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Abstract 

Individuals who suffer from mental illnesses are at a higher risk for developing certain medical 

issues. Exercise is often used to combat physical and medical issues, and less often used to help 

alleviate mental health symptoms. When we think of treating mental illnesses, we rarely think of 

incorporating exercise and physical activity. Through research, it has been shown that exercise 

has a greater impact on the brain and mental health symptoms than was once originally thought. 

This literature review will touch on how exercise can impact mental health, and the ways in 

which it impacts the brain at a structural and molecular level. It will also compare the use of 

aerobic and anaerobic exercise, and how these types of exercise impact the brain and mental 

health symptoms. This literature review will end with suggestions for incorporating exercise into 

treatment planning with mentally ill clients.  
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Introduction 

 In order to achieve optimal health, I believe that one must be mentally, emotionally, and 

physically healthy. As an avid exerciser, I have seen the positive impacts of physical activity in 

not only my physical health, but in my mental and emotional health as well. Through exercise I 

have become a healthier person. I have achieved things I never knew that my self, my mind, or 

my body was capable of. As I near the end of my journey through the Counselor Education 

program, I have learned very little on how physical activity can be incorporated into mental 

health treatment. The physical positive outcomes of exercise have long been researched and 

documented, however, the same cannot be said for exercise and mental health.  

 Often times, when we think about treatment for mental illnesses, we rarely think about 

physical activity and exercise. Instead, we tend to think of Cognitive Behavioral Therapy (CBT), 

Exposure Therapy, Dialectical Behavioral Therapy (DBT), Motivational Interviewing, and so on. 

Individuals living with mental illnesses are often at a higher risk of developing heart disease, 

high blood pressure, weight gain, diabetes, and stress. In adults and older adults, physical activity 

can help to lower the risk of early death, heart disease, stroke, type II diabetes, high blood 

pressure, cholesterol problems, metabolic syndrome, dementia, colon and breast cancer, weight 

gain, symptoms of depression, and falls. Exercise and physical activity is not only a way to 

combat these medical issues, it also helps to elevate mood and regulate sleep (National Alliance 

on Mental Illness, 2015; Bherer et al, 2013). The purpose of this literature review is to shed some 

light on some of the way that exercise and physical activity impacts the brain, and the impact it 
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can have on mental health. It should be noted that the brain is very complex and this literature 

review does not cover every part of the brain and the impacts of exercise in their entirety.  

Exercise and Mental Health 

It is common knowledge that often times, people experience a mood enhancement effect 

after they exercise. This suggests that exercise and physical activity may be used as a treatment 

for certain mental disorders in which calls for the regulation of mood. James Blumenthal, PhD, 

states that there is epidemiological data to suggest that active people are less depressed than 

inactive people. He also states that people who were once active and stopped, are more depressed 

than those who have maintained or began a regular exercise regimen (Blumenthal et al, 2007). 

Blumenthal has spent a great deal of time exploring this data through a series of randomized 

controlled trials. In one such study, he and his researchers assigned sedentary adults suffering 

from major depressive disorder to one of four groups: supervised exercise, home-based exercise, 

antidepressant therapy, or a placebo pill. Treatment was maintained for four months and then the 

effectiveness of each treatment was measured. Blumenthal et al (2007) found that the 

participants in the exercise and antidepressant groups had higher rates of remission than did the 

participants who were given the placebo pill. It was concluded that exercise was comparable to 

antidepressants for the treatment of major depressive disorder. One year later, Blumenthal et al 

(2007) followed up with patients who participated in the study. Individuals who reported 

maintaining regular exercise exhibited lower rates of depression than those who did not. This 

suggests that exercise may be used for the treatment of depression and also to prevent relapse 

(Blumenthal et al, 2007). Based on these findings, it might be beneficial for some patients 
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suffering from depressive disorders to have regular exercise incorporated into their treatment 

plans.  

