
Your Guide to Optimal Brain Health

Those of us who have had the good fortune to reach age 50 (or 60, or beyond) know that there are some sig-
nificant changes that take place over time, even in the healthiest of bodies. We need to pay more attention 
to, and take better care of, our knees, heart, and other body parts as we get older, because they’re just not as 

young as they used to be.

The brain is no exception. As your brain ages the cortex thins, processing speed slows, and signaling pathways 
weaken. The good news is that functional and cognitive decline are not inevitable. Just as a heart-healthy diet can 
stave off cardiac problems, a brain-healthy life can help prevent age-related diminishment in cognition, memory, 
speech, and even happiness. This guide covers six domains that contribute to your brain’s health, with practical 
advice on what to do—today and every day—to keep your brain working well.

                                     
Philip E. Stieg, PhD, MD
Director and Founder, Weill Cornell Medicine Brain and Spine Center
Neurosurgeon-in-Chief, NewYork-Presbyterian/Weill Cornell Medical Center

What Happens When You Sleep?
Our brains are wired to respond to cycles of light and dark. As evening approaches, the hypothalamus signals to the pineal gland to 
start making melatonin to begin the process of moving from wakefulness to sleep. We move through the stages of sleep in cycles 
that last about 90 minutes, and most adults need five cycles, or about seven and a half hours of sleep, for the brain to do its work.

Stage 1 is light sleep, in which the brain waves slow down, then in Stage 2 the 
metabolism gets busy regulating itself—think of this as the “body maintenance” 
stage. Stage 3 is deep sleep, when your body secretes growth hormone, asso-
ciated with cellular rebuilding and repair. It’s Stage 4, or rapid-eye-movement 
(REM) sleep, that’s all about the brain. The thalamus becomes active, sending 
images, sounds, and other sensations that fill our dreams to the cortex, which 
is responsible for processes of learning, thinking, and organizing information.  

What Happens When You Don’t Get Enough Sleep?
The effects of sleep deprivation are well documented and include:
• Diminished cortical function. The cortex suffers if it doesn’t spend enough 

time in sleep stages; that inhibits executive function, which affects your 
ability to multitask. Driving is the most intense multitasking activity, so sleep 
deprivation is especially terrible for drivers. 

• Diminished attention span and weakened working (short-term) memory
• Loss of creativity. Divergent thinking (problem-solving) is one of the first 

things to go when one is sleep-deprived.
• Depression. The areas of the brain involved in circadian rhythm (the “body clock”) are disrupted in depressed people; sleep 

deprivation can cause or worsen depression.
• Increased blood pressure, heart rate, and levels of thyroid hormone and the stress hormone cortisol.
• Increased inflammation, with myriad brain effects

What to Do
• Get the right amount of sleep, but at least 7 hours. If you need an alarm clock, you are probably not only short-changing your 

brain but you may also be trying to get yourself up during your deep sleep or REM stage instead of during the light sleep stages 
when your body is primed to awaken. Consider using an app that monitors your sleep and wakes you up during light sleep at a 
time closest to when you need to be up. 

• Help your brain and body prepare for sleep by avoiding overstimulation, caffeine, alcohol, and blue light (that light from your 
phone and TV just happens to be on the wavelength most disruptive to production of melatonin) as bedtime approaches.
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What Happens When You Have an Active Social Life?
Whether it’s lunch with a friend or sex with a partner, being connected to other humans has a positive effect on the brain. Although 
the physiological mechanism is not entirely understood, studies have shown that those with active social relationships have healthier 
immune systems and cardiovascular functions, and live longer, than those without them. Part of these benefits may be behavioral—if 
your friends have healthy habits, you are likely to have those habits as well—but there is more to it than that, and much of it is hap-
pening in your brain.

It makes sense that the complexity of personal relationships and 
social networks require our brains to work hard to maintain them—
and a hardworking brain tends to be a healthy one. One large-scale 
study of elderly women found that those with larger social networks 
had a significantly smaller risk of dementia than those with smaller 
circles, suggesting that the more people your brain is connecting 
with, the greater the cognitive boost. Another study showed that 
those who described themselves as lonely were more likely to have 
elevated levels of cortical amyloid, a biomarker for future develop-
ment of Alzheimer’s disease. 

What Happens When You Are Solitary?
In animal studies, the brains of socially isolated animals show 
lowered amounts of myelin, a protective material that wraps around 
the axons of neurons. It’s clear that isolation isn’t good for human 
brains, either: Social isolation in kids alters brain development 
by disrupting a protein that helps neuronal cells mature correctly, and many studies have linked solitude and loneliness in adults to 
increased risk of dementia and early death. The bottom line is that we humans are a social species, and isolation leads to stress and 
depression that have terrible effects on our brains.

