











MEMORY MEDICATIONS

that behavioral efficacy might only be realized with higher doses
or when therapeutic intervention occurs at an earlier stage of the
disease.

Medications for Alzheimer’s disease and other memory disor-
ders can be divided into three broad categories, based on their
effects and on the groups of people who stand to benefit from
them. Many of the investigational drugs fit into more than one of

these categories. Following is a rundown of current research.

Symptomatic Stabilization or Improvement

This category includes drugs that affect only the symptoms of
memory disorders, not their causes. The FDA-approved drugs we
have now (the cholinesterase inhibitors and memantine) fall into
this category. They are intended for people with Alzheimer’s dis-
ease, vascular and mixed dementia, and mild cognitive impair-
ment. Other compounds aimed at symptomatic therapy include

the following:

Huperzine A. This is a naturally occurring cholinesterase
inhibitor derived from a Chinese herb and widely used to
treat Alzheimer’s disease in China. Huperzine A may be
more potent than donepezil, and there is some speculation
that it may also convey a neuroprotective effect. The
National Institute on Aging is sponsoring a clinical trial to
assess its safety and effectiveness.

AMPA receptor potentiators (ampakines). Ampakines
accelerate communication between neurons. The hope is
that they can function somewhat like an amplifier, making
neurons more receptive to incoming information and thus
better able to encode it into memory. Small clinical trials
with one ampakine drug (Ampalex, also known as CX516)
determined that it was safe and that it had the expected
physiological effect in the brain. But it remains to be seen if

this effect is powerful enough to actually improve memory
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function. A larger clinical trial is ongoing at the National
Institutes of Health.

Calcium channel modulators. This is a new drug
category, aimed at decreasing calcium influx into neurons.
(Do not confuse calcium channel modulators with the
calcium channel blockers, a frequently prescribed class of
drugs used in the management of angina, hypertension, and
cardiac arrhythmias.) Although calcium-related wear and
tear 1s a normal effect of aging, excess calcium can damage
neurons and contribute to memory disorders. Clinical trials
are testing a calcium channel modulator in people with
Alzheimer’s disease, mild cognitive impairment, and vascular
dementia. This compound would regulate the amount of
calcium flowing through the neuronal channel, allowing
enough through to maintain normal function while
preventing neurotoxic levels. If the drug works as intended,
neurons would maintain optimal responsiveness to incoming
information and signals.

Drugs that maintain cyclic AMP. Cyclic AMP (cAMP)
is a type of neurotransmitter known as a chemical secondary
messenger. Cyclic AMP activates a protein called CREB,
which switches on genes that affect the release of other
neurotransmitters involved in memory consolidation and
retrieval. A number of drugs being developed aim to
augment brain levels of cAMP in people with Alzheimer’s
disease and mild cognitive impairment.

Nicotine. Though smoking is unquestionably bad for
memory and other aspects of health, nicotine by itself has
been found to mimic the function of acetylcholine, a key
neurotransmitter involved in memory, which is depleted in
Alzheimer’s disease. An ongoing study at the National
Institute on Aging is researching the ability of nicotine (via
the nicotine patch) to improve cognitive symptoms in mild
cognitive impairment and reduce progression from mild

cognitive impairment to Alzheimer’s disease.
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Disease Modification

Medications in this category are designed to attack the underlying
neuropathological features of Alzheimer’s disease, thereby halting
disease progression and either preventing further symptom pro-
gression or reversing symptoms that have already been established.
The most common targets of disease-modification strategies for
Alzheimer’s disease are the two primary neuropathological fea-
tures: beta-amyloid, which forms amyloid plaques, and tau, the

primary constituent of neurofibrillary tangles.

Alzhemed. This compound is believed to work by binding
to beta-amyloid while it is still in a soluble form, thereby
preventing it from transitioning to the “sticky” form it
assumes when it aggregates into plaques. Alzhemed also may
achieve some effect through an anti-inflammatory
mechanism. In a multicenter clinical trial begun in 2004,
Alzhemed has shown promise in stabilizing symptoms in
people with mild to moderate Alzheimer’s disease.
Clioquinol. Clioquinol (iodochlorhydroxyquin) is an old-
line antibiotic that has recently shown potential promise in
the treatment of Alzheimer’s disease. Clioquinol appears to
work by extracting metals (zinc and copper) from beta-
amyloid, thereby effectively “disassembling” amyloid
plaques. Clioquinol also appears to decrease the production
of hydrogen peroxide, which is toxic to neurons.
Alzheimer’s disease vaccine. Traditional vaccines in
humans are used to provoke the production of specialized
proteins called antibodies, our natural defenses against
pathogens. There is reason to believe that a vaccine can be a
weapon against Alzheimer’s disease. This hope was raised by
the finding that the human immune system contains
antibodies against beta-amyloid protein.

A 1999 landmark study reported on the development of
an injectable vaccine (AN-1792), which successfully cleared

Alzheimer’s pathology in mice that were genetically
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engineered to have high levels of human brain beta-amyloid.
Clinical trials initiated in 2001 with 372 humans from
twenty-eight study sites were discontinued in January 2002
after four subjects developed encephalitis, a potentially fatal
brain inflammatory response. Ultimately, 6 percent of the
research sample developed symptoms or had other findings
associated with encephalitis.

One of the people who developed encephalitis later died
from an unrelated cause (pulmonary embolism). However, a
brain autopsy revealed that AN-1792 had successfully cleared
much of the Alzheimer’s pathology in the same way as had
been demonstrated in earlier animal research. Although
researchers must remain cautious about drawing conclusions
from a single case, this finding implies that a robust
immunological response had occurred and was dramatically
effective on the physiological level.

In another report, published in 2003, researchers at one
of the clinical trial sites in Switzerland reported that analysis
of their thirty patients suggested that immunization had
slowed disease progression. Again, caution must be exercised
in drawing general conclusions from these data.
Nevertheless, the findings have generated a good deal of
excitement and optimism, and a number of different
research groups are now working on a second generation of
modified “passive” immunization strategies.

Lithium-like drugs. Long used to treat bipolar disorder
(manic-depressive illness), lithium is being studied for its
potential to treat Alzheimer’s disease. In animal research,
lithium has been found to block an enzyme (glycogen
synthase kinase) that is essential to the formation of beta-
amyloid plaques. Lithium also appears to interfere with the
production of the tau protein, another suspected
pathological feature of Alzheimer’s disease.

However, even if lithium has the same beneficial effect in
humans, it’s doubtful that it would constitute a practical
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treatment for Alzheimer’s disease because it can produce a
number of side effects, and elderly people would be
especially vulnerable to them. But other drugs might be
developed that inhibit the Alzheimer’s process in the same
way as lithium.

Secretase inhibitors. Gamma- and beta-secretase are
enzymes that detach the beta-amyloid segment from a larger
protein, effectively putting it into position to begin the
process of aggregating into plaques. Compounds that inhibit
these enzymes have become an intense focus of research as
potential disease-modifying agents, although none have yet
advanced to actual treatment studies.

Phenserine. Phenserine is 2 new cholinesterase inhibitor
currently in advanced clinical trials that is purported to have
both symptomatic and potential disease-modifying effects,
which can slow the progression of Alzheimer’s disease.
Researchers say that it has demonstrated the ability to
inhibit formation of the amyloid precursor protein, the

source of beta-amyloid.

Disease Prevention

The goal here is to prevent occurrence of disease and symptoms
in individuals presumed to be at high risk for the development of
Alzheimer’s disease or mild cognitive impairment. For this
approach to work, we would need both a reliable method or
marker for identifying at-risk individuals and therapies that can
effectively prevent the disease from developing.

Although we know that the pathological cascade that eventu-
ally causes Alzheimer’s disease begins decades before symptoms
appear, we do not yet possess an early preclinical marker. Perfor-
mance on neuropsychological tests has thus far been the most sen-
sitive index; subtle changes on specialized imaging studies are
being further investigated. Ultimately, the treatment of Alzhei-
mer’s disease will occur when an at-risk individual is in his or her
twenties, thirties, or forties. Studies are looking at whether the
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following substances can prevent and, in some cases, modify the
Alzheimer’s disease process.

Antioxidants. Vitamin E and vitamin C have established
antioxidant properties, and vitamin E has been shown to
ameliorate symptoms of Alzheimer’s disease. A current
large-scale study cosponsored by the National Institute on
Aging and the National Cancer Institute is ongoing to
determine if a combination of vitamin E and selenium also
conveys a preventive benefit.
High-dose vitamins. A multicenter clinical trial sponsored
by the National Institute on Aging aims to find out if high-
dose supplements of folate and vitamins B4 and B, can slow
the progression of Alzheimer’s disease. These vitamins
appear to moderate blood levels of homocysteine, an amino
acid that can damage delicate blood vessels and render a
person more vulnerable to cerebrovascular disorders and
Alzheimer’s disease. I discussed homocysteine as a potential
contributory factor in Alzheimer’s disease and other forms of
dementia in Chapter 5.
Nonsteroidal anti-inflammatory drugs (NSAIDs).
NSAIDs constitute a class of painkillers that includes
ibuprofen (Advil, Motrin, and others), naproxen (Aleve,
Anaprox, and others), and celecoxib (Celebrex). These
medicines have been studied for their potential to prevent
and treat Alzheimer’s disease. Scientists also think that
because these agents reduce inflammation throughout the
body, they should be able to reduce the nerve cell
inflammation that is associated with the disease. Hopes have
also been raised by laboratory and animal studies showing
that some of these drugs interfere with the production of
beta-amyloid plaques.

Findings have thus far been mixed. Epidemiological
studies involving thousands of people have found that
frequent use of NSAIDs seems to be associated with
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decreased likelihood of future development of Alzheimer’s
disease. Only two of these drugs—rofecoxib (Vioxx) and
naproxen—have been tested as potential treatments for
Alzheimer’s disease, but they did not reduce or slow the
progression of the symptoms. Rofecoxib was subsequently
removed from the market because of dangerous
cardiovascular side effects, including stroke and heart attack.
Naproxen and celecoxib had been the focus of a large
Alzheimer’s disease prevention trial by the National
Institutes of Health, which was suspended in 2004 after
similar concerns were raised regarding cardiovascular side
effects. The status of NSAIDs in the prevention of
Alzheimer’s disease remains unknown at present.

Statins. Atorvastatin (Lipitor), simvastatin (Zocor), and
pravastatin (Pravachol) belong to a commonly prescribed
class of cholesterol-lowering medications called statins. Some
preliminary research shows that taking statins can reduce the
risk of Alzheimer’s disease by as much as 70 percent and may
also help prevent mild cognitive impairment. On the other
hand, a Columbia University study published in 2004 found
that people being treated with statins for hyperlipidemia did
not have a lower risk of future development of either
Alzheimer’s disease or vascular dementia.