 Researchers Smits et al (2008) have also spent a great deal of time researching how 

exercise may be used to overcome depression and anxiety. In one of their studies, they recruited 

60 volunteers with a heightened sensitivity to anxiety. Smits et al (2008) wanted to test their 

hypothesis that regular exercise might help people who are prone to anxiety become less likely to 

panic when they experience flight or fight sensations. They reasoned that both exercise and 

anxiety produce many of the same physical reactions such as, perspiration, increased heart rate, 

and shortness of breath. Volunteers who participated in a two-week exercise program showed 

significant improvements in sensitivity to anxiety compared to the control group. They reasoned 

that exercise may serve as a form of exposure therapy for those who struggle with anxiety and 

through exercise, people can learn to associate symptoms of anxiety with safety instead of 

danger (Smits et al, 2008). With the appropriate form of exercise, individuals suffering from 

anxiety may benefit from participating in exposure therapy that elicits similar physiological 

symptoms associated with anxiety.  

 Research conducted with mice suggests that exercise cannot only enhance mental health, 

but it can protect the brain from future stressors. Lehmann and Herkenham (2011) examined the 

brains of mice in a “social defeat” experiment. Mice were assigned to three different 

environments: bare cages (impoverished environment), standard cages, and enriched cages 

(enriched environment). The enriched cages provided mice with a stimulating environment 

equipped with running wheels and tubes to explore. Researchers paired smaller, submissive mice 

with larger, more aggressive mice, and observed how the smaller mice reacted to the more 
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aggressive mice. The mice that were housed in the stimulating environments proved to be more 

resilient to the stress placed on them by the aggressive mice. The stimulated mice showed no 

signs of rodent depression or anxiety, while the submissive mice that spent time in the bare cages 

hid from the aggressive mice. The submissive mice also showed an increase in signs and 

symptoms of depression and despair. These mice lost weight, began to avoid social contact, lost 

interest in reinforcing behaviors, and displayed more anxiety related behaviors compared to the 

mice that were more resilient to the social defeat (Lehmann & Herkhenham, 2011).  

 The next step in researching how exercise has a positive impact is to take it a step deeper 

and look into the brain at a structural and molecular level. Based on what we have learned from 

Grawe (pg. 3), changes in mental processes indicate changes in neural processes. When change 

takes place in how an individual thinks and feels, an observable change should have also 

occurred in the way the brain functions.  

Exercise and the Brain 

 Research regarding how exercise impacts the brain at a structural and molecular level has 

begun to accumulate. One researcher in particular is John J. Ratey, M.D. His book “SPARK: The 

Revolutionary New Science of Exercise and the Brain”, published in 2008, explores the brain-

fitness connection. He has worked with countless individuals in the field of physical activity and 

exercise in order to explore how exercise optimizes how the brain functions. Through his 

research and the research of others, it has been proven that exercise influences learning in the 

brain at a cellular level. It helps the brain to better take in information, and then process that 

information and store it (Ratey, 2008). When the brain is working optimally, an individual is able 

to function to a higher degree and better cope with stressors. 
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 Through studies conducted with mice and humans, researchers have been able to show 

that exercise fosters growth within the brain and have identified certain regions of the brain that 

are involved in exercise. Black et al (1990) found that physical activity in mice induces the 

physiological process in which new blood vessels grow from already existing vessels, a process 

known as angiogenesis. Similar to the way that roots and branches on trees grow; new branches 

or vessels sprout out of preexisting ones. Researchers Carl Cotman and Nicole Berchtold found 

that voluntary exercise increases level of brain-derived neurotrophic factor (BDNF) in mice. 

BDNF is a neurotrophin that fosters the growth of neurons and helps to maintain neurocircuitry. 

It is an important link between thoughts, emotions, and body awareness in humans (Ratey, 2008). 

Cotman and Berchtold (2002) found that when mice were able to exercise voluntarily, BDNF 

levels increased in the hippocampus, an area of the brain that is usually associated with higher 

cognitive functions such as learning and memory, rather than movement. BDNF levels were also 

increased in the lumbar spinal cord, cerebellum, and cortex, and were sustained after several 

weeks of exercise. Other neurotrpohins were increased due to exercise, but to a lesser degree. 

