
 
Physical and Mental Exercise and Cognition: 

I recognize that much of what I will share about the reasons exercise is good for your 

health will not be new information to most of you.  It’s pretty much unanimous- 

exercise benefits everybody.  What I hope to accomplish in this module is not only to 

give you the research behind why exercise is particularly good for cognition, but also 

to acknowledge that this is a lifestyle change that many of us have struggled to 

incorporate into our lives in a consistent and meaningful way. This module is not only 

designed to provide information on benefits of exercising but to take it a step further 

and give you the tools to identify how to incorporate it into your lifestyle. I want you to 

take what you learn, personalize your intervention and work towards a movement 

plan that you can execute.  

For those of you who have made attempts at integrating exercise and had them not 

stick, I believe that a bit of reflection can go a long way towards creating a plan that 

will.   

Whether you starting with baby steps like taking the stairs at work or bigger steps like 

signing up for a 10k run, you need to make an assessment of where you are at now so 

that you can set a realistic path forward. What matters most is that your first goal be 

attainable.  Something that you will commit to doing and will do.    

If you already have the physical exercise piece dialed in then stay with me for the 

second half of this discussion where I discuss the role cognitive exercise plays in long 

term brain health. 
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Why aren’t we following through with exercise? 

• Studies have shown that cost, lack of time, childcare, lack of a support system, 

low confidence and low awareness are some barriers to engaging in regular 

physical activity. 

• Additionally, I’ve seen that other factors such as trauma or pain, a dislike for 

sweating, an orientation towards arts rather than sports, not being “good” at 

sports, shame or self consciousness, and lack of motivation can also present as 

a barrier. 

• While these barriers seem varied and difficult to overcome, there are some 

really positive trends that are appearing in the research as well which indicate 

that overall adults are exercising more and healthcare providers are 

recommending exercise as part of their treatment plans.  

Let’s put some numbers to this: 

• In 2010, 33% of adults who visited a healthcare provider were advised to 

exercise, whereas in 2000 the trend was at 23%.  

• For senior adults the increase was even more pronounced. In 2000, 15% of 

adults 85 and older were advised to exercise, in 2010 the percentage 

increased to 29%.  

• In addition to the increase provider recommendations trends, adult exercise 

compliance has also been increasing since the 2000’s.  

◦ In 2016, 52% of adult Americans met the federal guidelines goals (150 

minutes of moderate exercise and 75 min of intense exercise per week), 

as compared to 47% in 2010, and 42% in 2000.  

• These trends tell us that we are slowly but surely understanding the importance 

of exercise and making connection between physical exercise and health.  

Exercise and Brain health 

There is an abundance of research on exercise and its overall benefits. This section 

looks at validated data and its proven effects on health and cognition.  
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• A review of multiple research studies with over 33,000 participants showed that 

physical exercise can reduce the risk of developing cognitive decline by 40%, 

including Alzheimer’s and dementia.  

• Aerobic exercise has shown to decrease age-related brain tissue loss.  

• To maintain cognitive function, the brain requires a constant supply of oxygen 

and blood.  

◦ Physical exercise helps circulate nutrient-rich blood and oxygen to the 

whole body, including the brain.. 

◦ Of special importance is blood flowing into the hippocampus, the area 

of the brain in charge of short and long-term memory and learning.  

▪ Regular aerobic exercise, meaning elevated heart rate and 

sweating, enlarges your hippocampus. 

▪ Additionally, the blood flow in the hippocampus promotes 

neurogenesis or creation of new brain cells.   

▪ Important to mention that just getting your heart rate up activates 

neurogenesis. 

• Other benefits include reduced inflammation, having better sleep, and 

improving insulin resistance.  

◦ One single exercise session, increased glucose uptake by at least 40% 

(Ross, 2003)     

◦ This means that when you exercise, your cells become more sensitized 

to insulin, letting glucose in and using it as energy.  In your brain, it 

means your neurons have the energy they need to function optimally! 

Let’s recap on the benefits of exercise for your brain in simple words: It literally 

changes the physical form, physiological function, and long term capacity of the brain 

to function. 

• Exercise increases cognition by increasing hippocampal size and blood flow, 

which improves the health of brain cells and their ability to get nutrients. This is 
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important because the hippocampus is the area of the brain which atrophies in 

Alzheimer’s disease. 

• Exercise improves mood, decreases stress and anxiety as it helps release our 

neurotransmitters that dictate the chemical milieu of the body such as 

Acetylcholine, Norepinephrine, serotonin, dopamine, and GABA.  It decreases 

inflammation which many agree has a direct impact on the manifestation of 

depression, in fact studies show that exercise is just as effective as 

antidepressants. 

