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My Father:

There Is No Limit in 

What Your Brain Can Do



Neuroplasticity in the Brain

3







Objectives

1. Basic Anatomy of Memory in the Brain

2. Effects of Aging on Your Brain

3. Six Ways to Sharpen Your Brain

4. Brain Fitness Program



Cortex: Long-term memory

Hippocampus: Short-term memory

Cortex Hippocampus



Hippocampus



Neurons in Hippocampus



Objectives

1. Basic Anatomy of Memory in the Brin

2. Effects of Aging on Your Brain

3. Six Ways to Sharpen Your Brain

4. Brain Fitness Program



With aging, hippocampus and cortex shrink 

faster than the rest of the brain

▪ They atrophy by about 0.5% per year after age 50

▪ With advancing age, we have more difficulty with 

▪ Memory

▪ Sustained attention

▪ Processing information quickly 

Fjell et al, J. Neuroscience 2009



What Causes Atrophy in the 
Cortex & Hippocampus?

Obesity  

Smoking 

Diabetes

Concussion

Alzheimer’s

Insomnia

Sleep Apnea

Stress
Depression



Multiple

Risk Factors
No 

Risk Factors

HippocampusHippocampus

Multiple Risk Factors, 
Much Smaller Cortex & Hippocampus



Depression1 Obesity2

Cortisol / Stress3 Insomnia4

(1) Sheline, (1996). PNAS, 93(9);3908-13.

(2)  Brain Research, 2009, Pages 186–194

(3)  Lupien et al (1998), Nature NeuroSci 1 (1), 69-73

(4)  Ho et al; J Clin Neurol. 2012 Jun;8(2):130-8

More Depression, Obesity, Stress, and 

Insomnia, Smaller Hippocampus 

http://www.nature.com.ezproxy.welch.jhmi.edu/neuro/journal/v1/n1/fig_tab/nn0598_69_F4.html


More Traumatic Brain Injury (TBI), 

Smaller Cortex & Hippocampus



Singh, JAMA Neurology, 2014

More Football Concussions, 

Smaller Hippocampus



Objectives

1. Basic Anatomy of Memory in the Brain

2. Effects of Aging on Your Brain

3. Six Ways to Sharpen Your Brain

4. Brain Fitness Program



The brain has lots of blood vessels

Zlokovic et al. Neurosurgery 43(4), 877–78, 1998



1. More Exercise, Bigger Hippocampus

Erikson, PNAS  2011



After

Exercise

Before

Exercise

Three Months of Vigorous Exercise, Bigger 
Hippocampus



Walking 1 Mile a Day…

Reduces Your Risk of Alzheimer’s ~50%

Raji C, et al. Presented at: RSNA 96th Annual Meeting; Chicago, IL: 2010.



2. More Omega-3 Fatty Acids, 

Bigger Hippocampus



Pottala J V et al. Neurology 2014;82:435-442

More Omega-3 Fatty Acids, 

Bigger Hippocampus



Draganski et al. J Neurosci 2006; 26:6314–7

3. More Learning, Bigger Hippocampus



More Dancing,
Bigger Hippocampus

https://www.frontiersin.org/articles/10.3389/fnhum.2017.00305/full



Learning to Play Golf 

Grows Your Cortex

Bezzola, Landina 2009



4. Better Sleep, 
Bigger Hippocampus

Canesa, American Journal of Respiratory Medicine, 2011



5. More Meditation, 

Bigger Hippocampus

Holzel , Psychiatric Research, 2011



6. Having a “Sense of Purpose in Life” 
Bigger Hippocampus



Hippocampus Grows Bigger 
When You Start Early



Objectives

1. Basic Anatomy of Memory, Attention, 
and Decision Making

2. Effects of Aging on Your Brain

3. Six Ways to Sharpen Your Brain

4. Brain Fitness Program



Brain Fitness Program



Meditation TrainingBrain TrainingNeurofeedback

Weekly MonitoringExercise TrainingNutrition Counseling

Brain Fitness Program

Twice Weekly (90-minute) Treatments, 12 Weeks



Brain Fitness Program



After

Program

Before

Program

MRI Results
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Brain Fitness Program: 

