategies to increase physical exercise adherence. Studies with greater methodological rigor and variable
exercise prescriptions, like frequency, duration, intensity and the type of the exercise should be conduced for
better targeting practical application of the knowledge.

and improves cognitive
function.

- Studies with greater
methodological rigor focusing in
affective responses during
exercise are required.
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Resumo

Introducao: O efeito profilatico e terapéutico do exercicio fisico em doencas cardiovasculares e metabdlicas é
reconhecido. Nos dltimos dez anos, estudos mostraram associa¢do entre o estilo de vida ativo e a prevengdo e o
tratamento de doengas mentais, assim como, a melhora das fung¢des executivas em diferentes faixas etarias.
Entretanto, questdes metodolégicas dificultam a utilizacdo das evidéncias na pratica clinica.

Objetivo: Apresentar as evidéncias recentes sobre o efeito do exercicio fisico na melhora do desempenho
cognitivo, prevencdo e tratamento de doencas mentais e respostas afetivas geradas pelo exercicio, destacando
lacunas a serem investigadas e desafios nessa drea de conhecimento.
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Conclusao: 0 exercicio fisico contribui para a reducdo do risco
de desenvolvimento de doengas mentais e melhora da resposta
clinica de pacientes com transtornos de humor e de ansiedade e
doencas neurodegenerativas. A melhora da fun¢ao cognitiva, em
especial as fungdes executivas, é observada em diferentes faixas
etdrias. As respostas afetivas geradas durante o exercicio sdo
influenciadas por diversos fatores extrinsecos e intrinsecos e
podem contribuir para o desenvolvimento de novas estratégias de
prescricido para a melhora da aderéncia ao exercicio fisico.
Estudos com maior rigor metodolégico e maior controle de
variaveis de prescricdo de exercicios, como frequéncia, duragdo,
intensidade e tipo de exercicio devem ser feitos para o melhor
direcionamento da aplica¢do pratica do conhecimento.
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Pontos-Chave Destaque

- Existe a necessidade de trazer
evidéncias cientificas para a
clinica prdtica.

- O exercicio fisico contribui
para reduzir os riscos de
doen¢as mentais e melhora a
fung¢do cognitiva.

- Estudos com maior rigor

metodoldgico focalizando
respostas afetivas durante o
exercicio sdo necessdrios.
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mental.

Physical Exercise, Cognitive Performance, Affective Responses and Mental
Health: Challenges and Perspectives

According to the International Charter of
Physical Education, Physical Activity and
Sport (1978), every human being has the
fundamental right of access to physical
exercise and sport, which are essential for full
development of personality. Among the
effects of physical exercise, children
physically active have a lower risk of
becoming smokers, developing cardiovascular
and metabolic diseases on adult life, and
physical active childhood increases the
chances of professional and academic success
throughout life, with higher probability of
access to the university and higher income.
The benefits of exercise go beyond childhood
— being physically active throughout life
reduces physical and mental illness risks,
promotes longevity and contributes to several
diseases treatment(1,2).

Despite the evidence on the prophylactic
and therapeutic effects of physical exercise,
most the population does not perform 150
minutes of physical exercise moderated per
week, recommendations of the World Health
Organization (WHO). A recent populational
study, using accelerometers (N=4,773)
showed that only 9.6% of the Americans

achieved that level of weekly physical
activity(3). Among 13-15 years old
adolescents approximately 80% does not
perform 60 minutes of moderated physical
exercise per day(4). Physical inactivity is
considered one of the major problems related
to health of the XXI century(5). The lack of
pleasure and interest on performing physical
exercises has been pointed out as a limiting
factor to the maintenance of an active
lifestyle. On the other hand, research on
pleasure and positive affective responses
during and immediately after a single exercise
session can contribute to the comprehension
of associated factors with adherence(6,7).
This article analyses recent evidence on the
relationship between physical exercise and the
cognitive  performance, prevention and
treatment of mental illness, and the
relationship between physical exercise and
affective responses.

Physical Exercise and Cognitive Function
Physical  exercise  promotes  various
neurological alterations that can contribute to
improve cognitive performance and mental
health. Among the main adaptations observed,



69 Rev Ed Fisica /J Phys Ed — Physical Exercise, Cognitive Performance and Mental Health

the higher production and release of
monoamines (e.g., serotonin, dopamine,
norepinephrine) and trophic factors (e.g.,
brain derived neurotrophic factor, insulin-like
growth factor-1, vascular endothelial growth
factor) that contribute to  increase
neurogenesis and angiogenesis in
hippocampal areas are highlighted(8—11).
Hence, it is expected that physical exercise
promotes neuroplasticity favoring new
memories and learning. Studies have shown
that physical exercise leads to improvement
on cognitive functions(12). This effect is
observed specially on open tasks — those
performed in an unpredictable environment,
which require cognitive engagement physical
exercise seem to  potentiate  these
responses(13). The benefits of physical
exercise to the cerebral activities are
numerous. For example, during activities like
sportive games, fights and outdoor activities it
1s necessary to sense the sensory stimuli,
decision making, select responses and
program the ideal motor response to every
situation. This process of information
promotes the higher stimulation of areas like
the frontal and parietal cortex, fundamental to
the performance of activities that involves
attention, perception, inhibitory control, work
memory, visuospatial memory, and program
of the ideal motor response, with the
definition of parameters like speed, strength,
amplitude and direction of the movement. The
development of the executive functions
contributes to the higher chance of emotional,
professional and economic success, besides
being associated to better quality of life and
mental health(14). In this context, the
evidences point out to the improvement of
academic achievement on children(15) and
the improvement of the executive function on
elders(16). However, the great variability of
cognitive outcomes and the methodological
differences related to the prescription of
exercise (duration, type, intensity), makes the
evidence observed just weak(16—18), making
it difficult to use the knowledge into practice.