A 2002 German study of forty-four people with
Alzheimer’s disease but normal levels of cholesterol
examined the effect of simvastatin on beta-amyloid. After
twenty-six weeks, people with mild Alzheimer’s disease
experienced a significant decrease in beta-amyloid
concentration measured in the cerebrospinal fluid.
However, there was no change in cerebrospinal fluid levels
of beta-amyloid in people with moderate or severe disease.
A current large multicenter study sponsored by the
National Institute on Aging is investigating simvastatin
as a treatment for slowing the progression of Alzheimer’s

disease.
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It stands to reason that statins might help either prevent
or treat Alzheimer’s disease. We have abundant evidence of a
relationship between cholesterol and the formation of beta-
amyloid plaques; people with the ApoE e4 allele gene are at
increased risk of hypercholesterolemia as well as Alzheimer’s
disease. We don’t yet know enough about the efficacy of
statins for the treatment of Alzheimer’s disease to
recommend that people take these drugs specifically to lower
their risk of the disease. But in the meantime, if you have
high cholesterol and are taking a statin to control it, you may
realize a double benefit: lowering your cholesterol and
reducing your risk of memory disorder.
Estrogen therapy. Although recent large studies have
found that hormone replacement therapy actually increases
the risk of dementia in healthy postmenopausal women,
there is some evidence that estrogen therapy may be helpful
in the treatment of women with established Alzheimer’s
disease. One clinical trial is looking at raloxifene (Evista), an
estrogen-like compound that is prescribed for osteoporosis
and, unlike menopausal hormone therapy, is not associated
with an increased risk of cancer and other illnesses. The
purpose of the study is to determine if raloxifene can
improve cognitive function and skills required for
independent living in women with Alzheimer’s disease.
A trial sponsored by the National Institutes of Health is
evaluating whether estrogen therapy, either alone or in
combination with progestin, a synthetic hormone, can
improve memory and related functions in postmenopausal

women with mild to moderate Alzheimer’s disease.

Improving Your Memory Without Medication

In addition to medications designed to help memory, there are

many other practical, nonpharmacological strategies for improv-
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ing one’s memory. Some of these approaches can be effective for
people with mild cognitive impairment and other memory disor-
ders, as well as for people with age-related memory loss. I will
describe various ways to protect and improve your memory in

Chapters 9 and 10.
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Prevention and
Proaction: The Path to
Optimal Memory

No matter how old you are, it’s not too late to take steps to pre-
vent memory loss. In this chapter, I review thirteen strategies for
achieving and maintaining optimal memory. Some are good
health habits that can reduce the risk of illnesses that might impair
your memory as well as the likelihood that you’ll need medica-
tions with memory-related side effects. Others are strategies that
appear to strengthen the brain and enhance cognitive function.
Best of all, theyre neither expensive nor difficult to carry out.

Obtain regular exercise

Put out the cigarettes

Take vitamins

Involve yourself with others

Maintain healthful nutrition

Aim for a good night’s sleep

Learn something new

Moderate alcohol intake

Engage in life!

Manage stress

Organize your thinking, organize your life

Routinely take precautions to protect your brain

Yes you can! Maintain a positive attitude
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The preventive measures described in this chapter have been
scientifically studied and found to be highly effective in staving
off age-related memory loss and reducing the risk of developing

memory disorders.

Obtain Regular Exercise

Sound bodies do promote sound minds. People who engage in
regular vigorous exercise tend to stay mentally sharp into their
seventies and eighties and beyond. You don’t have to run mara-
thons or go to other extremes, but you should get your heart
pumping faster and break a sweat. Participants in the MacArthur
Foundation Study of Aging in America whose cognitive function
remained strong were active almost daily. A 2000 study from the
Case Western Reserve University School of Medicine concluded
that people who exercised by walking or engaging in physically
active hobbies, such as gardening, had a lower risk of Alzheimer’s
disease compared with people who were sedentary.

Why should physical exercise influence brain health and cog-
nitive function? Researchers at the University of Illinois think the
connection has to do with several factors, all bearing on the capa-
city of physical exercise to augment brain plasticity: increasing
capillary growth around neurons, which provide blood-borne
oxygen and nutrients; increasing synaptic density; and promoting
positive cholinergic effects. These researchers published results of
two studies in 2004.

The first study, of forty-one older adults, found that participants
with higher cardiovascular fitness (as measured by maximum oxy-
gen uptake during aerobic activity) performed better on a complex
attentional task and demonstrated significantly greater fMRI acti-
vation in associated brain regions. In the second study, twenty-nine
adults, ranging in age between fifty-eight and seventy-seven, were
randomly assigned to either an aerobic exercise group or a control
group that did stretching and toning. After six months, the aero-

bic group exhibited increased cardiovascular fitness (as evidenced
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by maximum oxygen uptake), better performance on the atten-
tional task, and greater levels of task-related fMRI activation.

Physical activity has also been linked to a decreased risk of the
development of dementia. Researchers in Hawaii found that older
men who walked the least distance on a regular basis had an
almost twofold increase in risk of developing dementia compared
with men who walked the most. Harvard researchers reported a
similar finding from the Nurses’ Health Study, which has been
tollowing more than 120,000 American women since 1976.

I counsel my patients to build physical activity into their every-
day routine. Many protest that it’s hard to find the time to exer-
cise, with their hectic work schedules and family obligations. My
response is that, of course, some days it will be impossible to exer-
cise. But don’t let “I’m too busy” become an excuse to be seden-
tary. Here are some ways to get started being more physically
active:

When possible, walk or bicycle instead of driving or riding;
jog instead of walking.

Take a daily half~-hour walk around the neighborhood in the
evening or during your lunch break at work. For motivation,
ask your spouse or a friend to walk with you.

Use the stairs instead of the elevator.

Consult a personal trainer to help you devise a home
exercise routine combining aerobic exercise and weight
training.

Plant a garden.

Take an exercise class or join a health club.

Swim regularly if you have access to a pool or beach.

Take up a sport that requires physical exertion, such as

tennis, running, or cycling.

If you haven’t been physically active recently, check with your
doctor first.
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Put Out the Cigarettes

Studies show that smokers don’t remember as well as nonsmokers.
That’s no surprise when you consider that smoking is a risk factor
for cardiovascular disease and other illnesses that contribute both
directly and indirectly to memory loss. Smoking also damages the
lungs and constricts blood vessels to the brain, depriving it of oxy-
gen and possibly harming neurons.

British public health researchers have been following more
than five thousand people born in 1946, surveying their smoking
behavior at various times over the years. In 1999, when the sub-
jects were fifty-three years old, the researchers explored the rela-
tionship between smoking status and performance on cognitive
tests. Even when the data were controlled for sex, childhood cog-
nitive ability (measured at age fifteen), educational achievement,
and occupational class, the researchers found that smoking corre-
lated with steeper declines on measures of verbal memory and
visual processing speed. Importantly, they also found better cog-
nitive performance among people who had stopped smoking dur-
ing the study time frame.

A large European study reported similar findings in an elderly
sample. Smokers exhibited a steeper rate of decline on a measure
of global cognitive function than did nonsmokers. The research-
ers speculated that smoking might affect cognitive function by
promoting cerebrovascular injury from atherosclerosis and

hypertension.

Take Vitamins

I advise my patients to take vitamin C because the majority of the
research suggests that antioxidants protect against memory loss
due to aging and dementia, including Alzheimer’s disease. Antiox-
idants combat free radicals, destructive molecules that occur nat-
urally in the body and damage healthy tissue, including brain
tissue. We know that free radicals accelerate the aging process, and
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therefore, it’s reasonable to assume that they promote age-related
memory loss. It’s also likely that free radicals contribute to the
development of Alzheimer’s disease, because oxidative damage has
been found on autopsy in the brains of Alzheimer’s patients.

One study suggests that vitamins E and C are beneficial in the
treatment of age-related memory loss. The 2002 study published
in the Archives of Neurology suggested that vitamin E, but not the
other antioxidants, may help slow the rate of age-related mental
decline. Researchers surveyed 2,889 individuals (average age of
seventy-four) with regard to nutritional intake and use of vitamin
and mineral supplements and evaluated changes in cognitive func-
tion over an average of about three years. People who consumed
the most vitamin E exhibited 36 percent less cognitive decline
than those who consumed the least.

There’s also evidence that vitamins C and E, taken together,
might protect against dementia. A study of 3,385 Japanese Amer-
ican men ages seventy-one to ninety-three found that those who
reported regular use of vitamin C and E supplements had an
88 percent lower incidence of vascular dementia compared with
those who did not use the supplements. The rate of dementia was
lowest among men who had taken vitamins C and E the longest,
suggesting that long-term use is important for helping to preserve
cognitive function over time.

Evidence bearing on the ability of antioxidant supplements to
prevent Alzheimer’s disease is mixed. A 2003 study of 980 peo-
ple reported no association between antioxidant intake and later
development of Alzheimer’s disease. However, a larger 2004 study
published in the Archives of Neurology found that people who used
vitamin C and E supplements were less likely to develop
Alzheimer’s disease than those who didn’t use these supplements.
In this study, 4,740 people ages sixty-five and older were surveyed
regarding vitamin use and evaluated for signs of Alzheimer’s dis-
ease and other forms of dementia. The prevalence (number of
cases of a disease in a given population at a specific time) of
Alzheimer’s disease was 78 percent lower among people who used
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vitamin C and E supplements than it was among those who did
not. The incidence (rate of occurrence of new cases of a disease
in a population over a period of time) of Alzheimer’s disease during
the course of the study was 64 percent lower in this group.

If you have problems with blood clotting—tor instance,
related to a vitamin K deficiency or if you take blood-thinning
medication—you should check with your doctor before taking
vitamin E because it can interfere with blood clotting.

As I discussed in Chapter 5, B vitamins (B, B,,, folic acid) are
important for neuronal protection as well as the breakdown of
homocysteine, an amino acid in the blood that, in high levels, is a
major risk factor for heart disease, stroke, and peripheral vascular
disease. Although sufficient levels of B vitamins are usually pro-
vided by a well-balanced diet, deficiencies tend to become more
prevalent with age. You should work with your doctor to moni-
tor your homocysteine level and correct vitamin B deficiencies

with supplementation when necessary.

Involve Yourself with Others

It goes without saying that keeping up positive relationships with
family and friends is emotionally and socially rewarding. But it’s
also good for your overall health and beneficial for your brain.
The MacArthur study on aging and other research suggest that
social support can improve mental performance.

A Canadian study published in 2003 sought to tease out the
effect of social engagement on cognitive function in a group of
people older than sixty-five. Over the course of four years, the
researchers found that social ties were a strong predictor of cog-
nitive functioning. In other words, the probability of maintain-
ing strong cognitive function was highest among the elders who
socialized often and had good social ties, and the probability of
losing cognitive function was highest among participants who
were not socially engaged. The researchers concluded that weak

social ties and activity was a risk factor for cognitive decline.
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There are several reasons that maintaining an active social life
may help prevent memory loss. Interpersonal engagement may
increase the likelihood of ongoing involvement in intellectually
stimulating activities; I discuss the link between lifelong learning
and preservation of cognitive function later in this chapter. Social
connectedness also helps cushion the blow from stressful life
events and therefore reduces the negative effect that stress can
exert on the brain.

You might wonder if all social ties are good. In other words,
should you mend fences with a disagreeable in-law or an annoy-
ing neighbor just because it might be good for you? Probably not,
unless you think that the relationship is worth repairing. The best
relationships are the ones you feel drawn to; they make you feel

engaged, challenged, and supported.

Maintain Healthful Nutrition

When I encourage my patients to eat a healthy diet, I realize that
most everyone has heard it all before. But when I tell them the
ways in which some foods are good for the brain—and others are
bad for the brain—they are more likely to pay attention.

