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Preface

Slowly but surely the world is experiencing a demographic shift, with
older adults constituting the most rapidly growing segment of the
population. The importance and consequences of this demographic
shift were captured in the 1992 Human Capital Initiative, a docu-
ment written by representatives from nearly seventy psychological or-
ganizations and sponsored in part by the National Institutes of
Health for the purpose of developing this nation’s behavioral science
agenda. One of the six target areas is the aging society, and the initia-
tive sounded a clarion call for more research into how to make the
older years productive. This proposed scientific agenda sparked an
explosion of research on cognitive functioning and memory that
bears directly on concerns of aging and older adults. The past ten
years have witnessed exciting discoveries documenting the positive
effects of physical exercise, mental exercise, and nutritional brain sup-
plements on memory performance, and the research on Alzheimer’s
disease is expanding dramatically. The results appear in scientific
journals but are not quickly and comprehensively accessible to the
general public. Our understanding of how to make the older years
more fruitful is rapidly developing. We believe this important infor-
mation can be useful for helping to stem and possibly even reverse the
declines in memory that most people experience as they get older.
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Over the past several years, through lectures to groups and classes
for older adults, as well as discussions with our research participants,
we discovered that many middle-aged and older adults are eager to
learn more about how aging affects memory. They are also eager to
find out what they can do to prevent and control memory loss. We
wrote this book in response to frequent requests for resources on this
topic.

Many popular books on this subject provide simplistic and spec-
ulative prescriptions for improving memory. Some of them offer bold
advice based on modest scientific evidence or, in some cases, no evi-
dence at all. For instance, one book encourages readers to modify
habits—such as wearing your watch upside down or brushing your
teeth with your nondominant hand—to increase their ability to solve
problems and sharpen thinking (Brain Fitness, p. 36). To the authors’
knowledge, however, no published studies support a causal connec-
tion of this sort. Another book, The Memory Cure, claims that taking
phosphatidylserine (PS) can cure age-related memory impairment.
Examination of the scientific evidence (see Chapter 12) shows that
PS can produce a modest increase on some memory tests for some
people. But, in the authors’ opinion, the scientific evidence falls far
short of supporting PS as a memory cure. In some cases, books offer
advice that runs counter to the scientific evidence. A common claim
is that repeating information over to yourself is useful for remember-
ing information. This common recommendation is not supported by
an extensive experimental literature, which has demonstrated that
rote rehearsal is not very effective for embedding information into
long-term memory (see Chapter 6). In general, we were worried that
some popular books were creating misleading impressions of the po-
tential remedies for memory declines associated with aging.

It is very difficult today to discriminate fluff from substance
when it comes to claims about various memory boosters and cures.
For example, one infomercial has claimed that a nutritional substance
improves not only concentration, learning, and memory but also
your moods and marriage! These advertisements are often presented
in a superficially compelling fashion, featuring emotional testimoni-
als from enthusiastic and satisfied users. The problem is that these
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accounts are virtually useless in evaluating the effectiveness of any
kind of treatment. Even if one assumes that these are honest testimo-
nials, the scientific truth is that people’s subjective impressions of
treatments are highly influenced by their expectations. Indeed, stud-
ies commonly show that users rate placebos as highly effective in
treating disorders even though they have absolutely no biological ef-
fects. If, for example, you put tiny bits of cat food in capsules and
advertised them as memory boosters, a surprisingly large number of
users would come to believe that these capsules were very effective in
producing their advertised effects. Clearly, the only proper way to
evaluate the effectiveness of supplements is with scientifically con-
trolled experiments that include proper control groups (see Chapter
12). One of the goals of this book is to help you develop a more dis-
cerning approach to evaluating the claims you hear.

Our coverage of the effects of aging on memory and our recom-
mendations for improving memory are grounded in accepted scien-
tific evidence. Indeed, we have not let our eyeballs stray from the data!
Our goal has been to translate the latest findings into an understand-
able and usable book. Based on questions audiences posed at our
community talks and those generated from surveys we conducted
with middle-aged and older adults, we developed four main areas that
people identified as relevant and important to their understanding of
memory. Our book explores each of those areas.

The first five chapters of this book address the fact that many
adults have an incomplete or inaccurate understanding of memory.
These chapters provide not only an overview of how memory works
and how memory processes change with age but also important rec-
ommendations for improving memory. We believe that once you un-
derstand the basic principles of memory functioning, creating solu-
tions to memory challenges is often a matter of common sense.

Chapters 6 through 8 present techniques and strategies for im-
proving memory in frequently encountered and often challenging sit-
uations. If you have difficulty remembering names, remembering
what you’ve read in the newspaper, or remembering to take medica-
tions, turn to these three chapters for help.

Chapters 9 through 12 suggest lifestyle adjustments to improve

P R E F A C E xi



your mental powers and memory. These chapters offer recommenda-
tions regarding physical and mental exercise, and we discuss the neg-
ative effects of stress and anxiety on memory. We also comprehen-
sively review and evaluate the scientific evidence regarding the effects
of so-called brain nutrients on memory.

Finally, Chapter 13 explores Alzheimer’s disease and its devastat-
ing consequences. People are often overly fearful that the decline in
memory that normally accompanies age is a sign of Alzheimer’s dis-
ease. This last chapter provides an up-to-date description of the
symptoms of the disease and the diagnostic procedures for identify-
ing it. We also discuss possible causes of Alzheimer’s and current rec-
ommendations for treatment.

Someday, it is hoped, science will reveal simple “cures” for the
memory problems that nearly everyone experiences with advancing
age. Indeed, many assume that scientists will come up with the “Via-
gra” for memory problems. We believe this is an unreasonable expec-
tation. Because memory is a complex system, remedies for the nega-
tive effects of aging cannot be reduced to a single, or even several,
simple solutions. This book provides a complete approach to under-
standing the different facets of aging and memory. The good news is
that individuals can choose from a rich array of approaches and tech-
niques—which includes recognizing situations in which memory is
likely to fail, using effective memory strategies, and making lifestyle
adjustments—to ameliorate the normal memory loss that occurs
with age. We encourage you to make the effort to translate the general
principles in this book into specific techniques that work for you.
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C H A P T E R  O N E

Thanks for the Memories
A G I N G  A N D  R E M E M B E R I N G

The sign in St. James Pharmacy, appropriately located on St. James Place,

promised “prescription services, reliability, Breyer’s ice cream, and prompt

delivery.” But owner “Doc” James Schimmenti gave much more than the

advertisement promised.Fastidiously dressed in a white jacket with a white-

sleeved dress shirt, bow tie, and dark pants, Doc was neighborhood nurse

and doctor combined. If one of us scraped a knee,he would bandage the cut.

If someone got a splinter,he would extract it.When he printed prescription

labels,he put his home number on the front so that his customers could call

at any hour if they had a question or needed a refill.He was known to deliver

as far away as Garden City and as late as 3 a.m. Even on holidays, he was

always available. He was so beloved in our neighborhood that we affection-

ately joked that the store was named for him—St. James—rather than the

street on which it stood.

—Doris Kearns Goodwin,Wait Till Next Year: A Memoir
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I
t is likely that Doris Kearns Goodwin had many poignant mo-
ments as she thought about the people and events that shaped her
early life. Recounting her younger years stimulated her to remem-
ber her past, which is something we all do quite often. In addition

to being powerful and incredibly important for functioning every
day, memory adds a great deal of pleasure to our lives. We spend a
good bit of time just sitting around and remembering. When we get
together with family and friends, we often have enjoyable times dis-
cussing past reunions and vacations, touching moments, stupid
things we did, interesting movies, old jokes, and so on. Whenever the
authors of this book get together, we have many laughs discussing
some of the crazy things we have done over the twenty-nine years that
we’ve known each other. We also experience a good deal of joy and
other emotions from retrieving memories when we are alone. It’s fun
for people to reminisce and think about their first kiss, their first day
of school, their last kiss, and so on. Memories bring a large measure of
warmth and happiness to our lives.