Physical Exercise and Mental IlIness
Mental illness is highly incapacitating and
associates with inflated costs to society.

Among the most prevalent mood disorders,
depression is observed in all age groups and
increases the lost days caused by incapacity
and premature death being one of the causes
of suicide. According to the WHO, every 40
seconds someone in the world dies by suicide.

Besides mental disorders,
neurodegenerative diseases are a challenge to
the elderly population, and the most prevalent
ones are dementia. According to World
Alzheimer Report (2015), a new dementia
case is expected every three seconds. As
country, the total of costs of dementia would
be the equivalent of the 18th largest economy
in the world with market values bigger than
companies like Google and Apple. In this
perspective, physical exercise is pointed as a
lifestyle factor that can contribute to the
reduction of the global burden of diseases also
related to mental illness. Physical exercise
reduces risks for. of the Mild Cognitive
Impairment  (35%); depression (59%);
Alzheimer's disease (51%); and vascular
dementia  (40%)(19-22).  Besides the
protective effect on mental functions, studies
showed improvement on clinical responses to
treatments with practice of physical exercises
as coadjuvant therapy, despite having little
effect(23,24). Studies exhibited in the
literature present methodological problems
such as diagnosis and severe of symptoms,
prescription of exercise, intention-to-treat
analysis, and control group active X non-
active, which can reduce the effect size of
physical exercise on recent meta-analyses.
Therefore, it needs to be -carefully
examined(25). The aerobic training with
moderated and continuous intensity was the
most investigated aspect, on patients in the
early stages of the disease(8,26-28).
However, recent studies show the benefic
effect of other interventions like strength
training, yoga, tai-chi, and multimodal
exercises(26-31). Despite the promising
results, problems like the relation dose-
response, the determinant factors of adherence
to exercise on such populations, and better
exercise configurations to each disease are
unsolved issues that need to be more
investigated.
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Affective responses during and immediately
after an exercise session: looking for higher
adherence

The acute effect of pleasure as a causal or
mediating variable should also be considered
for mental health, measured traditionally by
"core valence affect" during physical exercise,
a construction under the hedonic theory of
motivation(32). Studies have shown that
pleasure during exercise increases a future
exercise behavioral and adherence(7). An
important dilemma to be considered it is
affect assessment, traditionally linked to
scales. Due to some cognitive characteristics,
the face recognition strategies could be
considered as an alternative approach. Thus,
we suggest the inclusion of 'feel good'
moments replacing ‘feel bad’ moments
questions. To promote ‘feel good’ activities
with adequately scientific support should
include: a) Adjustment in exercise intensity
(below the first ventilatory threshold in a
continuous activity it is more enjoyable) and
duration of activity; b) Music listening during
exercise sessions(33); c) Virtual reality(34);
and d) Self-selected type and intensity of
activity(35). Considering the effects of
dissociations thinking’s during the task(36),
future studies should explore the benefits of
playfulness in sportive games who also
intensify cognitive stimulus (dual / multiple
tasks). This context should be considered as a
promissory way to rethink exercise
interventions more than simply 'medicine’, but
as a celebration and enjoyment relevant
moment to improve adherence.

Conclusion

In the last twenty years, the improvement of
cognitive performance and mental health with
physical exercise has been the subject of
investigations and the results are promising,
with evidence of a protecting factor of the
active lifestyle on most disability and
prevalent mental illness, like mood disorders
and neurodegenerative diseases. However,
intervention studies with high methodological
rigor, especially with high control of exercise
prescription are required. In exercise and
sports  sciences, among challenges is

adherence, which is one of the most urgent
question. For better understand the
phenomenon, it is necessary to comprehend
preference matters, previous experience,
personality, and affective responses during
the exercise. Cost-effectiveness studies of the
intervention with exercise are necessary for a
better comprehension of the role of exercise
on mental illness treatment related to costs
reduction, and the awareness of public health
politics and researches on the knowledge
areas.

Neuroscience through the neuroimaging
techniques, biomarkers, neuropsychological
tasks and scales contributes to the better
comprehension of the physical exercise’s
mechanisms of action of on the brain.
Investigation on this area requires the
integration of the  knowledge and
interdisciplinary work of physical education
with psychology, medicine, biology and
biochemistry. It is time to replace the dualist
physical education, that separates body from
mind, for a holistic vision of the human being
and the movement full of possibilities for
interactions.
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