Cotman and Berchtold (2002) suggest that BDNF may be a more important component for 

mediating the long-term benefits of exercise on the brain and sustaining the functioning of the 

brain, especially in the hippocampus. 

 Returning to the “social defeat” experiment conducted by Lehmann and Herkenham 

(2011), differences in brain activity were observed between the mice that were housed in the 

enriched environments compared to those housed in the impoverished environments. In the mice 

housed in the enriched environments, increased activity was found in areas associated with 

emotion regulation and reward processing. These areas included the infralimbic, prelimbic, and 
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anterior cingulate cortices, the amygdala, and nucleus accumbens. This increase in activity was 

observed even after the mice were exposed to social defeat by the larger more abusive mice. On 

the other hand, researchers observed a decrease in activity in the forebrain of the mice that were 

housed in the impoverished environments. These mice also showed an increase in maladaptive 

behaviors such as avoidance and anxiety related behaviors (Lehmann & Herkenham, 2011). It 

may be that the mice with the increased activity were able to handle and cope better with the 

stress of the social defeat experience because their brains were functioning more effectively.  

In aging humans, structural and functional imaging procedures show that exercise can 

have permanent changes in the brain. Colcombe et al (2003) found in a study of older adults that 

individuals with a higher cardio fitness level was associated with a decreased loss of grey and 

white matter in the frontal, prefrontal, and temporal regions. Researchers Erickson et al (2009) 

found that older adults who have higher fitness levels tended to have larger right and left 

hippocampi and greater spatial memory performance as compared to those who engaged less in 

physical activity. Lastly, Voss et al (2010) reported changes in overall functional connectivity in 

the brain of older adults who engaged in aerobic exercise. After 12 months of aerobic training, 

Voss et al (2010) were able to observe through functional brain imaging studies (fMRI) that there 

was an increase in connectivity between the default-mode network and front executive network 

of the brain. This suggests that exercise can have a restorative effect on the circuitry of the brain.  

Ratey (2008) states that exercise has an impact on neurotransmitters by increasing and 

balancing them. Two specific neurotransmitters work by complementing one another. These are 

glutamate, which starts actions potentials and keep them going, and gamma-aminobutyric acid 

(GABA), which inhibits action potentials. Usually when one of these neurotransmitters is out of 
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balance so is the other, and exercise can help to restore that balance. Serotonin impacts our 

emotional state and controls activity that can lead to the development of disorders like 

depression, anxiety, and OCD. Exercise can help to increase levels of serotonin and improve its 

balance in the brain. Norepinephrine is important in the sympathetic nervous system. It 

stimulates the heart, blood vessels, sweat glands, large internal organs, and the adrenal medulla 

in the brain. Norepinephrine also fosters alertness, plays an important role in long-term memory, 

learning, regulates mood, motivation, arousal, and perception. It plays an important role in how 

memories are stored, and how our bodies react to fear and anxiety. Dopamine regulates processes 

that regulate movement, posture, and blood pressure. This neurotransmitter also has a stimulating 

effect, and involved heavily in pleasure and learning. In terms of movement, dopamine is 

imperative in helping our bodies move and when our bodies can move, we can exercise. It also 

helps us to feel the rewards of exercise (Ratey, 2008).  

As stated previously, exercise increases activity in the brain and fosters neurogenesis. 

Through the stimulation that exercise induces, new connections in the brain are made, these 

connections become stronger, and the brain functions more effectively. The brain is able to grow, 

become stronger, adapt, change, and function at a great level than it did before exercise was 

introduced. This leads to the question of what type of exercise is best for our brains? 

Aerobic Vs. Anaerobic 

Just as there are many forms of psychotherapeutic interventions, exercise comes in many 

different forms. The most basic forms of exercise can be divided into two categories: aerobic and 

anaerobic. Aerobic exercises include the forms of exercise that increase the heart rate for an 

extended period of time. This includes activities like running, swimming, kickboxing, etc. 
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Anaerobic exercises are also known as resistance training. This type of exercise is designed to 

help muscles grow and become stronger by working against their average resistance. Anaerobic 

activities include lifting weights, yoga, and calisthenics (Wayne, 2015).  