The Importance of Memory

If we think about it even minimally, it is obvious that memory is one
of our most important capacities. Just think of what your life would
be like without it. You wouldn’t know how to prepare a meal, how to
shop for food, or, for that matter, how to get to the grocery store.
Without the ability to retain vocabulary and the rules of grammar,
you couldn’t communicate with others. Life as we know it would be
impossible without memory. Indeed, every day would be a completely
new day.

Unfortunately, an estimated four million Americans do know
what life is like without memory. They have Alzheimer’s disease, the
fourth leading cause of death in older adults (after heart disease, can-
cer, and stroke).1 The onset of this pernicious disease is marked by the
minor memory lapses all of us experience, such as problems remem-
bering the plot of a movie or remembering an appointment. Eventu-
ally, however, individuals with Alzheimer’s are unable to store new in-
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formation in memory. Ultimately, they can’t retain or recall long-
standing and cherished information such as who their children are.
This disease also affects personality and, in the later stages, the ability
to function independently. The final chapter of this book discusses
Alzheimer’s disease in great detail.

People, especially older people, tend to be critical of their own
ability to remember. They view memory as weak and fragile. The fact
that we forget things annoys us, but we rarely acknowledge the vast
archive of information we have successfully stored and can recall.
Think of your knowledge of the town where you live; your mental
maps enable you to easily get where you want to go. Think of all the
faces you recognize daily, including those of your family, your friends,
actors, and politicians. Think of your vocabulary—the thousands of
words you are able to use. Think of all the odors and tastes you can
identify. Now try remembering the number of windows that were on
the front of the house you lived in when you were a child. Most peo-
ple can do this, by generating a mental image of the house and then
actually counting the number of windows in that image. Memory is
remarkable, enabling us to store both important information and
trivial facts. For example, many of you probably remember the name
of Roy Rogers’ horse. If you didn’t remember it outright, you would
probably be able to pick it from among the following five possibili-
ties: Bullet, Trigger, Henry, Dale, and Fury. (For those of you who
weren’t fans of Roy Rogers, the answer is “Trigger.”)

Unfortunately, as we age, this remarkable ability tends to decline.
This chapter presents an overview of how aging affects memory as
well as two very different views on what causes the memory losses
typically observed with advancing age.

How Does Aging Affect Memory?

This question is becoming ever more important as the demographics
of the United States and, indeed, the world are changing. The fastest
growing segment of the world’s population is older adults, especially
those over 80. In 1850, for example, there were over four times as
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many people under 14 as there were people over 60 (Figure 1.1).2 The
pendulum has gradually swung in the other direction, however, and it
is predicted that by the year 2030 there will be more people over age
60 than under age 14. These proportions reflect the fact that people
are now living longer and having fewer children.

This chapter provides a general answer to the question of how ag-
ing affects memory, and Chapter 2 presents a more complete expla-
nation. The broad answer is that many types of memories show some
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Figure 1.1 Demographic changes in the U.S. population for 1850, 1950, and 2030.



level of age-related decline. A typical procedure that is used to study
the effects of aging on memory is shown below.

Learn Pairs of Words
dog—table
grass—wall

.

.
Delay Interval
Test Memory

.

.
dog—
grass—

In this procedure, people of various ages are brought to a laboratory
and asked to learn a list of word pairs. There might be twenty or thirty
word pairs in a list, and each pair might be presented for about five
seconds. After a delay of a minute or so, memory is tested by present-
ing the participants with the first member of the pair and asking them
to recall the second member. The results of six studies that have used
this basic procedure consistently demonstrate age-related declines on
this kind of memory task (Figure 1.2), suggesting that people in their
60s and 70s remember around 65 to 75 percent of what most 20-
year-olds remember on this kind of task.3

It is important to know that several factors qualify the relation be-
tween aging and memory. First, as mentioned earlier, the degree to
which age-related declines are evident depends on the kind of mem-
ory task. As discussed in Chapter 2, on some memory tasks older peo-
ple actually have better memory than younger people. Second, when
comparing younger and older people, the distributions of scores for
these two populations tend to overlap. That is, some older subjects
score better than many younger subjects on these memory tasks.
Third, there is great variability in how aging affects memory. Some
people show only small changes in memory as they get older, whereas
others show more pronounced effects.4
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What Produces Age-Related Memory Declines?

A conversation with an older friend a while back revealed that he had
“given up” when it came to trying to learn anything because “old peo-
ple simply can’t learn and remember things.” Underlying his thinking
is the assumption that aging leads to fundamental biological deterio-
ration and this interferes with the storage and retrieval of memories.
But it is also important to note that his negative attitude about the ef-
fects of aging, which is common in our culture, led him to abandon

6 T H A N K S  F O R  T H E  M E M O R I E S

Figure 1.2 Age-related declines as measured in 6 studies. Note: Each line (and circled
number) represents a different experiment conducted by different researchers. The
scores for each experiment are expressed as a percentage of the recall obtained by the
youngest group. Thus, for example, 70-year-old participants remembered about 65
percent or so of what the 20-year-old participants remembered. Source: Adapted from
Salthouse (1982).



active learning strategies—this alone can cause major problems in re-
membering.

Perhaps the most central question in the area of aging and mem-
ory is what produces age-related declines in memory. Among the
many individual theories, two general classes of answers can be iden-
tified and explored. One class of theories assumes that age-related
memory deficits are related to declines associated with the nervous
system. That is, that the age-related changes in memory are an in-
evitable result of biological aging. Another class focuses on social or
cultural factors that might lead older adults to engage in poor learn-
ing strategies.

Biological Explanation

The brain is made up of neurons that conduct electrical signals; these
neurons process information. The actions of these neurons regulate
our breathing; create our vivid perceptual experiences; enable us to
have emotions, memories, and thoughts; and, in short, create who we
are. We are born with perhaps as many as 100 billion neurons, a num-
ber that declines with age as neurons die. Interestingly, more neurons
are lost during fetal and neonatal development than at any other pe-
riod of life. Until recently, the belief was that large-scale and global
loss of neurons occur with normal aging. Indeed, microscopic exam-
inations of older brains often revealed accumulations of amyloid
plaques (also called neuritic or senile plaques), which are clumps of
dead neurons clustered around molecules of amyloid protein. Today,
researchers believe that these earlier pronouncements overestimated
the neuronal loss that occurs with normal aging. The earlier studies
tended to use less precise measurement techniques and often in-
cluded diseased brains (i.e., those with Alzheimer’s disease), factors
that surely affected cell counts. Indeed, today’s thinking is that amy-
loid plaques are highly prevalent in the brains of people with Alzhei-
mer’s but are not generally characteristic of people who are aging nor-
mally. In addition, it is now thought that typical age-related declines
in brain weight and volume are relatively moderate in nature. The
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best estimates are that we lose about 2 percent of our brain weight and
volume each decade of our lives.5