• Exercise also improves sleep when performed during the first half of the day 

helps you to fall asleep easier and stay asleep longer.  Please note that 

exercising too close to bedtime can have the opposite effect as it can be 

energizing! 

• Exercise reduces insulin resistance as it activates an alternative route for 

glucose to enter the cell and which lowers blood sugar levels and relieves the 

need for high levels of insulin in the blood. 

• And the list of benefits just gets longer and longer the more research that 

comes out including reducing cardiovascular disease and other chronic 

conditions, reducing pain, improving muscle and bone health, detoxifying, 

increasing energy, and losing weight.  

Now, let’s find a way to personalize this approach!   

I want you to start by considering what type of exercise works best for you. 

• Finding a way of moving that work for you deserves your time and attention 

because of all the health benefits that I just discussed.  However, we need to 

recognize that exercise is not a one-size fits all approach and a successful 

approach for you may look very different than your best friend’s approach.  

• I understand exercising is hard for a variety of reasons.  It requires planning 

and motivation because our culture is not set up to encourage natural forms of 

movement such as walking or biking to work.  The key to successfully 
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integrating exercise into your lifestyle is making it personal, figuring out what 

speaks to you, and knowing your limits, and starting with small, achievable 

steps that build momentum in the behavior change process. 

Here are some tome tips to help you identify what works for you: 

• What did you enjoy doing as a kid? 

◦ Did you enjoy running around? What about biking, jumping rope, or 

dancing?  

◦ Were you part of a team? Did you enjoy being a team player? 

◦ Did you enjoy being outdoors or indoors?  

◦ Did you like to compete? 

◦ Or did you like to paint and do crafts?  

• Listen to your body – knowing your limits and opportunities is a key part in this 

process.  

◦ If you feel stressed and tense, try something with subtle movements to 

relax your muscles and increase your flexibility. Trying things like yoga, 

tai chi, pilates, barre, swimming might be good for you.  

◦ On the other hand, if you’re distracted and unfocused, you might want 

to try things that make you feel strong and powerful. Try things like 

running, CrossFit, HIIT, Zumba.  

• What is your personality type? 

◦ If you’re more of an introvert and like quiet time, buy a set of dumbbells 

and resistance band and try doing home-video exercises, or download 

apps with routines.  

◦ If you love socializing and like competition, joining a sports league, a 

running club, or a fitness center with tons of fun classes might be your 

way to go.  
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◦ If you need to be held accountable, otherwise the exercise won’t get 

done, try joining a gym, having an accountability partner or having a 

personal trainer would work for you.    

• When do you feel best? 

◦ Do you feel energized in the morning?  

◦ Or do you feel more energized in the evenings? 

• What is the best time for you? 

◦ Do you have a full time job? Are you taking care of your kids? Plan for 

exercise like another task to add to your agenda.  

◦ If you work full time, can you go exercise before work, what about 

during lunch break, or do you prefer exercising in the evenings?  

◦ Do you have kids? When are your kids in school? Can you exercise 

during that time?  

◦ Any amount of time works; 15 or 20 minutes is always better than 

nothing.  

• The important thing is reconnecting with your body, understanding that 

everyone is different, and what might work for someone else, might not work 

for you. Be kind to your body and start slowly, accept where you are and 

remember that you don’t need to do it perfectly.  

• Suzanne Brue, teacher and wellness expert developed the “8 Colors quiz” to 

help match different exercise activities to your personality, inspired by Myers-

Briggs Type Indicator. You’ll find Suzanne Brue’s link to the quiz under 

additional resources.  

Getting specific 

• I want to go a little bit deep into HIIT. It’s very popular these days and people 

always have questions around it.  

• Let’s look at the research supporting its benefits.  
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• High-intensity interval training, also known as HIIT, is type of exercise 

characterized by short intervals of intense activity, giving it your all, until you’re 

out of breath, followed periods of rest.  

◦ Because it is so intense, it is recommended no more than 3 times per 

week.  

• There is evidence showing that exercising briefly, but intensely, produced DNA 

changes in sedentary individuals, which helped to increase muscle strength 

and increase fat metabolism.  

• HIIT significantly improves insulin sensitivity. We’ve already learned from 

Module 1 that having normal insulin responses is essential for a healthy brain 

and health.  

• High intensity exercise also increases the production of growth hormone, 

which you might remember from our sleep module.  

◦ Growth hormone has a vital role in tissue regeneration, including our 

brain and liver.  