Up until this point, this literature review has focused on studies, which incorporated 

aerobic exercise. Currently, there is less research that explores anaerobic exercise and the brain. 

Martinsen et al (1989) conducted a study with 79 patients suffering from anxiety disorders. 

Participants were divided into two groups and for 8 weeks, each group engaged in one hour of 

aerobic exercise or one hour of anaerobic exercise three times a week. Participants in the group 

who participated in aerobic exercise were the only participants to demonstrate significant 

increases in aerobic fitness. However, both groups showed similar significant reductions in 

symptoms and behaviors related to anxiety. This suggests that both forms of exercise may be 

helpful in treating anxiety (Martinsen et al, 1989). More recently, Liu-Ambrose et al (2010) 

conducted a 12-month study with senior women who engaged in resistance training. They 

observed functional changes in two regions of the cortex, which were previously associated with 

processes governing response inhibition. These areas were the anterior portion of the left middle 

temporal gyrus and the left anterior insula extending into the lateral orbital frontal cortex. 

Changes in these areas simultaneously brought about improvements in task performance (Liu-

Ambrose et al, 2010). Based on what we know about anxiety, people suffering from anxiety 

disorders have a heightened response to certain stimuli. If resistance training brought about 

observable changes in areas associated with response inhibition in the study conducted by Lui-

Ambrose et al (2010), consistent resistance training may help individuals suffering from anxiety 
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learn to cope with anxiety provoking stimuli. This same idea regarding response inhibition was 

also suggested by Smit et al (2008) in their study with individuals suffering from anxiety.  

Incorporating Exercise into Treatment 

 As mentioned before, little emphasis is placed on incorporating exercise into the 

treatment of mental disorders. Based on the literature presented earlier in this review, exercise 

has shown to produce changes in mood, mental processes, and neural processes. In many clinics, 

a client is seen for an intake, they begin to engage individual therapy, and if necessary, they see a 

psychiatrist who will prescribe them medication to help alleviate symptoms. Psychiatric 

medications often target certain neurotransmitters with the most common being serotonin, 

norepinephrine, and dopamine. These medications help to bring about balance among these 

neurotransmitters in the brain. Some antidepressants work in part by stimulating neurogenesis in 

the hippocampus, just like exercise (Ratey, 2008).  

 Based on this information and when it is an appropriate intervention, exercise may be 

incorporated into an individual’s treatment plan and eventually take the place of medication. In 

addition, exercise helps balance the brain without the risk of neurological side effects that are 

often seen with the use of medication. With that being said, every individual case is different and 

requires a different approach. Exercise may be beneficial to some and not to others. 

However, just like psychotherapeutic interventions, exercise interventions and regimens 

are individually tailored, developed collaboratively with a professional, and are grounded in 

strength-based interventions (Hyman & Andres-Hyman, 2013). Both exercise and 

psychotherapeutic interventions are intended to enhance an individual’s functioning, 

performance, health, happiness, resilience, and overall wellness. Interventions such as CBT and 
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DBT are geared to help individuals improve psychological strengths, coping skills, emotional 

regulation, self-esteem, interpersonal effectiveness, stress tolerance, flexibility, adaptability, and 

self-regulation (Hyman & Andres-Hyman, 2013). If clinicians can incorporate both mental and 

physical health into their treatment planning with their clients, some clients may be able to 

develop a strengthened mind and body connection. They can learn ways to keep both their mind 

and body healthy outside of their therapist’s office. As a side note, clinicians must encourage 

their clients to consult with their primary physicians to identify which form of exercise would be 

most beneficial based on their medical status and needs.  

 Ending Remarks 

 As indicated by the literature presented in this review, exercise is beneficial for both 

mental and physical health. While it is helping individuals to feel better and be healthier, it is 

also improving the way their brains and bodies function at a structural and molecular level. The 

brain is a lot like the body in many ways. It requires stimulation and exercise to keep it healthy 

and functioning properly. With exercise, our muscles tear, repair, and grow, and our brains have 

the same ability. 
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