Walter Willett’s marvelous book Eat, Drink, and Be Healthy is a
concise and persuasive state-of-the-art review of what you need to
know to eat healthfully. Dr. Willett deconstructs the U.S. Depart-
ment of Agriculture’s Food Guide Pyramid and replaces it with his
Healthy Eating Pyramid; a copy is taped to my refrigerator.

Eat plenty of fruits and vegetables, along with whole grains;
obtain healthy fats from fish and nuts. These foods help keep your
cholesterol levels in range and your arteries clear. These benefits
in turn will decrease your risk of vascular disease and stroke,
including strokes of the small “silent” variety that can cumula-
tively damage brain function. Fruits and vegetables can be bene-
ficial in another way; many are good sources of antioxidants,
nutrients that protect against age-related oxidative deterioration
throughout the body, as well as B-complex vitamins. B vitamins



THE HARVARD MEDICAL SCHOOL GUIDE TO ACHIEVING OPTIMAL MEMORY

Brain Foods
[

Some foods can protect your memory by helping to prevent
diseases that weaken the brain, whereas others can harm your

memory by promoting those diseases.

* Foods to eat. Increase your consumption of fruits, vegetables,
whole grains, nuts, and fish. These can reduce the risk of heart
disease, stroke, and diabetes.

* Foods to avoid. Minimize your consumption of red meat, whole
milk and other dairy products made with whole milk, and
processed or packaged foods. These foods increase the risk of

hypercholesterolemia, heart disease, and stroke.

are also found in whole-grain foods, rice, nuts, milk, eggs, meats,
and fish.

Minimize your consumption of foods containing saturated fats
or trans fats, which promote atherosclerosis, the accumulation of
cholesterol and lipids on arterial walls. These fatty deposits, or
plaques, result in the narrowing of blood vessels and can cause
strokes if they detach and lodge in smaller blood vessels, blocking
blood flow. Red meat and whole-milk dairy products are high in
saturated fats. Many packaged foods and snacks contain partially
hydrogenated oils and, therefore, tend to be high in trans fats. So
be sure to read the labels!

Finally, eating healthfully means avoiding excess calories so that
you can maintain a normal weight. Compared with people who
are overweight, people whose weight is normal are less likely to
develop age-related illnesses, such as adult-onset diabetes and

hypertension, risk factors for cerebrovascular disease.

Aim for a Good Night's Sleep

Effective memory consolidation depends on sufficient quality
sleep. Although people vary widely in the amount of sleep that
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they need, most adults require an average of approximately seven
and a half hours per night. Research suggests that six hours of
sleep at night is the minimum that most people need in order to
be sufficiently alert the next day to maintain optimal memory. As
important as the amount of sleep you get is the quality of your
sleep. If you have sleep-related breathing problems, such as
obstructive sleep apnea, you can sleep for ten hours a night and
still not feel refreshed in the morning. If you think that you have
sleep apnea (perhaps because your partner complains that you
snore), it’s essential that you see your doctor and have it treated.

Insomnia (chronic sleeplessness) is the most common sleep dis-
order, and it becomes more common with age. Approximately
one in three people will experience at least one phase of insom-
nia at some point in their lives. But certain sleep habits can help.
I recommend the following:

Establish and maintain a consistent sleep schedule and
routine. When possible, go to bed at about the same time
each night and wake up at about the same time each
morning. This kind of regularity helps many people fall
asleep and wake up more easily.

Plan to exercise earlier in the day. Vigorous exercise in the
hours just before bedtime can interfere with sleep.
Exercising in the morning, on the other hand, enhances
alertness when you need it most—at the beginning of the
day—and promotes better sleep at night.

Set the stage. Adjust the room temperature; most people find
that cooler (sixty to sixty-five degrees Fahrenheit) is better
than warmer. Adjust the lighting—the darker, the better. An
eye shade or room-darkening blinds are helpful for some
people. If you tend to stir at the slightest sound, try using
white noise to mask other sounds. A fan at low speed or an
inexpensive white noise generator can serve this purpose.
Alternatively, there are numerous CDs and downloadable
MP3s featuring all types of natural soundtracks, atmospheric

“soundscapes,” and trancelike music, which can be quite
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pleasant and relaxing. How about ninety minutes of chirping
crickets? A rolling ocean? A distant thunderstorm?

Avoid coftfee and other sources of caffeine (including many
types of tea and soft drinks, some brands of aspirin, and
chocolate) after midmorning. The stimulating effect of
caffeine can last for many hours and interfere with your
ability to fall asleep at night. Caffeine 1s also a diuretic,
which will increase urinary frequency.

Limit alcohol use. Alcohol can disrupt brain electrical
activity and undermine normal sleep architecture by
suppressing the rapid eye movement stage of sleep.

Avoid or limit naps. Napping can disrupt your natural sleep
cycle and prevent you from feeling tired enough to fall
asleep when you really want to—at night. If you must nap,
make it a brief (thirty minutes or less) “power nap.”

Try drinking something hot, such as a cozy cup of
chamomile tea or a glass of warm milk (preferably skim or 1
percent fat). Milk contains L-tryptophan, an amino acid that
can help you relax.

Don'’t try to force sleep if you're not tired; you'll set yourself
up for tossing and turning. If you’re still awake after twenty
minutes or so, get out of bed and do something quiet and
nonstimulating. Return to bed when you feel sleepy.

Find your path to a relaxed state. For some people, ten
minutes of reading or television will invite dozing. For
others, the opposite is true. A warm bath, a massage,
listening to sports radio—consider the many possibilities.
Review your medications. Some over-the-counter drugs
contain stimulants, such as caffeine or pseudoephedrine; a
number of prescription medications can interfere with sleep
as well. Review your medications with your doctor.
Frequently, a simple change in your medication-taking
schedule can solve the problem.

If your sleep problems persist, talk to your doctor. You might
160 have a treatable underlying illness that’s interfering with your
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sleep, such as obstructive sleep apnea or depression. Sleeping med-
ications should be used as sparingly as possible and always under

your doctor’s guidance.

Learn Something New

In the MacArthur study, the characteristic that correlated most
robustly with good cognitive functioning in aging was level of
education. We think that education may help keep memory strong
by inculcating the habits of being a lifelong learner—for example,
reading a lot, becoming involved in intellectually challenging
projects, and intensively exploring topics that you find fascinating.

Yaakov Stern and fellow researchers at Columbia University
reported in 1994 that higher levels of educational and occupa-
tional attainment appeared to be related to a reduced risk of
Alzheimer’s disease. They speculated that higher education might
be a proxy for cognitive reserve, a set of skills or repertoires that
could serve to delay the onset of clinical symptoms. In this sce-
nario, people with similar levels of underlying brain pathology
would vary in terms of symptom severity, depending on their
level of cognitive reserve. More recently, Stern hypothesized that
cognitive reserve may be based on more efficient utilization of
brain networks or the brain’s ability to recruit alternate brain net-
works as needed, for example, in the context of injury or disease.

A separate series of brain imaging studies appears to support
this hypothesis. Among Alzheimer’s patients with similar levels of
symptom severity, functional imaging with SPECT and PET
scanning revealed that the brains of the people with the highest
education levels showed weaker blood perfusion and metabolic
activity than the brains of people with the lowest education lev-
els. In other words, the brain of a more highly educated person
had to exhibit a more profound degree of dysfunction than the
brain of a less educated person in order to produce the same level
of symptoms.

In a 2004 study, researchers at Rush University Medical Center
in Chicago reported additional evidence in support of the connec-
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tion between educational background and Alzheimer’s disease
symptoms. They examined the relationships among underlying
Alzheimer’s brain pathology at autopsy, years of education, and
symptom severity in a group of elderly Catholic clergy who had
been participants in a longitudinal study. Consistent with the
Columbia group, they found that among people with similar levels
of Alzheimer’s disease pathology, those with higher levels of edu-
cation exhibited fewer symptoms and better overall functioning.

The Columbia group and others have also reported that, once
Alzheimer’s disease is diagnosed, high levels of education corre-
late with more rapid decline than low levels of education. In other
words, when the amount of brain pathology becomes severe, cog-
nitive reserve can no longer hold off the symptoms and the
decline is steep and swift.

The Rush researchers also found support for the idea that the
critical factor in cognitive reserve is not necessarily years of for-
mal education per se but rather ongoing participation in cogni-
tively stimulating activities. In a community-based sample, they
found that people who more regularly engaged in cognitively
stimulating activity were less likely to come to a diagnosis of
dementia; importantly, frequency of engaging in cognitively stim-
ulating activity was more important than years of education in
reducing the risk of incident Alzheimer’s disease. Cognitive
reserve therefore appears to be malleable and dynamic, resulting
from a combination of innate factors (the genetic component of
intelligence) and ongoing life experience (regular engagement in
cognitively stimulating activities).

Regardless of your education level, you, too, can be a lifelong
learner. You don’t have to go back to school (although that would
probably do wonders for your memory!). Less ambitious efforts
can also be beneficial. You might learn how to play a musical
instrument or take up an intellectually engaging hobby. As with
physical exercise, I find that it helps to schedule time on most days
for mental exercise. Reading regularly, keeping up with current
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Memory Myth: I Never Finished College—
Now I’'m Afraid I’'m More Likely to Have
Memory Problems than Someone with

an Advanced Degree

It's true that people with an advanced education appear at lower
risk of memory disorders and age-related memory loss than people
with less education. But we think that what's most important is not
whether you earned a Ph.D. or a B.A. thirty years ago but rather
whether you continue challenging yourself intellectually throughout
life. Continuous learning is both a use-it-or-lose-it strategy for
enriching your life today and an investment in the future—helping
you build up a “cognitive reserve” of neuronal connections. This
reserve will help keep your memory and other cognitive functions

sharp, even in the face of age-related changes in the brain.

affairs, and playing challenging games that require strategic think-
ing are all good ways to exercise your mind. Here are some other

ideas:

Go to theaters and museums.

Plan day trips, as well as longer vacations, to interesting
destinations.

Plan, research, and execute a do-it-yourself home-
improvement project that requires creative design work.
Design and plant a new garden.

At work, initiate or volunteer for a project that involves a
skill that you don’t normally use.

Delve into research on something that you've always been
curious about.

Explore the Internet. You can gain access to a wealth of
information on any conceivable topic.

Join a book group.
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Join a club to play chess, bridge, or poker.

Take a course to learn a new skill that requires effort and
practice, like playing a musical instrument, painting, or
website design.

Do puzzles and brainteasers. In addition to the crossword
puzzle in your newspaper, consider using books, magazines,
and the Internet to find math brainteasers and word

problems. Jigsaw puzzles challenge the mind, too.

Moderate Alcohol Intake

Alcohol use can either harm or protect your memory, depending
on how much you consume. There is no question that heavy
drinking contributes to memory loss. Excessive alcohol con-
sumption is toxic to neurons and is the leading risk factor for Kor-
sakoft’s syndrome, a disorder caused by thiamine deficiency and
characterized by sudden and usually permanent memory loss. On
the other hand, research suggests that moderate alcohol con-
sumption (one or two drinks per day) may help prevent dementia.

If you have been drinking heavily, discontinuing or sharply
reducing your alcohol consumption can help prevent further
memory loss and may permit the restoration of whatever loss you
have already suffered. If you do not drink, I wouldn’t recommend
that you start to do so. Your memory won’t suffer if you avoid
alcohol, especially if you follow the other measures for maintain-

ing optimal memory.