• New and exciting research suggest that intensity training also induces genes to 

produce of new mitochondria, known as mitochondrial biogenesis 

◦ Research has found that aerobic exercise (HIITT and others) promotes 

mitochondrial regeneration in the brain, thus reducing cognitive decline. 

◦ Healthy mitochondria increase energy production, decreases chances of 

chronic disease and promotes longevity and brain health.   

I wanted to touch on the phenomenon of overtraining which shows up often in my 

clinical practice. 

• Overtraining can have as many detrimental effects as not exercising. 

• Overtraining is reached with excess exercise without proper rest periods. It 

happens when a person exercises at an intensity, duration and quantity greater 

that what the body can recover from. 

What happens when you overtrain? 
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• Your muscles don’t get enough time to recover, so instead of becoming 

stronger, muscles get fatigued, function poorly and may even experience pain.  

• A person may experience inflammation in muscles, tendons and ligaments 

• Body becomes over-stressed, leading to adrenal fatigue. 

• May experience hormonal imbalances, leading to mood swings, irritability, 

depression, insomnia, cessation of menstrual cycle in females, decline in 

performance, impaired immune performance, elevated resting heart rate, 

frequent injuries. 

How to avoid overtraining syndrome? 

• Allow time for your muscles to recover.  Find a balance, allow your body to 

recover so that you become stronger, not weaker. 

• Reduce all stressors (mental, environmental) 

• Eat a nutrient-dense, colorful (full of antioxidants), balanced diet with adequate 

amount of protein 

• Listen to your body. Decrease duration and intensity of physical activity. 

Consider restorative yoga.  

• Engage in restorative, deep sleep.  

Moving and Exercise, when did it get so complicated? 

• You’ve now heard compelling research studies that verify how beneficial that 

exercise is for promoting health and preventing disease.  

• But the time we spend sitting down is as important for health as those 30-60 

min of exercise a day.  

• Evidence shows that moving our bodies (standing up or engaging any other 

type of non-exercise movement) is as important for good health as exercising 

regularly. 

• But what is the difference? 

◦ Moving, as the word clearly states involves a displacement or change of 

the body’s position, like standing, walking, squatting.  
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◦ Exercise, on the other hand, is a planned and structured activity with 

intentional movement including cardiovascular, strength or flexibility 

activities.  

Here are several ways to start moving: 

• Create a workstation that allows you to stand, consider a standing desk. 

• Avoid car or public transportation, walk or bike when possible. 

• Walk before or after lunchtime. 

• Have standing or walking meetings. 

• Add movement to your leisure activities, invite your family and connect with 

nature: bike, hike, walk around the neighborhood, garden. 

• Feel the grass barefoot. 

• In the playground, play with your children rather than seeing them play.  

• Cleaning the house also requires movement. Clean for 10-15 min every day. 

Squat, reach, stand. 

• Park in a spot furthest away from the entrance. 

• Use technology to your advantage: 

◦ Walk when talking on your phone. 

◦ Get a fitness tracker/watch to track your movement. 

◦ When watching TV, consider sitting in a yoga mat and engaging in a 

pose, use a resistance band or even sit down in a resistance ball.  

Before I wrap up, let’s take a minute to talk about the importance of water which will 

be in higher need during exercise. 

Why is it so important? 

• Our body is made up of 50-60% water 

◦ Muscle (lean tissue) contain about 75% water, while fatty tissue contains 

little water 
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◦ Water is involved in your energy cycle and allows your body to harvest 6 

times more energy than without it. 

• Water is so vital, that we can only survive 3-7 days without water whereas we 

can survive a 1-2 months without food. 

• Specifically during exercising, water helps regulate body temperature, 

lubricates joints and transports nutrients to muscles to perform.  

• Many people think it is better to drink a sports beverage than water after 

exercise. While it might be true in some cases, it is not needed for the average 

person working out 30-60 minutes per day.   

Electrolyte drinks vs water 

• But, when should you consume electrolyte drinks rather than water?  

◦ The main purpose of energy drinks is to replenish electrolytes, which are 

lost after about 2-3 hours training.  

◦ The main electrolyte lost is sodium. 

◦ For exercise shorter than 60 minutes, a post exercise meal is usually 

enough to replenish lost electrolytes. 

◦ A good rule of thumb is drink 2 glasses of water (16 oz.) for every 0.5 kg 

(1.1 lbs.) lost. 

• Electrolyte drinks, are usually full of: 

◦ Sugar (Sugar, Dextrose, High Fructose Corn Syrup),  

▪ Sports drinks that are high in sugar (> 8% sugar content) delay 

electrolyte absorption 

▪ Many of these commercial beverages, have greater than 10% 

content of sugar.  

