
Exercise and Mental Health



Brain Wellness

1. Adequate Nutrition

2. Sufficient Sleep

3. Decreasing Stress

4. Physical Exercise

5. Social Connection & Eudemonism

6. Sufficient Sunlight & Green Environments

7. Positive Self  Talk & Anti-ruminative activity

8. Intellectual Virtues
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Epigenetics

Epigenetics is the study of  changes in gene expression 

in the absence of  underlying changes in genetic 

information (i.e. DNA). That is, a particular stretch of  

DNA is not changed but regulated – turned on, off, 

enhanced, or dimmed.



Epigenetic Mechanisms 

Environmental Cues Gene Regulation

Stress

Exercise

Nutrition

Behavior

Toxins, Drugs, & Smoking

DNA Methylation

Chromatin Remodeling & 
Histone Modification

Noncoding mRNAs

Nestler, E. J. (2014). Epigenetic mechanisms of  drug addiction. Neuropharmacology, 76, 259-268. doi: 

10.1016/j.neuropharm.2013.04.004



Epigenetic Mechanisms 

Pups from high licking mothers have higher levels of  serotonin which 

stimulate enzymes to remove methyl groups from the cortisol receptor 

gene in the hippocampus. This makes the gene more active and the 

hippocampus more sensitive to cortisol. As a result the hippocampus will 

dampen the stress response in a negative feedback loop and the pups will 

be less anxious even as adults.

Behavior            Epigenetic Modification          “Good” Structural & Functional Changes



It’s where the modification occurs that matters

In mice, high stressed pups from low licking mothers had removal of  

methyl groups from the stress promoting arginine-vasopressin gene in the 

hypothalamus. This makes the gene more active and increases the stress 

response and cortisol levels. (Phosphorylated MeCP2 is an intermediate)

Behavior           Epigenetic Modification           “Bad” Structural & Functional Changes

Carey, N. (2012). The epigenetics revolution: How modern biology is rewriting our understanding of  genetics, disease, and 

inheritance. New York: Columbia University Press.



Exercise and Epigenetic Mechanisms 

A large amount of  evidence has demonstrated the power of  exercise to 
support cognitive function, the effects of  which can last for 
considerable time. An emerging line of  scientific evidence indicates that 
the effects of  exercise are longer lasting than previously thought up to 
the point to affect future generations. The action of  exercise on 
epigenetic regulation of  gene expression seem central to building an 
“epigenetic memory” to influence long-term brain function and 
behavior. In this review article, we discuss new developments in the 
epigenetic field connecting exercise with changes in cognitive function, 
including DNA methylation, histone modifications and microRNAs 
(miRNAs). The understanding of  how exercise promotes long-term 
cognitive effects is crucial for directing the power of  exercise to reduce 
the burden of  neurological and psychiatric disorders.

Fernandes, J., Arida, R. M., & Gomez-Pinilla, F. (2017). Physical exercise as an epigenetic modulator of  brain plasticity and cognition. 

Neuroscience & Biobehavioral Reviews, 80, 443-456.



HPA Axis

Immediate response to stress:

Hypothalamus 



Sympathetic branch ANS



Adrenal Medulla



Adrenaline

Longer term response to stress:

Hypothalamus 



CRH

Pituitary Gland



ACTH 

Adrenal Cortex



Increased Glucocorticoids (Cortisol) [For now]



Prefrontal & Limbic System Disruption,

Particularly in the Hippocampus



Stress & Brain Structure

Yale University investigators found  
reductions in gray matter in parts of  the 
brain that control physiological and 
emotional functioning in those who 
endured significant amounts of  stress:

“Current results demonstrate that 
increasing cumulative exposure to 
adverse life events is associated with 
smaller gray matter volume in key 
prefrontal and limbic regions involved in 
stress, emotion and reward regulation, 
and impulse control. These differences 
may serve to mediate vulnerability to 
depression, addiction, and other stress-
related psychopathology.”

