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Hippocampus and 

cortex shrink by 

about 0.5% per 

year after age 50



What causes shrinkage 

in the cortex & 

hippocampus?
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More football and 

concussions, smaller 

hippocampus



More depression, 

obesity, stress and 

insomnia, 

smaller hippocampus
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Multiple risk factors, 

much smaller cortex & 

hippocampus



Diabetes

Obesity

Sleep Apnea

Head Trauma

Depression

Stress 

Alzheimer’s

？



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

The brain has a lot 

of blood vessels



Three months of 

vigorous exercise, 

bigger hippocampus

After

exercise

Before

exercise



http://archive.jsonline.com/news/health/35319459.html/

More exercise, more 

blood vessels in the 

brain



Lazarov et al., Trends in Neurosciences, 2010

Controls

Runners

More exercise: 

more neurogenesis



2. Eat a 

Mediterranean diet 

Take omega-3 supplements



3. Learn something new

Learn a new language



Learning to play golf grows your cortex

Bezzola, Landina 2009



4. Sleep well

Treat your sleep apnea



5. Meditate

Lower your stress, be happy



Neuronal pathways use electricity to 

communicate with each other

These pathways can be degraded or upgraded

http://neuroscape.ucsf.edu/technology/#glass-brain

http://neuroscape.ucsf.edu/technology/#glass-brain


Dancing can grow 

your hippocampus



Dancing can grow 

your hippocampus



6. Have a 

purpose in life

Pursue your passion



Brain Fitness Program: 

A personalized set of interventions 

Meditation training

Exercise training

Sleep counseling 

Diet counseling

Brain training

Weekly monitoring



After

program

Before

program



Sustained benefits 

one year later
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8.6% growth in hippocampus volume
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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. 
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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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Medit. diet 
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Learn new things

Sleep well
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Have purpose
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