More pronounced changes, however, do occur in the brain as we
get older. The belief today is that aging causes structural and func-
tional changes in neurons rather than widespread neuronal loss, and
that these changes compromise the efficacy of neuronal functioning
and hence mental processing. These alterations in the brain include:
general shrinkage of neurons; losses in myelination (fatty cells that
surround many neurons), which slow the speed of neural impulses;
reduction in the number of connections among neurons, which is
thought to be important for learning and memory; decreased avail-
ability of certain neurotransmitters (these allow communication
among neurons) in brain circuits involved in learning and memory;
and reduced blood flow in the brain.6

These age-related changes in neurons do not occur uniformly
throughout the brain. Rather, some areas are affected more than oth-
ers. For example, aging seems to have little effect on the hypothala-
mus, the center that controls hunger and thirst, but it has large effects
on the prefrontal cortex. The prefrontal area is thought to be involved
in attention and in maintaining the activation of representations in
consciousness (e.g., in keeping the thought to take your medication
activated in consciousness while carrying on a conversation). This is
the area of the brain that is destroyed in a prefrontal lobotomy, a fairly
popular procedure in the 1940s and 1950s that was used to control
aggression and other unmanageable behaviors. Of course, loss of
function in the prefrontal areas can noticeably affect the performance
of the memory system.7

This rather pessimistic analysis of aging suggests that memory
declines are an inevitable result of the deterioration of the brain. Be-
fore you get too depressed, however, you should realize that many
studies have not shown a clear relationship between measures of age-
related brain pathology and intellectual functioning. In fact, research
shows that some people with rather small brains (owing to injury or
disease) are capable of remarkable intellectual feats. One of the long-
held principles of neuroscience was that mammalian brains cannot
generate new neurons. There is now some evidence, however, that the
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brain can grow new neurons, even in older adulthood. Also, some re-
searchers have found some growth of connections among neurons in
people in their early 70s. But it is not clear at this point the extent to
which these generative processes can mitigate some of the neuronal
damage that occurs with age.8

Social Cognitive Explanation

A very different explanation for age-related memory declines is that
the changes one sees are the result of expectations concerning the ef-
fects of aging. A very strong assumption in American society is that
memory suffers with age. Surveys show that older people overesti-
mate their memory problems and clearly see their memories as not as
good as they once were. Indeed, the view that older adults are forget-
ful is so widespread and accepted that it is the basis of many jokes.
Consider, for example, the following funny story:

Two friends were talking at one end of the dinner table while
their wives were talking at the other end.

The first man said to the other, “I attended a wonderful memory
clinic last week. The professor was energetic. And, we learned the lat-
est memory techniques for how to remember names, appointments,
telephone numbers, and a variety of other difficult things. It was ter-
rific!”

His friend was intrigued and responded, “That sounds great.
What was the name of the clinic?”

The first man replied, “The name? Huh.” He stammered a while
and then asked, “What is the name of that flower? It has long prickly
stems and we give bouquets of them to our wives on special occa-
sions.”

The friend answered, “A rose?”
The first man then responded, “Yeah, a rose.” He then turned to

his wife and asked, “Rose, what was the name of that memory clinic?”
This social cognitive theory of aging, then, posits that the stereo-

types of aging create expectations of poor memory in older adults
(Figure 1.3). In turn, these expectations encourage older adults not to
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actively process information (i.e., to use passive and poor encoding
strategies), a passive approach to learning that inevitably leads to poor
memory. In essence, the view here is that self-fulfilling prophecies
lead older adults to “give up” and “not put forth the effort” in a learn-
ing situation, and it is the failure to actively process information (as
opposed to a biological decline in the ability to store new informa-
tion) that causes the decline in memory.9 If you think back to your
high school and/or college days, you will remember that you studied
when you wanted to remember information for a test. That is, rather
than quickly reading an article, you reread it, highlighted it or took
notes on it, and practiced recalling it. Thus, what seems today to be a
loss of memory may actually be the failure or refusal to “study” the
relevant material.

A study by Levy and Langer provides strong support for this view.
They examined the relation between aging and memory in three dif-
ferent cultures. The authors assumed that in contrast to the negative
stereotypes about aging in the American hearing culture, there are
very different attitudes about aging among the American deaf popu-
lation and among people from Mainland China. Specifically, in these
latter two cultures, older adults are seen as wise and intelligent role
models. Levy and Langer figured that if our attitudes about aging af-
fect how we process and study information (and ultimately memory),
then different relationships between aging and memory would be re-
flected across these three cultures.10

In the course of their experiment, Levy and Langer measured at-
titudes toward aging. One method of doing this was to ask partici-

10 T H A N K S  F O R  T H E  M E M O R I E S

Negative stereotypes of aging
Expectations of poorer memory

Decreased use of active strategies
Poorer recall

Figure 1.3 Levy and Langer’s view of how negative stereotypes about aging can affect
memory.



pants to list five descriptions of older adults. As expected, they found
more positive attitudes about aging in the Chinese and deaf cultures
than in the American hearing culture. That is, when describing older
adults, Chinese and deaf participants were more likely to use positive
words (e.g., “friendly,” “kind,” “wise”) than were American hearing
participants, who tended to use more negative words (e.g., “slow,”
“forgetful,” “frail”). Interestingly, the attitudes of older hearing Amer-
icans were almost as negative as those of younger Americans. During
the course of their experiment, the authors also measured memory on
four different tests. A composite memory score representing perfor-
mance across all four memory tests is shown in Figure 1.4 (a constant
was added to each score in order to more easily interpret the means).
The interesting comparison is between the younger and older sub-
jects in each culture. Higher scores indicate better memory. The re-
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Figure 1.4 Memory scores from the Levy and Langer research—the higher the score,
the better the memory.



sults clearly show a large memory difference between younger and
older participants in the hearing culture. The difference in memory
performance between younger and older subjects was small in the
deaf culture and almost nonexistent in the Chinese culture.

These intriguing results suggest that in the United States, part of
the age-related differences in memory correlate with our attitudes
about aging—at least in the hearing population. It should be noted
that very little research has examined age differences across cultures.
One paper, comparing memory performance across younger and
older Anglophone and Chinese Canadians, does question the extent
to which cultural biases can explain age-related memory differences.
Other results, however, are consistent with the more general point
that negative attitudes and expectations about the effects of aging on
memory can affect memory performance in older adults. Rahal,
Hasher, and Colcombe, for example, presented younger and older
participants with a set of rather obscure trivia items (e.g., “It takes six
hours to boil an ostrich egg”). After they presented each item, they
told the participants whether it was true. Following the presentation
of the entire set, they presented the items once again and then asked
the participants to indicate which were true and which were false. Be-
cause this type of memory task typically demonstrates large age-
related differences, these researchers wondered whether they could
affect the results by varying the instructional emphasis. So, half the
participants were repeatedly told that the purpose of the research was
to test their memory ability (strong memory instructions) and the
other half were more subtly informed that the research was designed
to assess their ability to learn trivia items (weak memory instruc-
tions).11

By now, you might be able to guess their results. Across several
experiments using the strong memory instructions, the younger par-
ticipants showed substantially better memory than the older partici-
pants. With the weak memory instructions, no age-related differ-
ences were evident. One interpretation of these results is that strong
memory instructions are threatening to older people, who in our cul-
ture believe that aging destroys the ability to remember and hence
“shut down” or “give up” in terms of trying to use active learning
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strategies. When this threat isn’t present, however, most older indi-
viduals are perfectly capable of actively processing material—success-
fully learning it and retaining it. Because most studies of memory use
strong memory instructions, then, the results are skewed in that they
tend to overestimate age-related differences in memory.

If we take these studies together, they suggest that memory loss
that typically occurs with age is not an inevitable consequence of bio-
logical decline. Older adults with a pessimistic view of aging may be
less likely to make the effort to process information, virtually ensur-
ing poor memory.