Biological Psychiatry Volume 72, Issue 1 , Pages 57-64, 1 July 2012



The Limbic System

A. Cingulate gyrus

B. Fornix

C. Anterior thalamic 

nuclei

D. Hypothalamus

E. Amygdaloid nucleus

F. Hippocampus

The limbic system is the 

area of  the brain that 

regulates  emotion, 

behavior, motivation, 

impulse control, and long-

term memory. It directly 

connects the lower and 

higher brain functions.



Stress, Exercise, and Cognitive Function

Mild stress will enhance memory and learning but 

greater and prolonged stress will have a significant 

detrimental impact. 

The hippocampus has two types of  glucocorticoid 

receptors:

A. High affinity receptor that enhances memory 

function.

B. Low affinity receptor that decreases memory 

function.

Small levels of  glucocorticoids fill the high affinity 

receptors but when the amount increases, the low 

affinity receptors dominate the system. Exercise is 

“good stress” which fills the high affinity receptors.

The human hippocampus:

Diminishes in size with age

Diminishes in size with PTSD & stress

Diminishes in size with sleep deprivation

Diminishes in size with some medications

Diminishes in size with depression



Curve Ball

There is now strong evidence that Major Depressive Disorder is 

“not in any simple way a disorder of  too much cortisol” but is 

now also associated with LOW available levels of  cortisol, largely 

via glucocorticoid receptor insufficiency. Thus, depression is best 

thought of  as being correlated with cortisol dysregulation in 

general rather than merely high levels.

Maletic, V., & Raison, C. L. (2017). The new mind-body science of  depression. New York: W.W Norton & Company.



Major stress-related hormones typically affected substantially by exercise

Adrenocorticotropic hormone

Atrial natriuretic peptide

Arginine vasopressin

β-endorphin

Brain natriuretic peptide

Corticotropin-releasing hormone

Cortisol

Cytokines

Dynorphins

Enkephalins

Epinephrine

Growth hormone

Norepinephrine

Prolactin

Renin–angiotensin–aldosterone

Testosterone

With chronic exercise, evidence supports an 

abatement or normalization of  the 

neuroendocrine response to other life 

stressors by exposure to exercise training.

Hackney AC. (2006) Stress and the neuroendocrine system: the role of  exercise as a stressor and modifier of  stress. Expert Rev Endocrinol 

Metab. 2006;1(6):783–792. 



Exercise Curbs Stress Related Depression

A 2014 study demonstrated that 
PGC-1alpha — an enzyme 
produced in muscles during 
exercise — has the ability to 
break down L-kynurenine, a 
substance that accumulates in the 
bloodstream after stress and has 
been linked to depression. 
Reducing plasma kynurenine 
protects the brain from stress-
induced changes associated with 
depression.

Agudelo, L., Femenía, T., Orhan, F., Porsmyr-Palmertz, M., Goiny, M., Martinez-Redondo, V., . . . Ruas, J. (2015). Skeletal Muscle PGC-1α1 

Modulates Kynurenine Metabolism and Mediates Resilience to Stress-Induced Depression. Cell, 160(1-2), 351.



Stress & Atrial Natriuretic Peptide (ANP)

During exercise, ANP is released from the heart muscle, passes into the blood 

plasma, and crosses the BBB. The ANP has receptors on the hypothalamus and 

modulates the HPA Axis causing a calming effect. For example, when extogenous 

ANP is introduced into a patient who is having a panic attack, symptoms are 

significantly reduced. ANP attenuates CRF release and dampens sympathetic 

response. It may play a large role in the anti-anxiety effects of  exercise. 



Stress & Addiction



Stress & Addiction

Koob found that when rats are 

deprived of  a drug that they are 

addicted to, there is a tenfold increase 

in levels of  CRH.

A major impetus for drug use is their 

ability to relieve stress and acute stress 

potentiates drug use.

Glucocorticoid levels are consistently 

elevated in withdrawal which further 

deplete dopamine levels.

Stress increases the likelihood of  

relapse and stress reduction plans are a 

staple means to remain abstinent. 



Exercise & Addiction

“Epidemiological studies reveal that individuals who engage in regular aerobic 

exercise are less likely to use and abuse illicit drugs. 