Engage in Life!

What’s your passion? What area of interest is so completely
absorbing that it commands your full concentration? For some
people, it’s the visual arts, music, or theater. For others, it’s reli-
gious devotion or political commitment. It can be athletics or sci-
ence, nature conservancy or animal rights, child welfare or
another humanitarian cause. The possibilities are virtually limit-
less. The particular object of your consuming interest is less
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important than the fact that you have something that gives your
life a sense of purpose. The best of all worlds is to find a way in
which your passion and interests can form a bridge to connect you
to others in your family, your community, or the outside world.

What does this have to do with preventing memory loss?
Plenty. First of all, having an abiding passion gives you the impe-
tus to pursue new knowledge and learning. It can also induce you
to connect with other people who share your interest. And hav-
ing something that makes your life worthwhile can help guard
against depression and act as a buffer against stress, two causes of
memory difficulties. Finally, in a world that can all too easily
make us feel insignificant, participating in something meaningful,
particularly in a context of giving to others, helps to engender a
sense of personal efficacy—the ability to have an effect and make
a difference.

Manage Stress

It’s difficult to concentrate when you’re under severe stress, and
poor attention is one of the main barriers to effectively encoding
new memory. The physiological features of the fight-or-flight
response interfere with mental focusing in the moment. Living
with chronic significant stress can impair your memory over the
long term; high levels of cortisol, a stress hormone, are harmful
to the hippocampus. You can’t control all the stressful events in
your life, but you can control your reactions to them.

There’s no magical stress buster that works for everyone. You
need to find activities and coping strategies that are effective for
you. For some people, the answer is yoga or a nature walk; for
others, it might be listening to music or having a heart-to-heart
conversation with a close friend. Exercise is a proven method of
relieving stress. Aerobic exercise, such as running, brisk walking,
bicycling, and swimming, is an excellent way of burning off stress
and negative emotions. Resistance training (weight lifting) 1s an
underappreciated form of exercise with excellent stress-relief
effects.
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Relaxation Techniques
L

It usually takes more than sheer willpower to achieve a state of
inner calm when you're anxious or upset. That's where relaxation
techniques can come in. These are methods of conditioning you to
“dial down” the psychological and physiological components of
the stress state. Most of these techniques are easy to learn, though
some do require a bit of practice at first. Consulting briefly with a
clinical psychologist or another practitioner with specific expertise
in this area is often a good way to get started; alternatively, there
are a number of well-produced instructional books and videos

available.

® The relaxation response. This is a technique developed over
time more than thirty years ago by Herbert Benson, a
cardiologist at Harvard, as part of his effort to help patients
combat the physiological underpinnings of hypertension and
hypertensive heart disease. The relaxation response is intended
to lower heart rate, blood pressure, and respiratory rate.

In order to attain the relaxation response, sit quietly in a
comfortable position, close your eyes, and relax your muscles,
moving from your toes up to your face. Try to clear your mind of
all thoughts by focusing exclusively on your breathing and
repeating the word “One,” either silently to yourself or softly
aloud. If you find your attention drawn to a distracting thought
or sound, refocus on “One"” and your breathing. Practicing this
technique for ten to twenty minutes each day will train you to
reach a relaxed state more and more quickly. Dr. Benson's 1975
book The Relaxation Response is an excellent resource.

® Progressive muscle relaxation. Edmund Jacobson, a
psychologist and physiologist who pioneered progressive
muscle relaxation in the 1930s, believed that individuals could
attain relaxation by appreciating the difference between
tension and release in the muscles. While sitting comfortably or
lying down, close your eyes and concentrate on major muscle

groups in your body, starting with your feet and working your
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way up to your face. First, tense the muscles in your right foot
by clenching your toes, holding the tension for ten seconds.
Then quickly release the tension. Next, do the same thing with
your lower right leg, followed by the entire right leg, and so on,
working your way through all of the major muscle groups in
your body. The idea is to experience the sensation of releasing
physical tension. Edmund Jacobson’s original 1938 book,
Progressive Relaxation, provides a comprehensive overview
and outlines the recommended sequence of muscle groups.
Visualization. Find a quiet spot where you will not be
disturbed, get comfortable, close your eyes, and visualize
yourself in a place that you associate with ultimate relaxation,
tranquility, and well-being; it might be a particular location that
you've visited or a place you've seen in a photograph, or it can
be a place entirely of your imagination. Concentrate on what
each of your five senses would experience in this specific
place—what you'd see, hear, feel, smell, and taste. Many
people think of their favorite beach on a warm summer day, a
gentle breeze, a rolling surf, salt spray, and seagulls. Others
imagine themselves floating in a cool mountain lake, gazing up
at fluffy clouds passing by. Or you might think of a favorite
room from your childhood, surrounded by your prized
possessions. After about five or ten minutes, mentally depart
from this idyllic spot and gradually refocus your attention on
your external surroundings.

Diaphragmatic breathing. The goal here is to take
progressively deeper breaths that move your diaphragm, the
muscle between the abdomen and the chest. Lie down and
inhale through your nose. As the air fills your lungs, let it push
your abdomen up and out about an inch. Hold your breath for a
second or two, then slowly exhale and let your abdomen fall.
With each inhalation, imagine that you are breathing in
relaxation; with each exhalation, imagine that you are breathing

out tension and anxiety. Continue for five minutes or so.
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Several relaxation techniques have been found effective for
reducing stress. See the sidebar “Relaxation Techniques” for
details of these methods.

Organize Your Thinking, Organize Your Life

All too often when people come to me with memory concerns,
the underlying problem is not a neurological disorder but rather a
shortcoming in their ability to get organized. Just as it’s easier to
find what you'’re looking for on a well-organized desk than on a
messy one, it’s easier to remember virtually anything when your
day is organized than when it’s chaotic. I will frequently recom-
mend a pocket calendar or a PDA in which to record important
information, including appointments, contact information, to-
do lists, and so on. You’ll find a full description of the organiza-

tional strategies and other techniques that I find indispensable in

Chapter 10.

Routinely Take Precautions to Protect Your Brain

Whenever you engage in an activity that introduces the potential
for head injury, use appropriate protective gear. Far and away, the
most common cause of brain injury is a motor vehicle accident;
failure to use a seat belt significantly increases the risk of serious
injury. Participation in recreational sports and contact athletics also
requires taking routine precautions. This means wearing a helmet
when motorcycling, bicycling, in-line skating, rock climbing,
hang gliding, and skiing. Helmets and mouth guards are essential
for contact sports, such as football and ice hockey. A mouth guard
reduces the risk of concussive injury in contact sports by deflect-
ing forces from a blow to the chin or jaw that would otherwise
reach the skull base. Mouth guards should also be used when play-
ing soccer, basketball, and rugby or when engaging in martial arts,
boxing, and wrestling.

Head trauma is a major cause of memory impairment in young

people and a risk factor for later development of dementia. Tak-
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ing routine precautions to protect your brain from injury is one

of the surest ways to protect your memory.

Yes You Can! Maintain a Positive Attitude

Although you can’t choose your parents or your genetic heritage,
many factors that affect your memory are within your direct con-
trol. Your nutritional habits, physical activity level, depth of social
engagement, extent of involvement in lifelong learning, degree of
vigilance regarding prevention and management of health prob-
lems—these are among the many factors that shape your memory
function, present and future. And you control each and every one
of them. Don’t dwell on the things you cannot control, and don’t
feel that you must make every change in your life all at once.
Review the strategies outlined in this chapter, set realistic goals

for yourself, and begin with one step . . . today.

The Next Step

This chapter reviewed thirteen strategies you can implement to
prevent memory problems and achieve optimal memory. In the
next chapter, I describe a variety of practical, tried-and-true behav-

ioral techniques you can utilize to improve everyday memory.
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Practical Strategies
to Enhance
Everyday Memory

A variety of strategies have proven to be highly effective in help-
ing people improve their memory for new information and skills.
These strategies can be divided into organizational methods,
effective learning behaviors, and memory techniques. I personally
rely on many of them to help me put names to faces, remember
what people tell me, avoid misplacing keys and other items, and
retain complex information.

The memory-enhancing strategies described in this chapter are
not difficult to master. Indeed, many are based on elementary
principles of learning that you probably already use implicitly. But
if you employ them more often and with greater awareness, you
will find that previously frustrating forgetfulness will diminish,
and you will gain a new measure of control over the tidal wave of
information and memory demands that surge at you each day.

You can learn these strategies on your own by reading this
chapter. If you’re the type of person who benefits from added
motivation or structure, you might consider attending a memory

training course at a local medical center or arranging a series of
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individual consultations with a clinician who specializes in mem-

ory and other cognitive problems.

Get Organized

Organization is one of the bedrock concepts for improving every-
day memory performance. Being organized is a matter of creat-
ing effective systems for routinely handling different types of
information and everyday situations that require memory. Some
organizational strategies can be created quickly and simply; you
can designate a specific place for certain items right now. Other
strategies require some up-front investment in time, energy, and
thoughttul consideration. However, once an organizational sys-
tem is in place and running smoothly, it assures you that impor-
tant information will be durable and accessible. Most important,
it frees up time and resources, allowing you to deploy your men-

tal energy for more creative, productive, and gratifying purposes.

Manage Low-Contrast Information

Most people need to mentally access a multitude of information
throughout the day—for example, telephone numbers, e-mail
addresses, appointment dates, and items to be purchased before
the weekend. This is what I call low-contrast information because
it’s inherently indistinct: most telephone numbers consist of a ten-
digit sequence; all appointments are pegged to date, month, and
year; and so on. The human brain was not particularly well
designed to lug around all of this low-contrast information in an
easily accessible manner, which is why in 1993, the personal dig-
ital assistant (PDA) came to be.

With the advent of the PDA, time-honored organizational
tools, including the address book, desk calendar, note pad, and to-
do list, morphed into a single, compact, portable device. PDAs
allow the user to enter recurring events, such as monthly staft
meetings or your nephew’s birthday each year. You can link con-
tact data to appointments, organize time-sensitive to-do lists, and

take paperless notes. You can even synchronize your PDA with a
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computer database so that you can enter information at your key-
board and have a backup of all of your data. Many PDAs have
wireless Internet capability, and most can be programmed to emit
a sound to cue you to do something at a designated time.

[ am a huge fan of the PDA because of its compact portability,
programmability, and interactive features. Before you conclude
that I own stock in one of the PDA manufacturers (I don’t), let me
say that the old-fashioned pen-and-paper method can also be
effective for helping you remember everyday details. Whichever
of these tools you select, high-tech or low-tech, the key is utiliz-
ing it consistently to record and organize your daily flow of low-

contrast information.

Meetings and Appointments. Record your appointments and
important dates in your PDA or pocket calendar and keep it with
you at all times. If you don’t use a PDA, use a notebook-style
weekly calendar that has paper for writing down important
information. Check in with your PDA or appointment book at
regular times during the day, perhaps after each meal.

Daily Tasks. In addition to noting your appointments, keep a list
of the miscellaneous things that you have to do each day or week:
people to call, items you need to purchase, routine maintenance
on your car or home, and so on. Keep these to-do lists in your
PDA or notebook, and check them at regular intervals or at least
at the start and end of each day.