Conclusion

Which of these views best explains the memory declines that accom-
pany aging? Is this decline an inescapable result of losses in the ner-
vous system or is it related to our attitudes about aging? At this point,
it is impossible to fully answer this question—we need much more
research on the topic. The answer isn’t a simple one, and most likely
both factors contribute to age-related memory declines. The evidence
strongly indicates that biological changes in the brain accompany the
aging process. But you can take steps to reduce or slow down these
changes. Chapters 9 through 12 of this book provide you with infor-
mation about these steps: as you will see, there is good evidence that
mental activity and physical exercise can help. The second factor, neg-
ative attitudes about aging and memory, not only lowers expectations
among the younger population but also undermines performance
among the older population. What’s more, research results make it
abundantly clear that good learning strategies can improve mem-
ory—at any age! So, even if some decline in memory is caused by the
aging of your biological system, be assured that you can take steps to
improve your memory. Chapters 3 through 8 present strategies, tech-
niques, and mental processes that will help you.
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C H A P T E R  T W O

Overview of Memory Systems
and Processes
T H E  E F F E C T S  O F  A G I N G

A
s a psychologist who studies memory, I am often struck by
the variety of reactions my research elicits in people of dif-
ferent ages. When I am introduced at parties or gatherings
as a memory psychologist, younger people typically re-

spond with mild interest. In contrast, middle-aged and older people
respond with keen interest. The same reaction occurs when I lecture
to different age groups: younger people show some academic interest
in the topic, whereas people over age 30 tend to show a much deeper
and more personal interest.

Today’s media are saturated with articles and news clips about
how our ability to learn and remember declines with age. We are also
bombarded with advertisements and infomercials touting the virtues
of various kinds of memory cures. One result is that there is now a
pervasive stereotype in our culture, among people of all ages, of older
adults as forgetful. As we hear the jokes about aging and as we begin
to notice our own occasional memory lapses, perhaps with increasing
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frequency, many of us start to develop the gnawing fear that we are
starting to lose our memory.

With all that we hear today, it is very important to examine the
facts about how aging affects memory. Based on a torrent of research
on this topic over the past twenty years, this chapter presents an up-
to-date and realistic view of how aging affects memory. It focuses on
the aging process in healthy people, not in those who have suffered
strokes or other kinds of diseases that affect memory (see Chapter 13,
on Alzheimer’s disease). An introduction to the basic theoretical un-
derpinnings of memory, this chapter serves as a foundation for appre-
ciating the complexities of aging and memory. However, if you are in
a hurry to learn about strategies and lifestyle adjustments for improv-
ing memory, feel free to go directly to the later chapters.

Knowledge is power. You will find it reassuring to know that cer-
tain kinds of memory loss are normal with age. You will also be reas-
sured to learn that only some kinds of memory capacities and
processes are markedly affected by age. By understanding how your
memory works and what abilities are most affected by age, you can
develop strategies and alter your lifestyle and environment to mini-
mize or avoid memory loss.

Understanding the basic processes of memory will also help those
of you who do not have concerns about memory loss at this point.
College-aged students, for example, quickly realize that they can im-
prove their memory after understanding some basic principles and
processes of memory. Because memory challenges are present for
everyone, this understanding can help people of all ages improve
memory.

An Analysis of Memory

Before the 1960s, when psychologists thought about memory they
tended to think about a single memory store. Today, they think in
terms of information being processed by different kinds of memory
stores or systems. This chapter presents a current view of memory
(Figure 2.1), giving you a basic understanding of these memory stores
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as well as highlighting important processes such as attention, re-
hearsal, and retrieval.1 Also, current research results are provided to
indicate how aging affects the processing of information through this
system and the consequences of these effects for memory.

Sensory Information Stores

As Figure 2.1 shows, information first enters our system via one of the
sensory information stores. There is a sensory information store for
every sensory system that we have. That is, there is a visual sensory in-
formation store (also known as iconic memory), an auditory sensory
information store (echoic memory), one for taste, one for touch, and
so on. These stores have a very large capacity, holding everything that
strikes our receptors with sufficient intensity. Imagine yourself at a
cocktail party. All the people you can see in your peripheral vision
would be stored in your visual sensory information store, and all the
conversations (that are loud enough to activate your auditory recep-
tors) would be stored in your auditory sensory information store.
These memory stores are preattentive stores, which means that infor-
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Figure 2.1 Overview of important memory stores and processes.



mation is registered in these memory stores whether or not you are
paying attention. Thus, whether or not you are really paying atten-
tion to this page, the words here are entering your visual sensory in-
formation store.

Teachers console themselves on their worst days by telling them-
selves that at least their lectures went as far as the sensory information
store of their students. Even if students are daydreaming about their
last meal or their weekend plans, the sight of teachers with their
mouths moving enters into students’ visual sensory information
store, and the sounds of the words enter their auditory sensory infor-
mation store. The only way students can keep teachers out of their
sensory information store is by closing their eyes and putting their
hands over their ears. Thankfully, most students are too polite to do
this. The good news about sensory information stores is that they
have a large capacity, but the bad news is that they have a fairly rapid
decay rate. Information is held only briefly and is lost within about a
half second to seconds.

Because we are rarely conscious of our sensory information
stores, it is difficult to appreciate them without some further thought.
To sensitize you to your visual sensory information store (called
iconic memory because it holds icons or images), take a pencil and
hold it between your forefinger and thumb and flip it up and down
rapidly. You should see at least two blurred images of the pencil, giv-
ing it the illusion of a bendable rubber object. This demonstrates how
your mind is able to take an image of one pencil and hold it in mem-
ory for a short amount of time while processing another image of the
pencil. In order to have this visual experience, one image must last for
a short time—evidence of brief visual memory. We are made aware of
our auditory sensory information store (called echoic memory be-
cause it holds echoes) when someone says something to us when we
are not paying attention. In these situations, most of us have had the
experience of responding with a “What?” But before the person can
repeat the message, we are able to retrieve the earlier statement and re-
spond. In these situations, we are retrieving information from our
auditory sensory information store.

Psychologists have developed sophisticated techniques for mea-
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suring the capacity and duration of sensory information stores, meth-
ods that are outside the scope of this book. What can be noted here,
however, is that experiments using these methods have shown no or
only small changes in the sensory information stores as a result of ag-
ing.2

Selective Attention

Another memory store in the system is working memory. Working
memory is described in greater detail in the next section, but for now
you can think of it as the memory store that includes the conscious
portion of your mind and the part of your mind that actively
processes information. One of the striking features of working mem-
ory is that it has a very small storage capacity. It holds between five
and nine items; the average person can hold about seven items. Before
you go on, you should try Demonstration 2.1, which illustrates the
digit span task. The demonstration not only gives you an idea of the
storage capacity of your working memory but also helps sensitize you
to the nature of working memory.

Because sensory information stores have a large capacity and the
storage capacity of working memory is small, we must select a portion
of the information from the sensory information stores for further
processing. In other words, it is impossible to process all the informa-
tion that gets registered in these sensory information stores. That
which is selected goes to working memory, and the nonselected infor-
mation is lost from memory. Our ability to selectively attend to some
sources of information and to ignore others is really quite remarkable.
If you think of this in the context of a party, you will realize that you
have an amazing ability to tune into one conversation and to tune the
others out. As long as that one conversation is interesting, you will
continue to focus in on it and to “hear” it. If the conversation gets
boring, however, or you hear your name mentioned in another part of
the room, you are able to tune into another discussion and to ignore
the conversation in front of you. The information you select will be
further processed in working memory, whereas the information you
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Demonstration 2.1

Starting with the first set of numbers and then working your
way down, read each set of numbers and then look away and
try to repeat them out loud. Try to recall them in order, and
keep going until you can no longer recall a set of items. The
last set of numbers that you can correctly recall in order is a
measure of the storage capacity of your working memory. In
the laboratory, many different trials would be used to estimate
an individual’s working memory storage capacity.