In the past few years, several pre-clinical studies have revealed that exercise reduces 

drug self-administration in laboratory animals. These studies have revealed that 

exercise produces protective effects in procedures designed to model different 

transitional phases that occur during the development of, and recovery from, a 

substance use disorder (e.g., acquisition, maintenance, escalation, and 

relapse/reinstatement of  drug use). Moreover, recent studies have revealed several 

behavioral and neurobiological consequences of  exercise that may be responsible for 

its protective effects in these assays. Collectively, these studies have provided 

convincing evidence to support the development of  exercise based interventions to 

reduce compulsive patterns of  drug intake in clinical and at-risk populations.”

Smith, Mark A., Lynch, Wendy J., Exercise as a potential treatment for drug abuse: evidence from preclinical studies. Frontiers in Psychiatry published: 12 

January 2012 doi: 10.3389/fpsyt.2011.00082



Exercise & Addiction

In addition to anxiety and depression, 

exercise also normalizes the behavioral 

and neurobiological consequences of  

prolonged stress in laboratory animals, 

which is another risk factor for substance 

abuse in humans. 

Extracellular signal-regulated kinase (ERK) is another intracellular signaling molecule 

involved in drug reinforcement that is influenced by exercise. Levels of  ERK in the 

nucleus accumbens are correlated with drug self-administration and drug-seeking behavior 

across a number of  different drugs, including stimulants and alcohol. Moreover, 

phosphorylated  levels of  ERK increase over an abstinence period, and these increases 

may serve to enhance responding in reinstatement procedures. Exercise blocks the 

increase in phosphorylated levels of  ERK associated with enhanced cocaine-seeking 

behavior after a period of  abstinence, and decreases reinstatement responding following 

exposure to drug-associated cues.

Smith, Mark A., Lynch, Wendy J., Exercise as a potential treatment for drug abuse: evidence from preclinical studies. Frontiers in Psychiatry published: 12 January 2012 doi: 10.3389/fpsyt.2011.00082



Some Chronic Disorders Associated With Low Circulating Levels Of 

Brain-derived Neurotrophic Factor (BDNF).

Obesity

Diabetes

CV Disease

Depression

Cognitive 

Impairment

Alzheimer’s



Neurotrophins

A growth factor is a protein that signals certain types of  cells to survive 
differentiate, grow, or increase in a given function. 

Neurotrophins (NT) are a class of  growth factors. They are proteins that 
promote the growth and survival of  neurons. They mediate the features 
of  brain plasticity and influence immune related proteins known as 
cytokines.

The first discovered neurotrophin was Nerve Growth Factor (NGF).

BDNF (Brain Derived Neurotrophic Factor) was the second neurotrophic 
factor to be characterized after nerve growth factor (NGF). BDNF is 
important for long-term memory, learning, and cognition. BDNF is 
downregulated in depression.



NGF and BDNF

NGF:
Acts as a immuno-regulatory cytokine

Provides neuro-protection against hypoglycemia 

and excitotoxicity

Reverses memory loss

Highly implicated in stroke recovery

Supports cholinergic nerves in the HDB which 

are related to sensorimotor processing.

Exercise up-regulates NGF

BDNF:
Facilitates learning and memory by increasing 

the efficiency of  synaptic transmission and 

growth/remodeling of  neurons in the 

hippocampus.

Exercise up-regulates BDNF expression in the 

hippocampus especially.

“Physical exercise has been shown to improve performance in multiple cognitive 

tasks, including executive control, attentional processing, and spatial memory”

Boecker, Henning, On the emerging role of neuroimaging in determining functional and structural brain integrity induced by physical exercise: impact for predictive, 

preventive, and personalized medicine, EPMA Journal (2011) 2:277–285  



Neurotrophin

When neurotrophins bind to Tyrosine kinase 

(Trk) receptors, the Trk undergoes a 

conformational change (dimerization) and 

phosphorylation. This sets in motion a 

biochemical cascade that ends in gene 

transcription supporting neuron growth, 

differentiation, and survival.

If  the neurotrophins do not bind to p75 

receptors, the nerve cell undergoes 

programmed cell death (apoptosis).



Other Factors

IGF-1 (Insulin-like Growth Factor): up-regulated in exercise, activates neurons to 

produce more serotonin, glutamate, and BDNF. It’s thought to play a role in 

building long term memories.