Names, Addresses, and Phone Numbers. Keep your address book
up to date with complete contact information for friends, family,
and professionals or companies with whom you do business. All
PDAs contain an address book function. If there is something spe-
cific that you want to remember about a particular person (for
example, the names of his or her children), note this within your
contact information. If you haven’t seen or spoken with the per-
son in a long time, referring to your note can serve as a cue to help
sharpen your memory for important personal details.
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Vital Information

Record vital information in your PDA or notebook. You may
want to list the medications you take and when to take them, your
medical history, names and phone numbers of your doctors and
health insurance company, emergency procedures, your home-
owner’s insurance contact information, credit card information,
and work and cellular numbers of your closest relatives and
friends. Password protection of sensitive personal and financial
information is always a good idea. Store important documents,
such as insurance papers and medical records, in a logically orga-
nized and clearly tabbed file cabinet or other designated location.
More sensitive information, such as passports, wills, original
receipts for valuable possessions, and other primary financial infor-
mation, should be kept in a fireproof home safe or bank safe
deposit box.

Belongings

Just as you create a system for recording important information,
you should also create a system for keeping track of personal items.
Designate a specific place in your home for your most important
personal belongings (keys, cell phone, glasses, wallet, handbag,
laptop computer, and so on) and always put them there when

you’re not using them.

Checklists

For procedures that you use infrequently and may have trouble
remembering (for example, using a digital camera, burning a CD,
or initializing your home security system), write the steps down
and keep them with the relevant equipment and product manu-
als. Create a backup file of these procedures in your computer.

Locations

Keep maps of your area and other places you visit regularly in
your car or in a designated location at home. Before going some-
where new or unfamiliar, locate your destination and route on a

map. There are a number of travel websites that provide printable
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turn-by-turn driving directions and include mileage. When
you’ve established your route, visualize as much of it as possible
before you set out.

Maintain a Clutter-Free Environment

Keeping your personal and work spaces uncluttered induces you
to create systems for storage, which in turn helps you remember
where things are. Minimizing clutter will minimize distraction
and allow you to focus more intensively on what’s in front of you,
increasing the likelihood that you will absorb and retain new

information.

Behaviors for Effective Learning and Memory

How well you retain new information isn’t just a matter of how
smart you are—it’s also a matter of how smartly you approach that
information. Maintaining focus and ensuring comprehension are
critical “front-end” processes for effective encoding. Following
are several ways that you can adjust your behavior to improve your
ability to learn new information that you hear, read, and see and

then commit it to memory.

Focus

Sustaining attentional focus and absorbing dense information at a
high rate of speed become more difficult with age. In fact, the gist
of one major theory of cognitive aging is that a slowdown in the
speed of information processing is the fundamental cause of age-
related memory loss. In this scenario, reduced processing capacity
causes an informational bottleneck, which results in less informa-
tion crossing the threshold from working memory into short-term
storage. Nevertheless, there are steps you can take to improve the

likelihood of absorbing and remembering information.

When someone is talking to you, look at the person and
listen closely. If you did not understand something that was

said, don’t be shy about asking the person to repeat it or to

RN
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speak more slowly; confidence in knowing will more than
offset the embarrassment you may experience at the
moment. The same applies to absorbing written material;
rereading a difficult passage to ensure comprehension is
usually preferable to forging ahead with partial information.
If the information you are hearing is something you need to
keep in mind in order to do something later (working
memory), paraphrase what was said or incorporate it in a
response. For example, if your friend says, “We can go to the
Mexican restaurant on Main Street or the Chinese restaurant
on Broadway,” you might ask, “Do you prefer the Mexican
place on Main or the Chinese restaurant on Broadway?”
Minimize interruptions. If someone asks you something
while you’re in the middle of reading or working, ask if the
person can wait until you’re finished. Don’t answer the
phone until you’ve completed what you’re doing; let your
voice mail or answering machine take the call.

Repeat

Repetition helps you encode information by forcing you to pay
attention to it. To more effectively remember factual information,
repeat it, either out loud or to yourself. When you meet someone
tor the first time, try repeating the person’s name by working it
into the conversation. Immediately after someone gives you direc-
tions, repeat them to the person.

Ensure Comprehension

Understanding something is a prerequisite for remembering it.
When you grasp a difficult concept or the internal logic of a com-
plex mathematical system, you are at a tremendous advantage in
remembering all of the associated minutiae that go along with it.
Comprehension allows you to appreciate similarities between new
material and old material; relating something new to something
familiar enhances memory. Asking questions during a lecture is

one way to check comprehension. Repeating newly learned mate-
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rial to another person induces you to organize it in your own
thinking; teaching someone else a new concept forces you to
become entirely comfortable and fluent with it yourself.

Make a Note

In addition to writing down addresses, phone numbers, and other
information that you need on a regular basis, write down impor-
tant things that you need to know even just once or occasionally.
We all have the experience of having an important thought spon-
taneously come to mind while we’re in the midst of activity. Per-
haps you’re driving to work and a new business idea occurs to you.
Or it could be a question you want to ask your doctor at your
checkup next week, an idea for your daughter’s birthday present,
a book you’d like to read, or restaurants you'd like to try. Don’t
assume that you will be able to recall the thought thirty minutes
later when you're sitting at your desk; make a note as soon as you
can. The purpose isn’t simply to have a written reminder. The act
of writing something down helps reinforce it in your memory—
so much so that you might not need to refer to your notes to cue

your recall.

Practice Spaced Rehearsal

Although you might assume that intensive exposure to new infor-
mation (cramming) is the best way to learn something, research
has taught us that this is not the case. Learning that is spread out
over time (spaced rehearsal) is more durable than learning that is
concentrated within a short period (massed trials). You will
remember something more effectively if you rehearse it once a
day for three days than if you rehearse it ten times in ten minutes.

Do the Little Things Now

Don’t clog up your to-do list with little tasks that can be dis-
patched quickly. When a small request that requires a response
lands on your desk, the time it takes to file it for future action plus
the time you will spend getting back up to speed on it for a sec-
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ond time ends up being time wasted. Dispensing with a little job

right away obviates the need to remember it later.

Be Patient

As I mentioned earlier, one of the main reasons that memory
capacity declines with age is that the brain processes information
more slowly. But just because it takes you longer to absorb some-
thing doesn’t mean that you won't get it eventually. So be patient—
give yourself time to understand new information.

One of the most inspiring findings of the MacArthur Foun-
dation study was that many of the participants said that when
mental pursuits were important to them, they could compensate
for the slowdown in brain processing by being patient with them-
selves and working harder. There’s a lesson here for the rest of us:

perseverance helps keep the mind sharp.

Memory Techniques

These are tricks of the trade to help you with memorizing. Some
are time-honored techniques that have gotten many students
through high school, college, and beyond when they needed to
memorize an enormous amount of information. They can help

you improve your everyday memory.

Mnemonics

A mnemonic (the first m is silent), derived from Mnemosyne, the
Greek goddess of memory, is a device used to assist memory.
Chances are that when you were in school, you learned or devised
several mnemonics to memorize specific information—things like
“All Cows Eat Grass” for the notes that fall on the spaces of the
bass-clef musical staft or “My Very Easy Method Just Set Up Nine
Planets” for remembering the names of the planets in the solar
system. Mnemonic devices are effective for remembering listlike

information that you will use repeatedly over time. They may not
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be as practical for remembering a one-time shopping list; pen and
paper work better for this.

Associations
When you learn something new, immediately relate it to some-
thing you already know. Making connections is essential for build-
ing long-term memories; it makes the information meaningful,
thus improving the odds that the hippocampus will consolidate it.
A convenient way to remember the name of someone you just
met is to think of all the people you know with the same name.
Making associations is also an effective way to remember pass-
words or pin numbers that, for security reasons, you don’t want
to write down and carry with you. When you create your secu-
rity codes, do this with an association in mind. You might con-
sider making your password to a members-only professional
website something that you can associate with your profession—
tor example, 057528 for the month and year and your age when

you received your professional degree.

Chunking Information
Chunking is an organizational method of sorting a large group of
items into subgroups on the basis of a common characteristic.
Suppose I gave you the following list of twelve grocery items (and
you happened not to have pen and paper handy): spring water,
sponges, apples, dishwashing liquid, coffee, tangerines, lemonade,
laundry detergent, grapes, milk, limes, paper towels. It would be
difficult to remember twelve different items over the twenty min-
utes you needed to drive to the supermarket. By chunking them
into three subgroups (fruit, beverages, household cleaning sup-
plies), you make the information much more manageable because
you've essentially reduced twelve items to three, using each sub-
category as a cue for its four members.

Chunking can also be used to divide a large sequence of items

into several shorter sequences. If you’re again caught without pen
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and paper as someone is giving you a ten-digit phone number, rely
on the usual three-three-four subgrouping of digits. The number
6178714902 is tough to recall; 617-871-4902 is easier.

Method of Loci

This technique was devised by the ancient Greeks and continues
to be extremely useful for managing complex or lengthy material
that you need to commit to memory, for example, giving a speech
without notes or PowerPoint. Think of a highly familiar route,
perhaps your commute to work or a favorite vacation destination.
Now imagine traveling the route and note the series of landmarks
you would pass along the way. For your speech, relate each main
talking point to the succession of landmarks on your route.

As you speak, imagine traveling your route. Each landmark or
locus will function as a cue to trigger your recall of associated
information. You can use other familiar locations, such as the
rooms in your house, as loci for this method. But you don’t have
to restrict yourself to physical locations; you can use other sign-
posts in your life, such as the months of the year, your family
members ordered chronologically by age, and so on. The concept

remains the same: relate each idea or concept to a specific locus.

The SQ3R Method

SQ3R stands for Survey, Question, Read, Recite, and Review.
This method is particularly useful for integrating and remember-
ing a substantial quantity of information, for example, from a
textbook or lengthy professional material you need to master.

Survey. The first step is to gain an overview of the material, via a
quick read-through or skim. Reading chapter headings and sub-
headings or the first sentence of each paragraph will yield a men-
tal outline of the material. Look over all associated graphics,
including figures, images, and diagrams. If the material contains
a concluding summary and associated study questions, read them

as well.
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Question. The second step is to question yourself about what
you’ve just read. Formulate your questions based on the main
points you gleaned from your initial survey. Make the questions
provocative and interesting; when you read the material fully in
the next step, curiosity will galvanize your focus and your ques-
tions will prepare you to categorically encode what you read.

Read. Now carefully read the material for comprehension. Think
about your questions as you read. Note taking and underlining
should be minimal, focusing only on key concepts. Taking too
many notes at this point can interrupt the flow of information and
degrade your comprehension.

Recite. As I mentioned earlier, speaking aloud about what you’ve
just read, either to yourself or to someone else, is an excellent
means of checking your comprehension and deepening your
understanding of the material. Take more detailed notes.

Review. Come back to the material a day or so later. Review any
notes you made. Ask yourself how what you've read complements
or contradicts other information on the subject. Finally, return to
your questions from step two. How would you answer them now?
What questions are you left with? Review the material briskly
several more times over the course of the next week or weeks. As
I discussed earlier, this type of spaced rehearsal will promote

effective memory consolidation and retention.