Digit Span Capacity Number Set
4 9264
5 43721
6 580426
7 2734981
8 83061425
9 395286740
10 6047326380

do not select receives only minimal processing and you will retain
very little of it.

There is reliable evidence that older adults are not as good as
younger adults at selectively attending to information. That is, they
have a bit more difficulty in choosing an external signal and ignoring
irrelevant information. For example, if older adults were asked to sort
cards according to the number of the card, they would do this more
slowly than would younger subjects. If you added irrelevant informa-
tion to the cards (such as colors, symbols, etc.), this task would be-
come proportionately more difficult for older adults. What the re-
search suggests is that age attenuates our ability to focus our mental
energy on one source of information while ignoring others, and that
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this is particularly true in complex situations—that is, ones in which
a lot of irrelevant information is competing for our attention (e.g.,
having a conversation with other discussions going on in the back-
ground or reading a book while the television is on). One obvious so-
lution to this problem is to remove potential distractions.3

Selective attention applies to distraction that comes from both
external and internal events. For example, while reading a book, our
minds often wander. Instead of thinking about the book, we are
thinking about our last trip to the museum, how we might have been
able to pay a little less for the car we just bought, or how we are look-
ing forward to a social engagement. An important theory suggests
that aging affects our sensitivity to internal as well as external distrac-
tion. According to this theory, aging disrupts an inhibitory mecha-
nism that normally serves to block thoughts unrelated to the task at
hand from occupying our attention or working memory. For exam-
ple, while reading a book, you might find yourself thinking about the
leaves on your lawn and how badly you need to rake it. Naturally, at-
tention to your thoughts about raking the lawn will detract from your
processing of the book and hence reduce your memory of the book.
According to the theory, our inhibitory mechanism that normally
serves to dampen or inhibit these off-task thoughts (e.g., raking the
leaves) becomes less efficient with age. The consequence is that older
adults have increased “off-task thoughts,”—their minds wander.
This problem is thought to account for a wide variety of memory dif-
ficulties; the inability to concentrate interferes greatly with memory.
This problem and some strategies for coping with it are covered in
more detail in Chapter 4.4

Although a great deal of evidence indicates that older adults have
difficulty ignoring irrelevant external information, some research
suggests that they do not experience this problem in all situations.
With the surge of research in recent years, there are inevitably contra-
dictory views. Further research will yield a more refined understand-
ing of this problem. Currently, however, most of the research sup-
ports the view that aging compromises our ability to filter out
irrelevant distraction.5
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Working Memory

As mentioned earlier, working memory includes the conscious as-
pects of your mind. This is where you rehearse and “work” on infor-
mation in an effort to transfer that information into long-term mem-
ory. The idea is that by using active, deep, and elaborate processing
strategies, you are more likely to be able to store information in long-
term memory. Thinking deeply about the meaning of information,
organizing information, and imaging information require a great deal
of effort, but these efforts yield great benefits in making memories
more durable. Chapter 6 talks much more extensively about how to
use good processing strategies.

When testing your working memory capacity earlier, using Dem-
onstration 2.1, you probably discovered that you could store between
five and nine items. The average person is able to hold about seven
items in working memory—it is no coincidence that telephone num-
bers consist of seven numbers. Information that enters working mem-
ory and that is not rehearsed will be retained there for under fifteen
seconds. This is a very basic limitation of working memory that we
have all experienced. Not long ago, I was in the kitchen looking up a
number in the telephone directory. After finding it, I started to walk
toward the telephone. At that point, my youngest daughter asked me
a question about her homework. After answering it for her (at least to
my satisfaction), I picked up the phone receiver and started to dial the
number. I realized that I had forgotten it and had to look it up again.
Another example is when we are introduced to someone but do not
rehearse the person’s name as we begin a conversation. Very shortly
thereafter we realize that we can no longer remember the person’s
name, even though it has been a matter of seconds since we were in-
troduced (see Chapter 7).

We can, however, maintain information in working memory for
long periods of time by repeating or refreshing the information (by
continually thinking about it). Of course, we are not able to continue
rehearsing indefinitely, which leads to one very common problem
with using memory. When information is maintained in working
memory, we assume that we are retaining it. This is a natural assump-
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tion, because the information seems so clear and available at the time.
But unless we keep refreshing (rehearsing) that information in work-
ing memory, it is likely to vanish. Memory plays a rather nasty trick
on us. Rote rehearsal maintains information in working memory but
is not effective for embedding information in long-term memory.
This is a centrally important point and one for which there is much
misunderstanding.

Aging and the Storage Capacity of Working Memory

Working memory is the active area of memory involved in holding
current thoughts, evaluating them, and deciding on courses of action.
In developing an accurate picture of the functioning of working
memory and possible age differences in working memory, it is impor-
tant to make a distinction between its storage capacity and its overall
capacity. The storage capacity in working memory is measured by
techniques such as the digit span task presented in Demonstration
2.1. Most research shows no or only small age differences in storage
capacity, and also in the rate at which information is forgotten. Thus,
it seems that younger and older people can hold about the same
amount of information in working memory, and that information is
forgotten at about the same rate.

Aging and the Overall Capacity of Working Memory

The overall capacity of working memory refers to how well or how
quickly information can be manipulated within working memory
while maintaining information in memory. We draw on this capacity
quite often. For example, think of a complex reasoning task that re-
quires you to hold several items of information while processing other
sources of information and then requires combining both sources of
information in order to come up with a conclusion (like solving a
complex multiplication problem in your head). Think about what
you have to do in planning or organizing your activities on any given
day. These kinds of problems require you to maintain items in mem-
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ory while evaluating them in the service of structuring a solution. In
other words, they require you keep track of ideas and to juggle them
rapidly. Our capacity to do this, as it turns out, is significantly af-
fected by age.

One way to measure your overall capacity of working memory is
by using Salthouse and Babcock’s computation span task, shown be-
low, which requires you to solve math problems while simultaneously
remembering the last digit in each problem.

For this task, you need to perform arithmetic operations
while holding the second number of each problem in mem-
ory. So, for the following example problem, read the equa-
tion out loud, note the second number, say the answer, and
then move on to the next problem. When you are finished,
try to recall the second number from each problem.

Example:
4 � 2 � ?
5 � 3 � ?
9 � 6 � ?
Recall the second number of each problem
2, 3, 6

Now try the problems in Demonstration 2.2.
In one study, fifty people from each of seven age groups were

tested on four measures of working memory capacity (one of which
was the computation span task in Demonstration 2.2). Figure 2.2
shows the results of this study. As you can see, working memory ca-
pacity is at its peak in our twenties and declines afterward.6

Working memory, when measured in this way, turns out to be a
very important concept for psychologists. Performance on this type
of measure correlates significantly with reading comprehension,
learning how to spell, following directions, vocabulary learning, the
quality of note taking, writing, reasoning, and complex learning (e.g.,
how much someone can learn from a typical course of study).7 All
these tasks seem to rely on working memory capacity.
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Many people believe that working memory capacity is highly de-
pendent on the speed of one’s mental operations. In fact, there is in-
creasing evidence that cognitive slowing occurs, which is the slowing
of the speed of mental operations with age. The idea is that our men-
tal processing operations (such as adding two numbers, comparing
one thing to another, making a decision) slow down as we get older
and that this cognitive slowing naturally creates difficulties on tasks
that measure overall working memory capacity. Try Demonstration
2.3. This pattern comparison test, developed by Salthouse and his
colleagues, is thought to measure the basic speed of your mental op-
erations. As can be seen in Figure 2.3, mental or processing speed (as
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Demonstration 2.2

As you go through the problems, use a piece of paper or card to
block out each problem (line) after you have read it.
Problem 1

2 � 7 �
8 � 1 �

Recall the second numbers.