VEGF (Vascular Endothelial Growth Factor): builds more capillaries in the body 

and brain in anaerobic conditions. It also increases the permeability of  the BBB to 

allow passage of  other factors which is vital to neurogenesis.

FGF-2 (Fibroblast Growth Factor): is increased during exercise and helps tissue 

grow. It has been implicated in the process of  LTP.



Brain Derived Neurotropic Factor

BDNF plays a crucial role in reinforcing neuroplasticity and 
neurogenesis.

BDNF is like Miracle Grow to help:

 Consolidate the connections between neurons. It helps 
neurons that fire together to wire together.

 Promotes the growth of  myelin to make neurons fire more 
efficiently.

 Acts on stem cells in the hippocampus, cortex, and basal 
forebrain- areas vital to learning, memory, and higher 
thinking- for growth and differentiation of  new neurons.



Neuroplasticity

Neuroplasticity is a general term that describes changes in 
the brain as you experience, learn, and heal from injury. 

Neuroplasticity involves many changes to the brain 
including:

• New synaptic connections

• Strengthening of  connections 

• The growth of  new dendrites

• Neurogenesis 



Dendrites: Collect information 
from other neurons. Inputs may 
number in thousands. If  enough 
inputs, the cell’s AXON may 
generate an output.

Cell Body: round, centrally located 
structure,  contains DNA, controls 
protein manufacturing, directs 
metabolism, no role in neural 
signaling

Axon: The output of  the cell that 
transmits information to other 
neurons

The Neuron



Neurogenesis

Neurogenesis is the formation of  

new neurons and is enhanced by:

-Learning rich environments

-Physical exercise

-Medications

-Therapy

-New experiences



Examples Of  Neuroplasticity

Musicians using specific fingers to play 
their instruments showed enlarged 
areas of  their somatosensory strips 
associated with those fingers. 

Blind Braille readers showed enlarged 
cortical areas associated with their 
reading finger compared to blind non-
Braille readers and to sighted people. 

Stroke victims will re-direct functions 
to other areas of  the brain.



BDNF, which influences regulation of  mood, is down regulated in depression 

and increased with exercise and successful antidepressant treatment.



Inflammation and MDD

“Inflammatory molecules, or anything that activates them, are 
among the most potent inducers of  depression known to science.”

“Brain regions with the highest concentrations of  proinflammatory 
cytokine receptors, specifically receptors for IL-1β, IL-6, and TNF-
α, include the hypothalamus, hippocampus, and cortex, regions 
critical for antidepressant response and cognitive functioning. TNF-
α and IL-1β have both been shown to impair normal neuronal 
plasticity and to inhibit long-term potentiation (LTP)” 

Maletic, V., & Raison, C. L. (2017). The new mind-body science of  depression. New York: W.W Norton & Company.

Loftis JM, Huckans M, Morasco BJ. (2010) Neuroimmune mechanisms of  cytokine-induced depression: current theories and novel 

treatment strategies. Neurobiol Dis 37: 519–533.



Exercise and Cytokines

Cytokines are protein based immuno-

modulators and intercellular signalers, 

some of  which provide a direct link 

between inflammation and depression 

subtypes.

Exercise inhibits pro-inflammatory 

cytokines TNF- and IL-1ß which are 

known to be depressogenic and 

inhibit memory. The influence of  

exercise likely has a neuroprotective 

effect with this inhibition.



Immune System Response To Stress

Stress induces a transient activation in 

the immune system.

Repeated stress induces a sustained 

activation that may trigger 

autoimmune diseases.

Sustained and chronic stress will 

greatly suppress the immune system.

Autoimmune Disease Range



Immune System Response To Stress

T Cells mature in the thymus gland.

Glucocorticoids are immune suppressant 
cause the thymus gland to shrink and halt the 
formation of  new lymphocytes. Since they 
also inhibit the release of  messengers such as 
interleukin and interferon, lymphocytes in the 
circulation are less responsive to infectious 
alarm. In high levels, glucocorticoids can kill 
lymphocytes.

This, however, is not the only mechanism of  
immunosuppression. The sympathetic NS 
and CRH also suppress the immune system 
independently.