Putting the Strategies into Practice

I’'ve just reviewed a range of different approaches to enhance every-
day memory. Do you need to use them all? That depends on what
sorts of things you tend to have the most trouble remembering.
Some strategies tend to be universally effective; I would argue
that everyone needs a PDA or a notebook to keep track of con-
tact information and appointments. But most people will identify
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specific problem situations in their lives that are best remedied by
customized solutions. Take a few moments to consider your daily
routine and the recurring memory problem areas that make your
life difficult, that siphon off disproportionate energy and focus.
Imagine the time and energy you could liberate if you could
devise a system that pushed back on these problems, reducing
them to minor, routine tasks.

Once you have identified the areas where you need improve-
ment, focus on the strategies that can make a positive difference.
Or devise a novel solution of your own, utilizing the principles
I've reviewed in this chapter. Some common memory trou-

bleshooting strategies are summarized in Table 10.1.

TABLE 10.1 Troubleshooting Memory Problems: Common Memory
 Lapses and Strategies to Overcome Them

What You Forget How to Remember Better

Names When you meet someone for the first time,
use his or her name in conversation

Think about whether you like the name

Think of people you know well who have
the same name

Associate the name with an image, if one
comes to mind (for example, link the name
Sandy with the image of a beach)

Record the person’s name in your memory
notebook, personal organizer, or
address book

Where you put things Always put things you use regularly, such
as keys and eyeglasses, in the same place

For other objects, repeat aloud where you
put them

As you put an object down, make a point
of looking at the place where you put it

If you still don’t think you'll remember,
record in your memory notebook or
personal organizer where you put

the object

What people tell you Ask someone to repeat what he or she
just said

Ask the person to speak slowly; that way,
you'll be able to concentrate better
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TABLE 10.1 Troubleshooting Memory Problems: Common Memory
 Lapses and Strategies to Overcome Them, continued

What You Forget How to Remember Better

What people tell you, continued Repeat to yourself what the person said
and think about its meaning

If the information is lengthy or
complicated (such as advice from your
doctor), use a small cassette recorder or
take notes while the person is talking

Appointments Record them in an appointment book, in a
calendar that you look at daily, or in your
personal organizer

Things you must do Record them in your personal organizer
or calendar

Write yourself a note and leave itin a
place where you'll see it (for instance, on
the kitchen table or by the front door)

Ask a friend or relative to remind you

Leave an object associated with the task
you must do in a prominent place at home
(for example, if you want to order tickets to
a play, leave a newspaper ad for the play
near your telephone)

If you must do something at a particular
time (such as take medicine), set an alarm

Adapted with permission from Winifred Sachs, Ed.D., Center for Cognitive Remediation and
Treatment, Beth Israel Deaconess Medical Center.

Professional Memory Training

Many people need nothing more than this book to learn and
implement behavioral strategies and techniques to enhance every-
day memory. These methods are also taught by clinicians in mem-
ory training seminars and in individual sessions. Several different
types of specialists are involved in teaching memory enhancement
techniques, including psychologists, speech pathologists, and
occupational therapists.

Whether you need professional guidance in learning and
applying these strategies depends on who you are and the specifics
of your problem. Some people respond to the social interaction
and support of a group-learning environment to get started and
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Caveat Emptor
|

Beware of memory training programs that rely on a game-playing
approach. There is no credible scientific evidence that simply
playing games that require concentration or memory will allow you
to transfer a benefit to the specific memory demands in your
everyday life.

One type of memory game that purports to strengthen memory
entails remembering the location of hidden items in a grid. Do you
remember the 1960s TV quiz show “Concentration”? Parts to a
puzzle were concealed within a grid consisting of thirty squares.
Contestants had to solve the puzzle by remembering pairs of
numbered squares that, when flipped over, would reveal partial
information. Some computer-based memory training programs are
based on this type of exercise. It's true that if you keep playing the
same game, you will become more proficient at it over time. But
remembering pairs of locations on a game board will not help you
remember where you parked your car at the mall.

If you search the Internet for “memory training,” you will come

upon hundreds of websites guaranteeing a cure for your memory

maintain momentum. Others require the additional structure and
motivation provided by individual consultation.

People whose memory problems are significant and are inter-
tering with their ability to do their jobs and function in life tend
to do best with a more intensive one-on-one approach that can
rapidly address their unique needs. In a private consultation, a cli-
nician can analyze the memory problem relatively quickly and
design a customized program with a brisk feedback loop for fine-
tuning. Whether you opt for a group or an individualized
approach, choose one that is run by a reputable health profes-
sional. Working with an academically affiliated medical center or
professional or with a clinician recommended by your doctor will

increase the likelihood that you’ll receive high-quality services.
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problems. Many of these sites lead with a hard-sell pitch wrapped
in pseudoscientific jargon. Some are predicated on a subliminal or
hypnotic learning approach that promises that if you simply listen
to the twenty-three-hour, eleven-CD set, various brain regions
involved in memory will be magically activated.

One site promises “amazing instant results for a photographic
memory,” allowing you to memorize volumes of information in
minutes. Another offers memory tools linked to the godhead and
other divine sources. One of my all-time favorites is a program that
awards the participant Olympic-style medals for various cognitive
areas and includes a game of learning bird sounds as a tool for
"mind expansion and building brain power.” | must admit that the
product pitch that began with “Lapses of memory can kill!” caught
my attention.

What does work is a kit of practical tools that are designed to
address specific memory problems, such as the strategies and
techniques reviewed in this chapter and taught by qualified

professionals.

Future Frontiers

No matter how good your memory is, you can always make it
better by using the practical strategies described in this chapter.
Effective attentional focus and organization will always be key
assets for optimal memory; this will never change. What will
change, however, is our ability to reverse degenerative disease
processes, prevent memory disorders decades before they mani-
test, and augment normal cognitive and memory function through
the use of cognitive enhancers. You will read about the frontier

of memory research in the last chapter.
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On the Horizon

As I've discussed in previous chapters, there are many highly
effective strategies for achieving and maintaining optimal mem-
ory. Staying active both mentally and physically and controlling
health problems that can impair memory will help you prevent
age-related memory loss. Cultivating memory-friendly habits
through the use of organizational tools, such as a daily calendar or
PDA, and practicing spaced rehearsal to retain complex material
are tried-and-true ways to improve your ability to remember
important information every single day.

By now you undoubtedly realize that Alzheimer’s disease is far
and away the most significant threat to memory in aging.
Alzheimer’s disease is the target of the majority of ongoing
research into treatment and prevention of age-related memory
loss and disease. We currently possess a range of therapeutic
options for the symptomatic treatment of Alzheimer’s disease and
other memory disorders, and we are gaining knowledge about the
biology of memory and neurological disease at an astonishing rate.
The near frontier in memory research is the development of dis-
ease-modifying therapies aimed at halting and reversing neuronal
damage. I reviewed some of the promising medications under
development in Chapter 8, but more revolutionary methods for
treatment and prevention are also on the horizon, albeit a more

distant one.
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Recent research on stem cells, unspecialized precursor cells
with the capability to differentiate and proliferate, raises the pros-
pect of curing neurological disorders, but it also presents a host of
important ethical questions. Gene transfer methods are also in the
very earliest stages of investigation. Another highly controversial
area of research and clinical practice is cognitive enhancement—
the use of therapies to expand the bounds of normal memory and
other cognitive functions.

The current and potential future role of all of these therapies
raises many questions for individual users, physicians, and our
society as a whole. Is it ethically acceptable to devote financial and
intellectual resources to making intelligent people more intelli-
gent or to engineer super memory capacity? Is it ethically accept-
able to withhold this capability when it is within our grasp? Who
should pay for this? Who decides which individuals should gain
this advantage? What type of society do we want to have?

Preventing and Curing Memory Disorders

There are currently no FDA-approved uses for gene therapy or
stem cell methods in the treatment of memory disorders; all of the
work in these areas is at the early investigational stage. However,
research in the realm of cell transplants and gene therapy may hold
the promise of preventing or curing memory disorders, such as
Alzheimer’s disease. These technologies may one day be used to
prevent age-related memory loss as well.

Some experimental paradigms involve a combination of cell
transplants and gene transfer methods. In some cases, cell trans-
plants are being used as vehicles for ferrying genes into the brain
and other parts of the body for therapeutic purposes. In other
experiments, cells are genetically modified before implantation to

make them act in a specific, potentially therapeutic way.

Gene Transfer
Gene transfer methods were initially thought of as having the

greatest potential benefit in the treatment of diseases caused by a
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single genetic flaw, such as Huntington’s disease or sickle cell ane-
mia. Multifactorial diseases, such as Alzheimer’s, are not ideal tar-
gets for gene transfer methods because they are caused by a
profoundly complex interplay among multiple genes and envi-
ronmental factors. However, scientists are experimenting with a
variety of ways to treat neurodegenerative disorders by using
genetically altered tissues to effect repair or enhance function in
areas of the brain that are important for memory.

Brain disorders pose special problems for standard gene trans-
fer techniques. Although most gene transfer methods utilize a
harmless, neutralized virus as a vector, or delivery system, for
transporting genetic material into targeted cells, viral vectors are
typically too large to pass through the natural protection of the
blood-brain barrier in order to reach target areas in the brain.
Alternative transfer methods for targets in the brain are being
investigated, including direct injection and the use of liposomes
(fatty spheres) as transport vehicles.

Researchers at the University of California, San Diego, devel-
oped a method of genetically modifying skin cells to express nerve
growth factor (NGF), a protein that helps neurons survive by repair-
ing damage and stimulating their regeneration. Beginning in
2001, modified skin cells taken from eight patients with mild
Alzheimer’s disease were implanted into brain structures in which
cholinergic cells are typically destroyed by Alzheimer’s disease.

Researchers reported in 2004 that the surgery was successfully
completed in six patients and appeared safe and well tolerated.
Two of the eight patients had complications during the injection,
leading to a modification of the original procedure. PET scans
showed increased metabolic activity in areas of the brain with the
implants compared with activity in the brains of similar patients
without implanted cells, suggesting that NGF had produced a
positive physiological effect. In addition, the annual rate of cog-
nitive decline was reduced by 40 to 50 percent in the implanted
patients, which is significantly better than the typical response to
currently available medications. Ceregene, the company spon-
soring this research, plans for further clinical trials on genetically
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modified skin cell implants at Rush University Medical Center
in Chicago.

Genetic methods might one day prevent memory problems
altogether and endow us with superior memories. One potential
target for genetic modification is the NMDA receptor, a neuronal
docking point for specific neurotransmitters involved in learning
and memory. In 1999 scientists at Princeton University, the Mas-
sachusetts Institute of Technology, and Washington University
reported on research in which they were able to produce a genet-
ically altered strain of “smart” mice with extra NMDA receptors.
In experiments, these mice learned and remembered better than
their genetically “normal” counterparts.

Scientific concerns are significant, associated with the unfore-
seen future impact of gene transfer on the human genome. In fact,
one gene transfer clinical trial was stopped after a child developed
leukemia, possibly as the result of a genetic mutation caused by an
unanticipated interaction between the therapeutic genetic material
and other genes. The future success of gene transfer methods
depends in part on refining techniques for precise delivery of genes
to targets, thereby preventing unintended genetic interactions.

One day, it may be possible to use gene therapy to enhance
memory and other cognitive functions in people who are healthy.
Profound ethical issues arise when we consider the implications of
genetically enhancing normal individuals or selectively engineer-
ing desirable characteristics in humans. Compelling arguments can

be made on either side of this issue.