Problem 2
3 � 4 �
6 � 3 �
1 � 8 �

Recall the second numbers.

Problem 3
6 + 2 �
4 + 5 �
7 � 4 �
2 �1 �

Recall the second numbers.
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Figure 2.2 Working memory capacity measured across the life span.

Figure 2.3 Processing speed measured across the life span.



Demonstration 2.3

In this test you will be asked to determine whether two pat-
terns of lines are the same or different. If the two patterns are
the same, write an S on the line between them. If they are dif-
ferent, write a D on the line. Try the following examples.

Now get someone to time you and see how many you can do
in 10 seconds. This exercise should give you a good idea of
how processing speed is measured. Do the left column and
then the right.



measured by several tests including the pattern comparison test)
slows down across the life span. Salthouse and his colleagues have
shown that when people are tested for overall working memory ca-
pacity (Demonstration 2.2) and for processing speed (Demonstra-
tion 2.3), there is a strong correlation between these two measures.
This result supports the idea that changes in processing speed may
underlie the declines we tend to find in working memory capacity.8

Throughout this book the implications of cognitive slowing are
discussed. For now, you should realize that good, active processing of
information (done with working memory) is critical for good mem-
ory. As you get older, this processing takes more time, and it is more
difficult to juggle a lot of information. Thus, as you age, you should
give yourself more time for learning and take more notes when neces-
sary.

Long-Term Memory

Information that is processed well will be transferred to long-term
memory, where it may last a lifetime. As far as we know, long-term
memory has unlimited capacity, and our heads do not “fill up.” In
fact, contrary to our experiences in school when we sometimes felt
that our heads were full, the current view of memory is that the more
you learn, the more you can learn. You can appreciate this by thinking
about the difficulty of learning something that is completely new
compared with the relative ease of learning something related to what
you already know. When you have a good store of general back-
ground knowledge in an area, learning is relatively easy, which sug-
gests that the more knowledge you have, the better you learn. Mem-
ory researchers make a distinction between two kinds of long-term
memory: episodic memory and semantic memory.

Episodic Memory

Episodic memory is memory for personally experienced events, such
as what you had for breakfast this morning or the contents of last
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night’s evening news or the gossip you heard yesterday. It is measured
in the laboratory by having participants memorize something such as
a list of words or a paragraph or a series of pictures. Figure 2.4 shows
examples of episodic memory tasks. Note that the participants in this
task do not learn anything new; they are already familiar with the
words and the meaning of these words. Instead, this experiment re-
quires them to learn an episode—to learn that these words are pre-
sented for study in this particular experiment. Once the words have
been studied, memory can be tested in a variety of ways, two of
which—recall and recognition—are shown in the figure. Notice that
on the recall task, participants are given very few cues for retrieval ex-
cept the general cue to begin attempting recall. With the recognition
test, on the other hand, participants are given great cues for retrieval
(the items themselves) and are asked simply to circle the old items
from a list of items containing both old and new items. It turns out
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Phase 1: Learn a list of words
dog, table, shoe, . . .

Phase 2: Test memory
Free Recall—“Recall”
Recognition—“Circle the old items”

cat
table
dog
chair
milk
dress
show
. . . 
. . . 
etc.

Figure 2.4 Recall versus recognition.



age-related differences in performance depend critically on the spe-
cific memory test given. As Figure 2.5 shows, no or minimal age dif-
ferences are observed on recognition tests, whereas fairly large age dif-
ferences can be found on recall tests. The explanation that most
people have for these kinds of results is that aging disrupts the ability
to retrieve information from memory on one’s own. Thus, as we get
older, we need more and more help in finding information that is
stored in memory. Chapter 5 provides guidelines for how to do this.
The good news is that given the right kind of cues, older participants
tend to perform as well as younger ones on these kinds of memory
tests.9
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Figure 2.5 Memory performance for different age groups on recall and recognition
tests.



Semantic Memory

Long-term memory also contains what is called semantic memory, or
knowledge of the world. This includes our memory of the capital
cities of the United States, our vocabulary, our understanding of
world geography, our knowledge of facts, and so forth. Logically,
then, semantic memory can be measured by testing knowledge. A
common measure of semantic memory involves asking participants
to determine which of several words is the synonym of a particular
word. On these vocabulary tasks, older adults do reliably better than
do younger adults. So, on a very positive note, there is good evidence
that our knowledge of the world continues to increase as we age. Per-
haps this is why we often associate wisdom with older age.

Forgetting

It would seem desirable to be able to remember all the events that we
have ever experienced. All of us have experienced the frustration of
not being able to remember something that we have read for a test,
not being able to remember someone’s name as we are making intro-
ductions, or not being able to remember the words to a song that we
once knew. Although these lapses are annoying, it is probably the case
that forgetting is adaptive. Imagine, for example, what life would be
like if we did not forget. We would remember every meal that we have
ever had, every conversation, every detail of every trip we have ever
taken, all the television commercials we have ever watched. If that
doesn’t boggle the imagination, think of what the mind of a short-
order cook, a waiter, or a telephone operator would be like! Although
the capacity of long-term memory is thought to be unlimited, at
some level it must, of necessity, be finite. Surely, remembering all the
events of our lives (large and small) would tax our capacity. Even if we
could store everything in memory, we probably would have difficulty
accessing and prioritizing that information. For example, when we
tried to retrieve our phone number, perhaps all our past phone num-
bers would come to mind. Even worse, when retrieving the name of
our current lover, all our past lovers would come to mind. So a mem-
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ory system that forgets is an adaptive mechanism—for the most part,
it stores the more important events in our lives and allows the cur-
rently important information in our lives (our current phone number
and lover) to be most accessible. Despite the initial appeal of being
able to remember absolutely everything all the time, then, there
would be costs. (Chapter 3 provides a fuller exploration of the nature
of forgetting.)

Today, psychologists believe that forgetfulness is in large part the
result of retrieval failure. That is, our inability to remember certain
things is probably not due to the fact that information is no longer
available in our long-term memory; rather, it is likely due to problems
we have in accessing information that continues to reside in our
long-term memory. For example, you might forget having attended a
party, then remembered after someone else, say, a spouse or a friend,
reminded you about the outfit you wore or the people who were
there. By providing you with retrieval cues, your spouse or friend
helped you to access this memory. Have you ever walked into the
kitchen and forgotten your reason for going in there? Often, you can
recover your memory by walking back to where you were before you
walked into the kitchen. These examples illustrate the important
point that retrieval cues are very helpful in recovering memories. This
is central in overcoming age-related memory losses because older
adults are thought to have particular difficulty retrieving information
on their own.10

Conclusions

This chapter is an overview of how people process information and
how aging affects the processing of information. Notice that the news
is not all bad. As can be seen in Table 2.1, age differences are fairly
large on some kinds of tasks but small or minimal on others, and of-
ten actual improvements with age occur in knowledge or semantic
memory. In addition, even on the tasks in which normal aging tends
to have negative effects, those effects are not dramatically large. Even
on tests of episodic memory, which tend to show large age differ-
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ences, older adults in their 60s and 70s typically remember about 70
percent of what 20-year-olds can remember. Also, as mentioned ear-
lier, research clearly shows that older adults can benefit and improve
their memory from the use of good, active processing strategies.