Indolamine Synthesis

L-Tryptophan

Tryptophan Hydroxylase

5-Hydroxy-L-Tryptophan (5-HTP)

Aromatic Amino Acid Decarboxylase

5-Hydroxytryptamine (5-HT) or Serotonin

L- Tryptophan is normally bound to 

albumin in the peripheral circulatory 

system. However, during acute 

exercise free fatty acids displace 

bound L- Tryptophan . The now free 

or unbound L- Tryptophan  can pass 

through the blood brain barrier to 

form serotonin in the brain. Early 

research is suggestive of  limbic 

system activation and subsequent 

arousal leading to increased 

cognition. 

Melatonin



Catecholamines Synthesis

Phenylalanine      L-Tyrosine

Tyrosine Hydroxylase

L-Dopa

DOPA decarboxylase

Dopamine

Dopamine b -hydroxylase 

Noradrenaline

Phenylethanolamine N-methyltransferase

Adrenaline

Concentrations of  Dopamine and 

Noradrenaline are increased in various 

parts of  the brain during and shortly 

after exercise. Dopamine receptors are 

also up-regulated in the pleasure center.



Noradrenalin:

b-receptors: stimulate adenyl 

cyclase to increase cAMP 

production.

-receptors: inhibit adenyl 

cyclase to decrease cAMP 

production.

*There are subsets of  both kinds 

of  receptors.

Dopamine:

D1: stimulate adenyl cyclase to 

increase cAMP production.

-Subtype D5

D2- inhibit adenyl cyclase to 

decrease cAMP production.

-Subtype D3

-Subtype D4

5-HT, Dopamine, and Noradrenalin act on different types of receptors- some will 

activate adenyl cyclase and others will inactivate this catalyst of cAMP, a second 

messenger

Serotonin:

Inhibitory 

receptors work 

similarly to  and 

D2 receptors.

Stimulatory 

receptors are not 

linked adenyl 

cyclase activity.



Brain Wellness



Brain Wellness



Endocannabinoids

Two major endocannabinoids have been identified- arachidonyol-ethanolamide 

(anandamide) and 2-arachidonylglycerol. When endocannabinoids bind to CB1 

and CB2 receptors, the receptors inhibit glutamate (excitatory) and GABA 

(inhibitory). THC also binds to CB1 and CB2 receptors with high affinity.



Endocannabinoids

Marijuana and exercise stimulate 

the CB receptors. (anandamide is 

up-regulated in exercise) Receptor 

activation in the spinal chord 

partially blocks pain signals. The 

production of  endocannabinoids 

may at least partially account for 

the feeling of  well being during 

exercise.

Sparling, P. B.; Giuffrida, A.; Piomelli, D.; Rosskopf, L.; Dietrich, A.  Exercise activates the endocannabinoid system Neuroreport:  2 December 2003 - Volume 14 - Issue 17 - pp 2209-2211

A Dietrich, A, McDaniel, W.F. Endocannabinoids and exercise   Br J Sports Med 2004;38: 536–541. doi: 10.1136/bjsm.2004.011718



Endogenous Opioids or Endorphins

“In conclusion, this study provides first in vivo evidence that release of  endogenous 

opioids occurs in frontolimbic brain regions after sustained physical exercise and that there 

is its close correlation to perceived euphoria of  runners. This suggests a specific role of  

the opioid system in the generation of  the runner’s high sensation. In a more general view, 

it might also be assumed that opioidergic effects in frontolimbic brain structures mediate 

not only some of  the therapeutically beneficial consequences of  endurance exercise on 

depression and anxiety in patients (Morgan 1985) but also the addictive aspects of  

excessive sports, where injured athletes continue their training in spite of  detrimental 

consequences to their health (Chapman and De Castro 1990).”

The Runner’s High: Opioidergic Mechanisms in the Human Brain: Cereb. Cortex (2008) 18 (11): 2523-2531. 

Exercise increases plasma 

concentrations of  endogenous 

opioid peptides that bind to all 

three major opioid receptor 

subtypes (mu, kappa, & delta).