Statistical Analysis of 127 Patients with MCI
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Abstract
Reducing cognitive decline in patients with Mild Cognitive 
Impairment (MCI) may slow their progression to develop 
dementia. In this 12-week single-arm intervention trial, elderly 
patients (n =  127, age 70.69 + / -10.53, 63% female) with a 
diagnosis of MCI were enrolled in a multi-disciplinary Brain 
Fitness Program. The main outcome measure was changes in a 
battery of 10 cognitive domains. Each patient received weekly 
personalized cognitive stimulation, neurofeedback training, 
and brain coaching/ counseling for eating a Mediterranean 
diet, taking omega-3 supplements, increasing fitness, and 
practicing mindfulness meditation. The post-program testing 
showed 84% of the patients experienced statistically significant 
improvements in their cognitive function (p<  0.05). Among 
the random sample of 17 patients who had a post-program 
quantitative MRI, 12 patients had either no atrophy or an actual 
growth above the baseline volume of their hippocampus. These 
preliminary findings support the concept that a personalized 
Brain Fitness Program can improve cognitive function and 
either reverse or grow the volume of hippocampus in elderly 
with MCI. 
     
Key words: Mild cognitive impairment, rehabilitation, neurofeedback.  

Introduction 

D
epression, anxiety, stress, sleep apnea, 
insomnia, obesity, diabetes, sedentary lifestyle, 
and low levels of cardiovascular fitness, either 

alone or in combination, make significant contributions 
to hippocampal atrophy and cognitive impairment with 
aging (1, 2). Recent clinical trials suggest that some of the 
atrophy in the hippocampus and the cognitive decline 
associated with aging or Mild Cognitive Impairment 
(MCI) can be abated with interventions that increase 
physical fitness, stimulate cognitive skills, reduce 
stress, enhance levels of omega-3 fatty acids in the diet, 
and/ or optimize the pattern of brain wave activity (3). 
These studies suggest that elderly individuals with 
cognitive impairment benefit significantly from exercise, 

computer-based cognitive training, and treatment of 
medical conditions such as sleep apnea, depression, and 
vitamin deficiencies (low vitamin B12, low vitamin D, 
and low DHA level), especially if these interventions are 
combined (4).      

Based on the evidence for the multifactorial nature of 
late-life Alzheimer’s disease, and the reported benefits 
of an integrated approach of targeting all of the causes 
of cognitive deficiencies in an elderly patient, we set 
out to determine the benefits of a personalized multi-
disciplinary “Brain Fitness Program.” We provided 
our patients with MCI with cognitive skills training, 
counseling, meditation training, and treatment for 
medical conditions, such as sleep apnea and depression. 
In this 12-week program, they received weekly 
neurofeedback treatment, cognitive stimulation, and  
brain coaching/ counseling for stress reduction, diet, 
exercise, and goal-oriented behavioral modifications. 
Our rationale was that combining various interventions 
in an intensive program would result in significant 
improvements in a short amount of time. 

Methods

Program Description

An IRB approval was obtained to study the potential 
benefits of a multi-disciplinary Brain Fitness Program 
in elderly patients who presented to a community 
neurology practice in Maryland (USA) and were found 
to have MCI. The diagnosis of MCI was based on a) a 
self-reported subjective decline in cognitive function, 
corroborated by a family member, b) an objective deficit 
compared to others with the same age and education (by 
at least 1.5 standard deviation), in one or more formal 
cognitive tests for memory, executive function, attention, 
language, or visuospatial skills, and c) preservation of 
function for activities of daily living and instrumental 
activities of daily living, and d) no significant impairment 
in social or occupational activities (i.e. no dementia)
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Stress/anxiety
Insomnia
Sleep Apnea
Obesity/diabetes
Depression
Concussion

Physical Fitness
Quality sleep
Brain-healthy Diet
Cognitive Stimulation
Meditation
Sense of Purpose

You CAN Defy Aging



Heart
&

Body

Brain
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Mind

Brain-Body Connection



THANK YOU
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