Finally, keep in mind that while it is clear that aging does affect
memory, normal aging tends not to have catastrophic effects. We may
become increasingly irritated by not being able to remember the
specifics of the magazine article we read a week ago or whether or not
we turned off the oven (and thus we might have to check it more of-
ten than we would like), but we tend not to forget the really impor-
tant things in our lives, such as who our families are, our love for our
families, and who we are.
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Table 2.1 Summary of Age Differences

Memory Store or Process Age Effects

Sensory store Small (if any)
Selective attention Some age differences
Working memory

Storage capacity Small (if any)
Overall capacity Fairly large

Long-term memory
Episodic memory Fairly large
Semantic memory Older adults score better

Retrieval from long-term memory Fairly large with no retrieval cues
Small with retrieval cues



C H A P T E R  T H R E E

Forgetting and Distorting Are
Normal—At All Ages!

O
ne of my friends, a professor, recently visited his under-
graduate college for his twenty-fifth reunion. His alma
mater is a relatively small liberal arts college in the Mid-
west. It is the kind of school that has small classes and

where professors get to know their students and especially their ma-
jors. Professors at this college are very likely to talk about and take
pride in their students who go on to graduate school and later become
professors. At the reunion, my friend attended a department recep-
tion where he had the opportunity to talk with three faculty members
who were teaching when he was a student. One professor had been
his teacher for two courses, and this professor remembered him
fondly and in fact recalled a good bit of information about him. In-
terestingly, the second professor, whom he had had for two classes,
did not remember him at all. Perhaps even more interesting, the other
professor, with whom he had taken no classes, remembered my friend
but in addition “misremembered” that he had taken a course with
him. This was not a vague or faint recollection that my friend had
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been in his class; this professor thought he remembered where my
friend sat in the classroom, that he asked good questions, and that he
was a good writer! Thus, one professor remembered him and did so
accurately, one professor forgot him entirely, and the other appropri-
ated one of the department’s success stories as his own.

The collective memories of these three professors realistically
capture the possible fates of our memories for events over time. Very
often we correctly remember events as they occurred, but we often
forget events or may distort them. True, the professors in this story
happened to be a bit older and we are judging their memories for
events that occurred twenty-five years earlier; however, these kinds of
errors occur in younger people and with much shorter retention in-
tervals as well—and in general they are symptomatic of how our
memory system works.

Challenging the Videotape Recorder View of Memory

The goal of this chapter is to help you realize that memories are rarely,
if ever, perfect and thus to give you an idea of what you can or should
expect from your memory system. Because we forget so often, we
tend to be harsh critics of our memory and to believe that we forget
more often than others do. Perhaps we have these thoughts because
we have an unrealistic expectation of memory. Many of us have the
videotape recorder view of memory, believing that all events we experi-
ence are indelibly etched in memory exactly as they occurred. Several
surveys have shown that the large majority of people, even highly ed-
ucated people, believe that our detailed experiences are faithfully
recorded in memory, that they are maintained there over time with-
out distortion, and that when something is difficult to remember,
only special retrieval techniques like hypnosis can be used to recover
them.1 For example, you might believe that your mind holds a record
of the objects you passed on the drive you took through town this
morning, even though you may feel you have very little recollection
of it. Further, you might believe that with hypnosis you could “replay
the tape” and even focus in with telescopic clarity on details like the li-
cense plate number of the car in front of you.
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Current research makes it clear that this view is no longer tenable.
The phenomenon of photographic memory, if it occurs at all, is ex-
tremely rare. In the few cases of adults who seem to have it, it takes a
great deal of attention to form an image and the stored images are
ephemeral. Research also argues against the view that we store photo-
graphically detailed images and can focus in on them with extraordi-
nary retrieval techniques like hypnosis. Hypnosis tends to lower the
inhibitions that prevent people from reporting events, so that under
hypnosis they recall more events, including events that did not occur.
So, if you subtract the false memories from the accurate ones, hypno-
tized people do no better and quite often worse than nonhypnotized
people on recall tasks. Thus, instead of aiding memory, hypnosis sim-
ply makes people more willing to guess about what they might have
experienced.2

Memories are not literal representations of events as they oc-
curred. Our mind retains information in a fairly literal state for at
most two seconds. We don’t encode an event or store it for conscious
access nearly as effectively as researchers once thought. Moreover,
what is stored is subject to omissions, distortions, and additions. Just
because an event is remembered, this does not mean that it is remem-
bered accurately. Memories are dynamic entities that are susceptible
not only to forgetting over time but also to bias and interference from
information that occurs both before and after the event. In the words
of two leading researchers in the area, “The metaphor of memory as
the theater of the past implies that memory is not so much a vehicle
for accessing static snapshots of the past as it truly ‘was,’ so much as it
is a dynamic medium of experience imbued with drama and feeling
and invigorated by the inherently human capacity for narrative cre-
ation. As a dynamic medium of experiencing the past, memory may
be imperfect, reconstructive, and shaped by present expectancies,
needs, and beliefs.”3

The literature also clearly shows that these problems are some-
what more pronounced in older individuals. There is evidence that
older adults have more difficulty retaining memories in general, en-
coding and remembering specific details (as opposed to the gist of an
event), binding the event with the appropriate context (remembering
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where and when the event occurred), and remembering the source of
an event (remembering who said what). Also, as we age we become
more susceptible to the interfering influences of information from
other sources. Whereas older adults do appear to be more susceptible
to these kinds of errors, it is important to realize that it is difficult for
people of all ages to accurately remember the details of events. Thus,
after long delays between the occurrence of an event and recall, the
memories of people in general should be regarded with caution.

So, what does this mean in terms of the likelihood that we will be
able to remember the details of this weekend’s dinner at our favorite
restaurant two weeks from now? It means that we may end up forget-
ting or misremembering some of the conversation or forgetting or
misremembering the entrée that we ordered. The constructive lesson
to learn, then, about how memory works is that memory is not highly
accurate after long delays. Thus, if it is important to remember the de-
tails of an event, you should take notes on that event as soon as you
can. By being aware of the fragility of memory, you will have a better
idea of what you can and cannot expect from it.

Information Is Forgotten Over Time

A fundamental feature of memory is that forgetting occurs over delay
intervals. Although this point is obvious, it is worth illustrating with
a typical example used to study memory. Assume that a group of par-
ticipants is brought in to study a list of word pairs (e.g., dog—table,
grass—wall). There might be twenty or thirty word pairs in a list, and
each pair might be presented for about five seconds. After delays of
various intervals, memory is tested by presenting participants with
the first member of the pair and asking them to recall the second
member. If memory is tested immediately after each individual pair is
presented, then memory is virtually perfect. However, as the delay in-
creases (from no delay to one minute to one hour to one day to one
week), participants recall less and less information. The rate of forget-
ting depends on many variables but is thought to be steepest during
the first twenty-four hours.