Level Of Evidence For The Therapeutic Activity Of Exercise 

According To The Agency Of Heath Care Policy And Research 

Classification Source of  evidence Disorder 

1A Meta-analysis of  randomized 

controlled trials 

Major depressive disorder 

Nicotine dependency 

1B Randomized controlled trials Social phobia 

Panic disorder 

Post-traumatic stress disorder 

Generalized anxiety disorder 

Binge eating disorder 

Bulimia nervosa 

Schizophrenia 

Alzheimer’s dementia 

Mild cognitive impairment 

2 Non-randomized controlled trials 

(quasi experiments) 

Alcohol and drug dependence 

Anorexia nervosa 

3 Observational studies with controls 
-

4 Observational studies without controls Bipolar disorder 

Obsessive compulsive disorder

J Prev Med Public Health 2013;46:S12-S21 • http://dx.doi.org/10.3961/jpmph.2013.46.S.S1



Exercise & Depression

A 2013 review by the nonprofit organization Cochrane, regarded as a leader in evidence 
based medicine, concluded that exercise is just as effective a treatment for depression as 
medication and counseling. 

A recent meta-analysis, published in 2016, echoes Cochrane’s finding. A team of  international 
researchers examined 25 of  the most rigorous experiments and determined that exercise, 
especially moderate to vigorous aerobic exercise under professional supervision, is indeed a 
potent treatment for depression. When they adjusted their analysis to account for weak 
studies—those most prone to some kind of  experimental bias—they found an even stronger 
effect, suggesting that some previous meta-analyses may have underestimated exercise’s 
benefits for mental health. 

The researchers further calculated that it would take at least 1,000 contradictory studies to 
negate the affirming evidence that has piled up so far. Yet another review computed that 
when exercise is used to treat depression, success rates increase by as much as 67 to 74 
percent. 

Jabr, Ferris, (2016) Why Exercise May Be the Best Fix for Depression, Scientific American Mind, 
https://www.scientificamerican.com/author/ferris-jabr/



Summary from U.S. Dept. of  Health and Human Services:

Physical Activity Guidelines 

Advisory Committee Report, 

2008



Does Physical Activity Protect Against the Onset of  

Depression Disorders or Depression Symptoms?

“Population-based, prospective cohort studies 

provide substantial evidence that regular physical 

activity protects against the onset of  depression symptoms 

and major depressive disorder. Evidence is insufficient 

to draw conclusions about bipolar disorder and 

other mood disorders.”

http://www.health.gov/paguidelines/Report/pdf/CommitteeReport.pdf



Does Physical Activity Reduce Symptoms of  Depression?

“The results of  RCTs indicate that participation in 

physical activity programs reduces depression 

symptoms in people diagnosed as depressed, healthy 

adults, and medical patients without psychiatric 

disorders.”

http://www.health.gov/paguidelines/Report/pdf/CommitteeReport.pdf



Do the Effects of Physical Activity Vary According to Features of 

Physical Activity, Including Type, Intensity, or Timing?

“The evidence from prospective cohort studies and RCTs 
published since 1995 suggests that moderate and high 
levels of  physical activity similarly reduce the odds of  
developing depression symptoms compared to low levels 
of  physical activity exposure, which is nonetheless more 
protective than inactivity or very low levels of  physical 
activity. The minimal or optimal type or amount of  
exercise for reducing depression symptoms is not yet 
known, but it appears that an increase in physical fitness is 
not required.”

http://www.health.gov/paguidelines/Report/pdf/CommitteeReport.pdf



Does Physical Activity Reduce Anxiety Symptoms?

“The results of  RCTs conducted with medical patients and healthy adults 

indicate that participation in physical activity programs reduces anxiety 

symptoms. The weight of  evidence from a small number of  nationally 

representative and population-based cross-sectional and prospective cohort 

studies supports that regular physical activity protects against the onset of  

anxiety disorders and anxiety symptoms.”

http://www.health.gov/paguidelines/Report/pdf/CommitteeReport.pdf



Do the Effects of Physical Activity Vary According to Features of 

Physical Activity Including Type, Intensity, or Timing?