Stem Cell Transplants

The discovery that the mature human brain possesses neuronal
stem cells that yield new neurons into advanced age was ground-
breaking and has provided major impetus to research into the
potential of stem cells to definitively treat degenerative disorders,
including Alzheimer’s disease. Researchers hope that stem cells
might be able to restore damaged brain functions by replacing cells
that were destroyed. Stem cells might also be able to slow or stop
further damage by helping to bathe neurons in protective chem-
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icals that the stem cells themselves transport and express. Most
experiments involve transplanting stem cells directly into the brain
through imaging-guided needle injection, but some researchers
are using intravenous infusions of stem cells mixed with a drug
that can cross the blood-brain barrier.

When neuronal stem cells have been implanted into the brains
of animals and humans, they have taken root, so to speak, prolif-
erating and connecting to preexisting neurons. In one experi-
ment, laboratory-grown human neuronal stem cells were trans-
planted into the brains of aged rats, resulting in improved
performance in an experimental learning paradigm. The old rats
were able to learn and remember a route through a water maze as
well as their younger counterparts. These findings are encourag-
ing. They offer hope that stem cells might one day be able to
repair brain damage from trauma, stroke, or other brain diseases.

Preliminary findings on the use of stem cells in treating the
depletion of dopamine-producing cells in Parkinson’s disease have
produced mixed results. Clinical trials here and abroad have found
the stem cell implants significantly improved symptoms in some
patients—to the point where they no longer needed dopaminer-
gic therapy; however, the symptoms worsened in other patients.
As with any type of organ transplant or tissue graft, one of the
major obstacles to overcome with stem cell transplants is to pre-
vent a rejection response in which the body’s natural immune
defense attacks the new cells.

Early experiments with neural stem cell transplants have
yielded a wealth of basic information about stem cells and the
work that needs to be done before stem cell transplantation can
become a viable therapy. To be effective, the transplanted cells
need to be rendered specific to the task at hand. If the therapy
calls for an increase in dopamine, for example—as in Parkinson’s
disease—then stem cells capable of becoming dopaminergic neu-
rons must be used.

Unfortunately, stem cells don’t come to the laboratory pre-
sorted. The challenge here is to find a way to separate out the spe-
cific stem cells that are needed from all the others in a batch or to
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genetically manipulate stem cells to make them develop into the
desired cell type. Another challenge is to develop a reliable way
to produce these cells in sufficient quantity for treatment.

Stem cell research has generated controversy because the pri-
mary sources of stem cells are discarded fertilized eggs from in
vitro fertilization procedures and aborted fetuses. After federal
tunding support was restricted to a small subset of cell lines that
had been in existence prior to September 2001, research contin-
ued to be funded privately. In November 2004, Californians voted
in favor of a $3 billion initiative to support stem cell development
and research; other states are likely to follow. Private institutions,
including Harvard, have created funding and infrastructure in
support of this work.

Alternative methods of producing stem cells are also being
developed, including using tissue from neonatal umbilical cords.

The use of adult stem cells is also a major focus of research.

The Search for an Alzheimer’s Disease Marker
[

In order to prevent Alzheimer’s disease, we must first be able to
identify at-risk individuals either before or very early in the
preclinical phase, the period during which disease activity
(deposition of beta-amyloid) is occurring but has not yet reached a
level sufficient to produce clinical symptoms.

We do not currently have a true preclinical marker for early
identification of the vast majority of people who are destined to
develop Alzheimer’s disease; development of early detection
strategies is a major focus of research. Although Alzheimer's
susceptibility genes, such as ApoE, offer partial information on risk,
additional tools will be needed, including brain imaging studies,
blood tests or other biochemical assays, and more sensitive
neuropsychological testing than we have today. Ultimately, early
detection of Alzheimer's disease will probably be based on some

combination of these methods.
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Although stem cells from adults do not possess the perfect plas-
ticity of embryonic stem cells—that is, the potential to become
any cell type in the human body—methods are being developed
to coax a greater range of specialized cell types out of adult stem
cells. Another line of research is focusing on drugs that can stim-
ulate the brain to grow its own new stem cells.

Cognitive Enhancers

Imagine that youre on a tight deadline with a project that demands
your full concentration. What if you could take a pill that would
enhance your ability to stay on task and remember minute details?
You can.

Cognitive enhancers—medications to augment the function of
the normal brain—are not the wave of the future. They are here,
obtainable today to anyone with a credit card and an Internet
connection. Their easy availability poses serious safety risks to
individuals who use them without medical supervision, though. I
caution against taking any of these medications on your own.

We possess the knowledge and the tools to fundamentally alter
our internal milieu: our ability to focus our attention in the service
of memory; control our sleep and wakefulness; modify our incli-
nation toward social engagement versus hostility or withdrawal;
promote or diminish libido and sexual performance; amplify, mute,
or otherwise modulate the emotions we experience.

Medications approved for the treatment of brain disorders
including Alzheimer’s disease, multiple sclerosis, and attention
deficit—hyperactivity disorder are beginning to be prescribed off-
label to healthy people who are seeking a competitive edge. Sev-
eral studies have evaluated the effectiveness of some of the
Alzheimer’s drugs in middle-aged people with normal memory
function and found that the people performed better on cognitive
tests, as I discussed in Chapter 8. But this is only the beginning.

Researchers are investigating whether existing medications can
affect the physiological underpinnings of normal cognitive func-

tion to improve attention, concentration, working memory, con-
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solidation, and long-term memory. In addition to cholinesterase
inhibitors used in the symptomatic treatment of Alzheimer’s dis-
ease, medications under study include methylphenidate (used for
attention deficit-hyperactivity disorder) and modafinil (a stimu-
lant prescribed for narcolepsy and several other neurological
conditions).

Another avenue of cognitive enhancement that is under study
is the use of medications that can alter memory for emotional
events. We can disrupt memory consolidation through the use of
beta-blockers, a type of blood pressure medication. Research is
being done with victims of severe psychological trauma to deter-
mine if use of these drugs can reduce the risk of developing post-
traumatic stress disorder.

But what about using these drugs to eliminate a mildly trau-
matic memory, such as a job loss or the breakup of a romantic
relationship? Or a vaguely annoying experience, such as a slight
from a coworker? If we eradicated depression and anxiety in the
same way that polio was eliminated, would our society suffer a
loss in artistic sensibility? Or emotional attachment and bonding?

The interest in cognitive enhancers is so strong that I have no
doubt that they will come into more common use in the years
ahead. But the existence of drugs that can extend the capacity of
normal cognitive function raises a host of ethical and philosoph-
ical questions. Clearly, taking a pill to help you think better is dif-
ferent from laser refractive surgery to improve vision or plastic
surgery to enhance physical appearance.

Martha Farah and Anjan Chatterjee at the University of Penn-
sylvania have written recent excellent reviews regarding the eth-
ical dilemmas posed to individuals, physicians, and society by the
torthcoming proliferation of cognitive enhancers. They raise
issues regarding the erosion of character and the mutation of per-
sonal identity. If we believe that struggling with adversity helps
build character, then might not the elimination of adversity result
in a downgrading of our societal strength, a lack of grit and for-
bearance? Aren’t pain and emotional struggle essential aspects of

being fully human?
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What about availability and distribution? Would it be fair to
expect the health insurance system to cover the cost for cognitive
enhancers? If the answer is no, then only those able to afford them
would reap the benefit, widening the gap between the haves and
have-nots.

If a colleague at work were using cognitive performance—
enhancing drugs, would you feel compelled to follow suit in order
to maintain competitive parity and be in position to gain the
advantages of superior performance in the form of promotion and
remuneration? Would your employer have the right to expect you
to use cognitive enhancers in order to be more productive or
effective as an employee? What if there was evidence that use of
enhancers decreased the risk of making serious errors, as in the
case of an airline pilot or a medical resident in the twenty-third
hour of a shift?

Optimal Memory Redefined

We are living in an interesting time. The very fact that we now
face these ethical and existential questions is reflective of just how
far we have come in our understanding of how memory works
and our prospects for improving it. We may soon have the tools
to eradicate memory disorders and turn back the clock on age-
related memory loss. With these tools in hand, we will have the
potential to expand the boundaries of optimal memory.
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Additional Resources

Organizations

Alzheimer’s Association

225 N. Michigan Avenue, 17th Floor
Chicago, IL 60601

800-272-3900 or 312-335-8700
alz.org

e-mail: info@alz.org

This nonprofit organization supports research on treatments for
Alzheimer’s disease and provides information and support to fam-

ilies. The association has about two hundred local chapters.

Alzheimer’s Disease Education and Referral Center
800-438-4380

alzheimers.org

This site, associated with the National Institute on Aging, offers
comprehensive information on Alzheimer’s disease and a link to

clinical trials.

ClinicalTrials.gov

clinicaltrials.gov

This is an Internet portal, sponsored by the National Institutes of
Health, leading to comprehensive information on clinical trials for

all diseases.
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Dana Foundation

745 Fifth Avenue, Suite 900
New York, NY 10151
212-223-4040

dana.org

e-mail: danainfo@dana.org

The Dana Foundation, which finances neurological and other
health research, is a nonprofit organization of more than two
hundred scientists dedicated to advancing education about brain

research.

Harvard Center for Neurodegeneration
and Repair

Goldenson Building Room 524
Harvard Medical School

220 Longwood Avenue

Boston, MA 02115

617-432-3370

henr.med.harvard.edu

Launched in 2001, the HCNR is a decentralized community of
Harvard Medical School neuroscientists and neurology research-
ers working in the medical school and eight affiliated teaching
hospitals. The HCNR supports the movement of basic discover-
ies in the field of neurodegenerative disease from the bench,
through basic research, and on to clinical trials. The mission of
the HCNR is to speed the process by which relevant discoveries

reach the patient population.

InteliHealth
intelihealth.com

This website features consumer health information and research
news from Harvard Medical School as well as other top health

care organizations, including the National Institutes of Health.
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John D. and Catherine T. MacArthur Foundation
macfound.org

This organization, which supported the landmark MacArthur
Foundation Study of Aging in America, finances research on the
brain and other subjects. You can search for the most recent stud-
ies at this website.

National Institute of Mental Health
6001 Executive Boulevard
Bethesda, MD 20892
866-615-6464 or 301-443-4513
nimh.nih.gov

e-mail: nimhinfo@nih.gov

This National Institutes of Health branch is a source of informa-

tion on depression, anxiety, and other mental illnesses.

National Institute of Neurological Disorders and Stroke
NIH Neurological Institute

P.O. Box 5801

Bethesda, MD 20824

800-352-9424 or 301-496-5751

ninds.nih.gov

Another branch of the National Institutes of Health, this institute
provides information about Alzheimer’s disease, stroke, and other
neurological disorders, including the latest findings on drug
treatments.

National Institute on Aging
Building 31, Room 5C27
31 Center Drive, MSC 2292
Bethesda, MD 20892
301-496-4000

nia.nih.gov
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This branch of the National Institutes of Health posts informa-
tion on its website about the latest research on aging and age-
related health conditions.

Books

Eat, Drink, and Be Healthy: The Harvard Medical School Guide
to Healthy Eating
Walter C. Willett. New York: Simon & Schuster, 2001.