What to Do
In this age of “virtual relationships,” this may be the most difficult prescription of all: Talk to people, make lunch dates, join community 
groups, and attend local events. Make an ongoing effort to stay connected. Keep in touch with family members and old friends, and 
make new ones. Seek out social engagements, and resist the urge to cocoon as you age. Getting out in the world is good for your 
brain!
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What Happens When You’re Stressed?
Our brains are wired for stress—a little jolt of it is a good thing in an emergency, when it actually changes the chemical makeup of 
your brain. When you are faced with a threat, your adrenal glands release adrenaline and your hypothalamus tells your pituitary gland 
to release cortisol. These hormones help you get through a short-term threat: They get your heart pumping faster and they release 
sugar into the bloodstream, allowing you to react quickly. This can be useful, even life-saving, when another car drifts into your lane 
on the highway and you have to swerve suddenly to avoid an accident. And if you’ve ever had to do that, you probably also know that 
weak-in-the-knees feeling that usually follows. That’s the normal aftereffect as those stress hormones subside when the threat is over. 
That’s how acute stress is supposed to work, and it’s good for your overall health—not 
to mention your odds of surviving a near miss on the road.

What About When Stress Is Constant?
Unlike acute stress, chronic stress is pretty awful for your health in general, and for 
your brain in particular. It’s all too common these days for your brain to sense that 
it’s always under some kind of threat: If you are sleep-deprived and overscheduled, 
worried about money and deadlines and the kids, or perennially irate about politics, 
you may be in a state of perpetual stress, with those stress hormones always surging, 
never subsiding. 

That extended excess of stress hormones can be very damaging to your brain. Over 
time, too much cortisol can damage your brain’s connectivity and actually kill off brain 
cells, especially in the hippocampus, which affects your memory. It can cause thinning of the frontal and prefrontal cortex, which af-
fects cognitive function. It causes overproduction of myelin, which your brain needs to protect neurons, but which in excess smothers 
them. And it decreases the number of cells that mature into healthy neurons. Stress can keep your blood pressure elevated, putting 
you at risk for a stroke. People with high levels of cortisol even have higher rates of depression. Those with long-term stress-related 
illnesses like PTSD show physical changes in their brain structure, with differences in the volume of gray matter vs white matter and 
the size of the amygdala and hippocampus when compared with the brains of those not exposed to trauma.

What to Do
It is critical to your brain’s health that you learn ways to reduce your stress—to get those stress hormones down to normal levels. 
There are many ways to manage stress, including yoga, deep breathing, and exercise. Meditation and mindfulness are extremely 
effective at reducing stress and anxiety, thereby lowering cortisol levels in the brain. Functional MRI (fMRI) studies show that mindful 
meditation activates the anterior cingulate cortex, an area of the brain that is associated with empathy, executive function, and control 
of anxiety. Many studies show a dramatic connection between mindfulness and physical and physiological well-being.
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What Happens When You Eat?
The food we eat affects more than just the waistline. We know that certain nutrients have special benefits for the heart, and in gen-
eral what’s good for the heart is good for the brain. But there are foods that are especially critical for brain health. For example, the 
omega-3 fatty acids such as docosahexaenoic acid (DHA) found in foods like salmon, mackerel, and other cold-water fish contribute 
to the growth, structure, and function of nerve cells. They are critical for brain development in infants and children and may stave off 
cognitive decline in adults. But omega-3’s are just one important part of a brain-health diet. Protein is essential for the manufacture of 
neurotransmitters. Vitamins C, E, and K promote cognitive function and memory. Several appetite-regulating gut hormones, including 
leptin and ghrelin, have been shown to have an effect on mood and emotions In short, when you eat brain-healthy foods, you feel 
better and your brain functions better.

What Happens When You Don’t Eat Well?
Unfortunately, the typical American diet is not optimized for brain health. Diets high 
in carbohydrates are known to raise blood sugar levels and lead to an increase in 
inflammation; research shows that inflammation acutely affects the brain through 
noted decreases in cognition and processing skills. Think about the “brain fog” 
that you might experience when you have a cold—that’s the result of temporarily 
increased inflammation in your body as it fights off the illness. Chronic inflamma-
tion from a poor diet leads to ongoing brain fog. There is also a well-established 
link between increased levels of inflammation and both mood disorders and 
long-term neurodegenerative diseases like Alzheimer’s disease or Parkinson’s 
disease. That’s why some researchers are now calling Alzheimer’s disease “Type 
3 diabetes”—that’s how high the risk is for those who eat poorly.

A brain that’s in a constant state of hyperglycemia—high blood sugar—simply cannot function well. Chronically high blood glucose 
levels exert a negative influence on cognition, and recent studies have shown that lower HbA1C and glucose levels were associated 
with significantly better scores in delayed recall, learning ability, and memory consolidation. Chronic high cholesterol can accelerate 
the rate at which your cerebral cortex shrinks over time, and a thinner cortex is associated with weaker memory.

What to Do
There is nothing complicated about eating for better brain health, but it’s difficult to change lifelong habits. Make one small change at 
a time or go “cold turkey,” whatever works for you, with a goal of replacing brain-damaging foods with brain-healthy ones. Emphasize 
these brain-boosting foods over processed fatty food:
• Cold-water fish, including salmon and tuna, are rich sources of DHA. Splurge on caviar once in a while—it’s great for your brain.  
• Fruits and vegetables in a wide range of colors: Each color has a different combination of nutrients that your brain needs.
• Whole grains and legumes
Give a pass to high fructose corn syrup and other simple sugars, which one UCLA study showed to produce a marked decline in syn-
aptic activity in rats. Skip trans fats, saturated fats, and high-fat meats.