▪ For better results, dilute with 2-3 parts of water to have better 

absorption of electrolytes. 

◦ Artificial sweeteners (Acesulfame K, Aspartame),  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◦ Artificial Colors (Yellow 5, Yellow 6) and  

◦ Natural flavors -  because the term isn’t regulated it is impossible to 

know what is included (MSG and GMOS are sometimes hidden under 

the term) 

◦ Make sure you read the labels of these products to know what’s in them!  

Now that we know all about physical activity and how it impacts our brain, let’s look 

into how mental exercise can help shape our brain and prevent decline in cognition.  

Mental Exercise 

In addition to physical exercise, good nutrition, low stress, sleep and all of the other 

lifestyle changes I’ve covered, mental training is another way to stimulate and protect 

your brain as you age 

Science has shown that the brain can restructure itself by making new neuronal 
connections after just a few sessions of brain training. This is known as neuroplasticity.  

Neuroplasticity has helped us understand, that as a person ages, cellular aging 

happens and some abilities are lost, but the brain retains the ability to be trained and 

strengthened.  

• Dr. Robert Bender (MD), Medical director of the Johnny Orr Memory Center 

and Healthy Aging Institute in Iowa claims the brain does not like being bored. 

• Furthermore, when the brain is inactive and not learning new things, it will 

atrophy and shrink in volume. 

What are the best ways to exercise your brain? 

• Focus on learning something new and training the brain to lower the risk of 

cognitive decline. 

• Experts recommend sticking to low-budget, real world activities. It’s as simple 

as finding anything that’s a novelty for your brain.  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Some of these recommendations include: 

• Experiment doing thing with your opposite hand: write your name, brush your 

teeth, stir. 

• Taking another route on your way back home. 

• Solving Crosswords or Sudoku 

◦ Researchers studied the effects of cross-word solving and verbal fluency, 

which tends to decline with aging and dementia. 

◦ The study showed that solving daily crosswords enhanced verbal 

fluency. 

◦ Additionally, solving crosswords x4 per week, can reduce the risk of 

dementia by 47% when compared to people who solved 1 crossword 

per week.  

• Play a challenging game: Jigsaw puzzle, Chess or Mastermind 

• Memorize a list: try memorizing your to-do list, shopping list or any other list.  

• Memorize a friend’s phone number. 

◦ Try recalling the items an hour later 

• Learn a new instrument. 

◦ Research done on 31 senior adults 60-85 years old showed that after 6 

months of individualized piano lessons, memory and decision making 

processes were enhanced, showing to be a very promising intervention 

to improve cognitive decline.   

• Learn a new language. 

• Learn country’s flags or capitals. 

• Try new foods and challenge your taste buds. 

• Try cooking with new flavors or take a cooking class. 

• Activate your fine-motor skills, learn how to knit, draw, paint, braid.  

• Engage in a leisure activities. 

◦ Reading, playing board games, playing musical instruments, and 

dancing were associated with a reduced risk of dementia. 
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◦ 24% of participants that played musical instruments several times per 

week (more than 2) developed dementia vs. 27% who played rarely (1 or 

less times per week). 

◦ 16% of participants that played board games several times per week 

developed dementia vs. 30% who played rarely. 

◦ 22% of participants that read several times per week developed 

dementia vs. 46% who read rarely. 

• Even though there is controversy around cognition and computer-based 

exercises, Dr. Bredesen recommends engaging in no more than 10-20 minutes 

per day of brain training games like Luminosity or BrainHQ. There’s evidence 

showing these games challenge your brain and  improve neuroplasticity. 

The biggest takeaway when you are thinking about your health goals around this 

topic: When you can do any of these activities without challenging your brain, it’s time 

to change!   

What are your next steps for this week? 

• Review any additional information you are interested in from the resources 
section. 

• Listen to the interview with Rachel Posell. 
• Make an assessment of where you are currently at in terms of your physical and 

mental exercise patterns. 
◦ Where would you like to change your exercise routine?   
◦ Do you need to start from scratch or adjust what you are already do? 

◦ Is there anyone that you can exercise with to increase your enjoyment, 
add a nice social connection, and create accountability?    

◦ Do you have any hobbies that you can add or restart that would provide 
stimulation to your brain to keep learning? 

◦ Would a 10 minute per day online program be easy for you to 
incorporate? 
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• Complete Your Healthy Mind Workbook for Exercise and set aside time this 

week to work on this health goal. 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