“Population-based studies indicate that 
participation in either moderate or high levels of  
physical activity is associated with reduced feelings 
of  distress or enhanced well-being, when 
compared with inactivity or very low physical 
activity exposure.”

http://www.health.gov/paguidelines/Report/pdf/CommitteeReport.pdf



Does Physical Activity Protect Against the Onset of  

Insomnia or Other Sleep Problems?

“A small number of  observational, population-based studies provides initial 

evidence supporting a positive association of  regular participation in 

physical activity with lower odds of  disrupted or insufficient sleep, including 

sleep apnea. The weight of  the evidence from a small number of  RCTs 

supports the conclusion that regular participation in physical activity has 

favorable effects on sleep quality and is a useful component of  good sleep 

hygiene.”

http://www.health.gov/paguidelines/Report/pdf/CommitteeReport.pdf

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=w0umUXJcZjZwcM&tbnid=LQMW8rbG1l1aaM:&ved=0CAgQjRwwAA&url=http://www.bluesleep.com/home_sleep_testing.html&ei=XxLZUd-GAsipiALvkoDIAg&psig=AFQjCNGkNDHFWxSrw4g79TuW1THdp4m1Ew&ust=1373266911066847


Exercise & Executive Function

“Physical exercise has been shown to improve 
performance in multiple cognitive tasks, including 
executive control, attentional processing, and spatial 
memory”

Boecker, Henning, On the emerging role of  neuroimaging in determining functional and structural brain integrity induced by physical 

exercise: impact for predictive, preventive, and personalized medicine, EPMA Journal (2011) 2:277–285  



Exercise and Cognitive Performance

“A recent meta-analysis determined a 

positive relation between physical activity 

and cognitive performance in school-age 

children (aged 4–18 years) in eight 

measurement categories (perceptual 

skills, intelligence quotient, achievement, 

verbal tests, mathematic tests, memory, 

developmental level/academic readiness 

and other). A beneficial relationship was 

found for all categories, with the 

exception of  memory, which was 

unrelated to physical activity behaviour, 

and for all age groups.”

Nature Reviews Neuroscience 9, 58-65 (January 2008) | doi:10.1038/nrn2298

Nature Reviews Neuroscience 9, 58-65 (January 2008) | doi:10.1038/nrn2298



Social Phobia 

“So far, only one study targeted exercise 

interventions for social phobia. It 

compared exercise to mindfulness-based 

stress reduction. Both interventions were 

found to be associated with diminished 

social anxiety and depression and 

increased subjective well-being post-

intervention and after three months.” 

J Prev Med Public Health 2013;46:S12-S21 • http://dx.doi.org/10.3961/jpmph.2013.46.S.S12



Building New Social Networks

“With respect to the social interaction 

hypothesis, the social relationships 

commonly inherent in physical 

activity, as well as the mutual support 

that occurs among individuals 

involved in exercise, play an important 

role in the effects of  exercise on 

mental health.”

Addicts are encouraged to form new 

social networks based on fitness and 

healthy lifestyles.

Physical Activity And Mental Health: The Association Between Exercise And Mood,  Clinics 60(1):61-70, 2005 



Summary

Physical activity can be viewed from four 
different perspectives regarding its direct 
contribution to solving mental health 
problems:

1) Treatment of  mental illness and 
disorders.

2) Prevention of  mental illness and 
disorders.

3) Improvement of  mental and physical 
well-being of  those with mental illness.

4) Improvement of  mental well-being of  
the general population.

Fox, Kenneth, The influence of physical activity on mental well-being: Public Health Nutrition: 2(3a), 411–418  



Summary

5) Exercise has been demonstrated 
to increase cognitive performance 
including executive control.

6) Exercise has been demonstrated 
to improve sleeping patterns.

7) Exercise has a neuroprotective 
effect against brain related diseases.

8) Exercise likely has physiological 
effects that combat addiction.



Mechanism 1: Histones

One form of  epigenetic change physically blocks access to the 

genes by altering what is called the histone code. The DNA in 

every cell is tightly wound around proteins known as histones 

and must be unwound to be transcribed. Alterations to this 

packaging cause certain genes to be more or less available to the 

cell's chemical machinery and so determine whether those genes 

are expressed or silenced.