What Happens When You Exercise
You know that exercising is good for your heart, your muscles, and your weight—and like anything that’s good for your heart, it’s also 
good for your brain. The most obvious benefit is that activity that increases your heart rate improves the flow of oxygen-bearing blood 
to the brain, and a well-oxygenated brain is a healthy brain. But there is more.

Regular physical exercise can help maintain your brain’s volume—as in, it slows down the shrinkage that’s a natural part of aging. 
Research also shows that regular aerobic activity increases the size of the hippocampus, the area of the brain involved in verbal 
memory, learning, and emotions. Working out also boosts production of brain-derived 
neurotrophic factor (BDNF), a protein that helps your neurons grow and differentiate. 
Exercise has been shown to increase levels of serotonin, dopamine, and endorphins 
(the “happiness chemicals” that ward off depression and anxiety) and lower the lev-
els of the stress hormone cortisol (an excess of which speeds up the aging process).

And When You Don’t?
Science has long known that a sedentary lifestyle is an unhealthy one. Many re-
searchers are now going so far as to say that “sitting is the new smoking” to em-
phasize the increased risk of obesity and certain cancers that are associated with a 
sedentary life. Without exercise, you are at increased risk for cardiovascular disease 
and high blood pressure, which in turn can lead to stroke—also called a “brain at-
tack”—that can cause significant damage and disability. Even if you are lucky enough 
to avoid a stroke, lack of exercise can lead to depression and diabetes, and create 
inflammation in your brain.

What to Do
First and foremost, get up! Avoid long periods of sitting—including at work or in front of the TV—and take regular breaks to get up 
and walk. Beyond that, develop a fitness routine that works for you. The best brain workouts incorporate different parts of the brain 
(coordination, rhythm, and strategy) like dance or tennis, but any physical activity helps. Current recommendations call for 30 minutes 
of moderate physical activity most days of the week, which can be broken into shorter periods (like three 10-minute workouts). Aim for 
a total of 150 minutes a week.
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What Happens When Your Brain Is in Gear
We’ve all seen the ads for books, puzzles, and online brain training programs that claim to boost our brain power. Much of that is 
hype, but there’s one grain of truth to it: Individuals who routinely use their brains to learn, memorize, read, and master new skills 
have healthier brains than those who pursue more passive pastimes like watching TV, or who give up on trying to use new technol-
ogy. When you are actively learning new things, your brain is forming new connections, reinforcing synaptic pathways, and storing 
and retrieving memories. The brain is not a muscle, but “use it or lose it” still applies. 

For most of human history we had to work our brains hard—we had to plan, organize, memorize—but for the past several decades 
we haven’t had to do that. We no longer have to memorize phone numbers (they’re all on our cell phones) or remember anything 
about history (just Google it). For the most part, we’re no longer making the effort that cognition requires. And because the effort 
itself helps keep the brain going strong, it’s important to sustain it.

What Happens When It’s Not
In those who decide it’s time to pack it in, to stop reading the newspaper or not bother to learn how to use that new-fangled smart 
TV, the brain starts to lose its connectivity. This is especially worrisome in older adults, who are already experiencing the slowdown 
in processing speed and thinning of the cerebral cortex that are natural consequences of aging. But those don’t lead inevitably to 
cognitive issues or memory loss. In fact, the mental decline that some people assume is a normal part of aging is thought to result 
from the weakening or altering of neuronal connections. Letting those connections lapse is what accelerates that decline.

What to Do
You are in charge of what’s going on in your brain, 
so use every opportunity to work it. Re-engage your 
brain if you’ve fallen out of the habit of using it. It’s 
not as important what you do as long as you’re doing 
something, and the more varied the better. Doing 
a daily crossword puzzle will eventually make you 
better at doing crosswords, but it won’t help you 
solve other problems. A rich, varied mix of learning, 
processing, and problem-solving will keep your brain 
healthy and working better across all domains. 

If you’re already pretty good at crossword puzzles, try 
learning a new game or sport to spur different areas 
of your brain back into action. Attend lectures on top-
ics that are unfamiliar to you, which will trigger activity 
in different areas of your brain. Listen to music, which 
has structural and mathematical elements to it that 
the brain processes in several different areas. (Music 
is linked to reduced anxiety and blood pressure, and 
has been shown to improve mood, sleep quality, and 
mental alertness.) Memorize poetry or famous speeches to counteract the effects of technology on your brain.

The bottom line is that mental stimulation of all kinds preserves brain cells and can even generate new cells and connections, so 
keep your brain active every day. 

525 East 68th Street, Box 99
New York, NY 10065

With additional locations in lower Manhattan, Queens, and Brooklyn

FOR MORE INFORMATION, VISIT
weillcornellbrainandspine.org/brain-health