An authoritative resource on the foods and nutrients that can
increase or decrease the risk of health problems, written by the
chairman of the Department of Nutrition at the Harvard School
of Public Health.

Keep Your Brain Young: The Complete Guide to Physical and
Emotional Health and Longevity

Guy M. McKhann and Marilyn S. Albert. Hoboken, NJ: John
Wiley & Sons, 2002.

This book covers the full spectrum of concerns about aging and
the brain, from everyday problems with memory loss, nutrition,
and mood to potentially devastating illnesses, such as Alzheimer’s

disease and stroke.

Memory Fitness: A Guide for Successful Aging
Gilles O. Einstein and Mark A. McDaniel. New Haven, CT:
Yale University Press, 2004.

Written by two psychology professors, this book describes how
memory works and changes with age. It presents memorization
strategies, a review of medications, and information about

Alzheimer’s disease, including advice for caregivers.
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The Seven Sins of Memory: How the Mind Forgets

and Remembers
Daniel L. Schacter. New York: Houghton Mifflin, 2002.

Drawing on the latest findings from imaging studies of the brain,
a professor of psychology at Harvard University offers a clear,
compelling discussion of the types of memory lapses that people

experience and why they happen.
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vitamin E for, xx, 155-56
Alzhemed, 143
Amantadine (Symmetrel), 78
Amnesia, 119-25
cinematic depictions of, 12324
common causes of, 121
core features of, 120
and formation of procedural
memories, 22
organic, 120, 131
psychogenic, 122-23
and stages of memory, 1617
transient global, 121-22
treatment for, 124-25
AMPA receptor potentiators, 141-42
Ampakines, 141-42
Ampalex, 141-42
Amygdala, 8, 19-20, 40
cannabinoid receptors in, 90
depression and loss of neurons
in, 73
and gustatory memories, 15
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from, 77
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from, 78
Antioxidants
for Alzheimer’s disease prevention,
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deficiencies of, 84—86
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supplements of, xx
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memory loss from medications
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Atherosclerosis, 158
Atorvastatin (Lipitor), 147
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age-related changes in, 50
age-resistant aspects of, 51
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and Lewy-body disease, 69
and Lyme disease, 70
and multiple sclerosis, 69
neuropsychological assessment of,
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and sleep apnea, xvii
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B vitamins, xx
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factor), 58
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Biases, 38—40
in flashbulb memories, 9
and Rashomon effect, 42
Blocking, 33-34
Blood sugar, memory and, 63—64
Brain
and acquisition of memories,
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Alzheimer’s disease and changes in,
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cholesterol and disorders of, 60
communication within, 46—50
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effect of radiation on, 71-72
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memory and emotions in, 28
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persistent negative memories
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Lewy-body disease, 68—69
Lyme disease, 7071
medications, 76—79
multiple sclerosis, 69-70




INDEX

neurological disorders, 6571
obstructive sleep apnea, 81
Parkinson’s disease, 68
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controlling, 132
and exercise, 88
and fat consumption, 84
and memory problems, 60-61
and stroke, 66
in Syndrome X, 64
and white matter disease, 49
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and multiple sclerosis, 69
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Continuity hypothesis, 119
Coronary artery disease, risk factors
of, 60—64
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Declarative memory

Eyewitness accounts, 39
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cortisol, 74
sleep and levels of, 79
thyroid, 65
Household chemicals, toxic, 93
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medications for, 80—81
Intellectual stimulation, memory
problems and lack of, 88—89. See
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for disease prevention, 145-48

how they work, 134

improving memory without,
148-49

for insomnia, 80—81

for mild cognitive impairment,
134, 137-38

for mixed dementia, 138

for multiple sclerosis, 6970

for normal memory enhancement,
139
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medications for, xxi, 134, 137-38
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questions in diagnosing, 101
The Mind of a Mnemonist (A. R.
Luria), 5
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medications for, 138
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in, 51
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from, 76
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Neurofibrillary tangles, 65
Neurogenesis, 45—46
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Rashomon effect, 41—42
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76,77
Paraneoplastic limbic encephalitis,
121
Paraneoplastic syndromes, 72
Parietal lobes, 15, 17
Parkinson’s disease
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Progressive Relaxation (Edmund
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Psychological disorders, 72—74
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Engagement in life
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for depression, 73
memory influences during, 37
PTSD. See Post-traumatic stress
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with, 71-72
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Rashomon effect, 7, 41-42
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Rashomon effect in, 41-42
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Relaxation techniques, 166—67
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Remembering, 13-28
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brain networks for, 14-16
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consolidation stage in, 18-23
factors affecting, 67
recipe for, 27
retrieval stage in, 23-24
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three stages of, 1626
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Saturated fats, 83—84, 158
Schacter, Daniel, 30
Schacter’s Seven Sins, 30
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Sedentary lifestyle, xviii, 87
Semantic memory, 9-10, 26, 27
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processing of, 14-16
September 11 attacks, memories of,
8,9
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The Seven Sins of Memory (Daniel
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Sex hormones, 58-59
Sexual abuse cases, 36
Short-term memory, 2-5
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consolidation of, 19
and smoking, 91
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transient nature of, 30
Side effects of medications, 76, 78
Silent strokes, 66
Simvastatin (Zocor), 147
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memory of (see Procedural
memory)
sleep and learning of, 79
Sleep
and consolidation of declarative
memory, 20-21
and consolidation of procedural
memory, 22-23
depression and interference
with, 72
and memory problems, 79-81
minimum requirement for, 79
for optimal memory, 158-61
rapid-eye-movement, 21
restorative, xXix
stages of, 22
Sleep apnea, obstructive. See
Obstructive sleep apnea
Sleeping medications, xx, 76, 77, 80
“Smart drugs,” 139
Smoking, xviii
and B vitamin deficiency, 82
as cause of memory problems,
89-90
and optimal memory, 154
and stroke, 67
Social life, memory and, 156-57
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perspective bias and, 42
Source memory, age-related changes
in, 51
Sources of memories, mistaking. See
Misattribution
Spaced rehearsal, 177
Spatial ability, neuropsychological
assessment of, 108
Spatial information, 9
age-related difficulties with, 51
in brain, 17
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retrieval, 23-24
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Stem cell transplants, 190-93
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Stickgold, Robert, 21, 22
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age-related changes in, xvi
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models of, 16
during sleep, 21
Strategies for memory enhancement,
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association, 179
chunk information, 179-80
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ensure comprehension, 176
focus, 175-76
get organized, 172-75
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memorizing techniques, 178-81
method of loci, 180
mnemonics, 178-79
patience, 178
practicing, 181-83
professional memory training,
183-85
repeat information, 176
spaced rehearsals, 177
SQ3R method, 180-81
Strategies for optimal memory,
151-69
engage in life, 164-65
exercise regularly, 15253
get good quality sleep, 158—61
get organized, 168
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156-57
learn something new, 161-64
maintain healthful nutrition,
157-58
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manage stress, 165—68
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protect your brain, 168—69
stop smoking, 154
take vitamins, 154-56
Strategies to avoid normal memory
problems
absentmindedness, 31-32
misattribution, 34
related to aging of brain, 52-53
Stress
and brain fitness, xix—xx
as cause of memory problems, 72,
74-76
favorable aspects of, 75-76
management of, 165-68
post-traumatic stress disorder, 40
Stress hormones, 79
Stress response, 75
Stroke
and Alzheimer’s disease, 131-32
as cause of memory problems,
66—67
and diencephalic amnesia, 121
and high cholesterol, 60
and homocysteine level, 83
and hypertension, 63
and testosterone therapy, 60
Structural brain imaging, 109-10
Suboptimal glucose metabolism,
memory problems and, 64
Substantia nigra, 68
Suggestibility, 35-39
“Superhuman” memory, xxi—xxii
Supplements
for Alzheimer’s disease, 13637
of B vitamins, 82
hormone, 59
for memory enhancement,
XX1—XX11
vitamin, XX
vitamin E, 133
Susceptibility gene, 57
Symmetrel. See Amantadine
Symptomatic stabilization or
improvement, medications for,
141-42

Synapses, 15, 43

creation of, 19

and dendritic spines, 46—47
Syndrome X, 64

Tacrine (Cognex), xxi, 133, 134
Tagamet. See Cimetidine
Temporal information, 9
Temporal lobe epilepsy surgery, 70
Temporal lobes, 15, 17, 64

amnesia and damage to, 120

and transient global amnesia, 122
Testosterone, 56, 58—60
Tests and testing

genetic, 111-13

Internet memory tests, 106—7

neuropsychological, 104-8

for normal aging vs. dementia,

114-15

of short-term memory, 3—4

specialized, 108—12

of visual memory, 25-26
TGA. See Transient global amnesia
Thalamus, 20

amnesia and damage to, 120

and transient global amnesia, 122
Thiamine deficiency, 86, 87

3,4-methylenedioxymethamphetamine

(MDMA), 91
Thyroid disease, xvii—xviii
Thyroid dysfunction, 65
Tip-of-the-tongue forgetting. See
Blocking
To-do lists, 177-78
Toxic exposure, memory problems
from, 91-93
Tranquilizers, memory loss from,
76,77
Trans fats, 83—84, 158
Transience, 30-31
Transient global amnesia (TGA),
12122
Traumatic head injury, 67-68, 121
Traumatic memories, 36—38
altering, 194
in post-traumatic stress disorder,
40, 73-74
Triglyceride levels, 61, 64



Trivastal. See Piribedil
Tumors
brain, 71
and diencephalic amnesia, 121

“Ugly stepsisters,” 33
Unrecalled information, 24
Unsaturated fats, 84

Upper airway laser surgery, 81
Use-it-or-lose-it, xx, 30

Vaccine, Alzheimer’s disease, 143—44
Vascular dementia, 130-31
and Alzheimer’s disease, 131-32
and antioxidants, 85
drugs for, 138
medications for, 131, 138
Vascular disease, homocysteine level
and, 83
Verbal memory
age-related difficulties with, 51
and cocaine use, 91
and depression, 73
epilepsy and loss of, 70
and testosterone level, 59
Vioxx. See Rofecoxib
Viral encephalitis, 121
Vision (in brain), 14
Visual memory
and Lewy-body disease, 69
recall of, 28
testing, 25-26
and testosterone level, 59
Visualization, 41, 167
Visuospatial processing
age-related changes in, 51
with Parkinson’s disease, 68

INDEX

Vital information, organizing, 174
Vitamin C, 84, 85, 154
Vitamin E, 84-86, 133, 137, 155
Vitamins, xx
for Alzheimer’s disease prevention,
146
for optimal memory, 154-56

Weakening of memories. See
Transience
Weight
and age-related illnesses, 158
and obstructive sleep apnea, 81
and stroke, 67
WHIMS (Women’s Health Initiative
Memory Study), 59
White matter lesions, 47—49, 62
‘White matter pathways, 44
Willett, Walter, xix, 98, 157
Willpower, 52
Wisdom, 52
‘Women
hormone therapy for, 59
hormones and memory problems
in, 56
Women’s Health Initiative Memory
Study (WHIMS), 59
Words
learning, 20-21
retaining memories of, 51
Working memory, 2, 3
age-related changes in, 50
and cocaine use, 91
and testosterone level, 59
Written reminders, 31-32

Zocor. See Simvastatin