If people of different ages were brought into the laboratory and

36 F O R G E T T I N G  A N D  D I S T O RT I N G  A R E  N O R M A L



compared on the above task, age-related declines in memory would
emerge. Both younger and older adults (65 years of age and older)
would perform at 100 percent if they were tested immediately after
presentation of each individual pair. On memory tests administered a
minute or so after the entire list was presented, however, older adults
would remember less than younger adults. Under these general con-
ditions, 70-year-old adults are likely to remember about two-thirds of
what 20-year-old adults remember (see Figure 1.2, in Chapter 1).4

Please note that when younger and older adults are compared in
this book, averages are used. So, when groups of older and younger
adults are tested, the average of the younger group is likely to be
higher than the average of the older group. But it is important to re-
member that there will be overlap between the two distributions such
that some of the older adults will remember more than some in the
younger group.

We Do Not Encode All the Details of Events

An interesting and somewhat surprising feature of memory is that we
typically do not encode (i.e., embed in memory) all the features of
events. For example, even though we have seen a penny thousands of
times, the average person has difficulty remembering the figures and
words on a penny and their proper locations. You can check this for
yourself by trying to select the correct penny in Demonstration 3.1.5

If you are like most people, this will not be easy. (The answer is pro-
vided near the end of this section.)

The fact that identifying the correct penny is difficult for most of
us suggests that our visual system does not faithfully create a detailed
videotape representation of the world; rather, it seems that we encode
features that are in some sense relevant to us at the time. Processing
that a penny is copper, that it has a certain shape and size, and that it
has a portrait of Lincoln on one side (or a picture of the Lincoln
Memorial on the other side) is usually sufficient to identify a penny
when counting change. In fact, in most cases it is unlikely that we
would encode the images on the penny, and it would probably be
fairly easy to slip someone a counterfeit penny as long as it had the
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correct color, size, and shape. Rather than interpreting this as a short-
coming of your processing system, you should see it as an adaptive
way to deal with the multitude and complexity of information you
are constantly exposed to.

Consistent with this phenomenon, Simons and Levin have
found that people tend to have surprisingly little memory for the de-
tails of an event immediately after it occurs.6 As shown in the panels
of Figure 3.1, they had an experimenter approach an unsuspecting
person on a college campus and ask him/her directions to another
part of the campus. While they were talking, two confederates of the
experimenter rudely interrupted the conversation by walking be-
tween the experimenter and the participant while carrying a large
door. The interesting manipulation was that while they did this, the
experimenter switched places with one of the people carrying the
door. After the interruption, the new person took the place of the pre-
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vious experimenter and continued to ask about directions. Despite
the fact that the original experimenter and the replacement experi-
menter did not look much alike (see panel d in Figure 3.1), fewer
than half of the participants noticed the switch. On the basis of these
results and others, Simons and Levin argue that unless there is a spe-
cific reason for precise encoding, people typically encode the general
features of events. This is not to say that we do not ever encode the
specific features of a person’s face. If you were in an amorous mood
and you were struck by the beauty of someone who happened to ask
you directions, it is likely that you would encode and remember the
person’s facial features.

This tendency to encode the general features or gist of events is
even more pronounced in older adults. Studies show that older adults
are especially likely to falsely remember information that was not pre-
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Figure 3.1 Scenes showing the participant giving directions to the original
experimenter (panel a); the two confederates rudely interrupting (panel b); and the
participant giving directions to the replacement experimenter (panel c); panel d shows
the two experimenters who switched places.
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sented but that was consistent with a theme of an event. In addition,
even when an event is presented several times, older adults are more
likely to recall the implied (but not presented) item. With each new
exposure younger adults reduce their false recall whereas older adults
do not. This difficulty in noticing the details of an event and using
them to update one’s recall suggests an overreliance on encoding the
gist (at the expense of the details) of an event. Perhaps this is a natural
consequence of the slowing of cognitive processes that occurs with
aging; given that encoding the details of a situation takes time as we
get older, we may rely increasingly on shortcuts in appraising a situa-
tion.7 (The correct penny is the first one.)

At this point in your reading, take a break and perform Dem-
onstration 3.2 (adapted from research conducted by Roediger and
McDermott).8 It will not make a great deal of sense at this point; its
purpose is explained at the end of the chapter.

Memories Are Constructions

A fundamental characteristic of memory that should be fairly obvious
by now is that what is stored in memory is a representation of the
event that occurred. It is not a literal copy, and the representation is
affected by our knowledge of the world, our biases, and any infer-
ences that we might make when we experience an event. Thus, quite
often distortions in memory occur that reflect information supplied
by the learner and not information from the event itself. These are
called constructive processes, reflecting the idea that we construct a
representation rather than copy information directly into memory.

In constructing representations we often rely on schemas. These
are organized concepts that we have about the world. Thus, you prob-
ably have a schema for dogs (e.g., you know that most dogs have four
legs, bark, walk, wag their tails, like to fetch sticks, and become en-
dearing to their owners), and you use this knowledge to process or in-
terpret events related to dogs. If you were reading a story about a dog
owner taking her dog to a field with a stick in her hand, you would
probably generate some expectations about what they were going to
do in the park (e.g., that they were going to play a game in which she
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Demonstration 3.2

Please go through the following phases exactly as instructed.

Phase 1. Read each of the following words to yourself. Think
about each word for about 2 seconds and then go on to the
next one. (Actually, this works better if you can get someone to
read them to you at the rate of one word every 2 seconds—so try
that if you can.) After reading the words, cover them up with a
piece of paper, and keep them covered until you get to the last
phase.

Slumber, tired, rest, night, dark, comfort, sound,
eat, bed snore, dream, awake, drowsy

Phase 2. Do not look back at the words above, and solve the
following arithmatic problems as quickly as possible.You can
use a scrap piece of paper or write in the margins.

48 � 37 � _______ 98 � 37 � ________
36 � 24 � ________ 29 � 3 � ________
11 � 12 � ________ 55 � 28 � ________

Phase 3. Now, try to recall as many words as you can from the
list of words.
——————— ————————
——————— ————————
——————— ————————
——————— ————————
——————— ————————
——————— ————————
——————— ————————
——————— ————————

Phase 4. Now, go back circle the words you are positive that
you read.

Phase 5. Compare your recall with the words in Phase 1 to see
how many you recalled and whether you recalled any words
that were not presented. Please return to reading the chapter.
This demonstration is explained later in this chapter.



throws the stick and the dog retrieves it). These expectations could in-
fluence your processing and memory of the story.

As a consequence of living in this world, we have developed
schemas for a variety of concepts and situations. For example, we
have a restaurant schema that consists of events that typically occur
when we go to a restaurant (initial greeting, seating, reading the menu
and discussing the choices, ordering, eating, paying the bill, and leav-
ing). You are also likely to have a fast-food restaurant schema that
consists of a very different set of elements. Some people have devel-
oped a romance novel schema (boy meets girl, the couple goes through
a blissful period, conflict arises, they stop talking, they work through
the conflict, they live happily ever after). Schemas are very useful to
us. They enable us to quickly process, organize, and anticipate situa-
tions that are familiar to us. But schemas can have a cost. Sometimes
we overschematize, failing to differentiate between what we have in-
ferred from our schema and what actually happened. The following
two examples illustrate this point.

Baggett presented participants with several photographs to view.9

Figure 3.2 shows simple line drawings of these photographs, which
include: (1) a long-haired person walking to the barbershop, (2) a
long-haired person entering the barbershop, (3) a long-haired person
sitting in the barber’s chair, and (4) a short-haired person walking out
of the barbershop. Baggett never presented a picture of the barber
cutting the person’s hair, yet this is something that nearly all the
participants thought about during the presentation of the pictures.
Baggett was interested in whether participants would erroneously re-
member a picture of the barber cutting the hair of this person. The
participants who were tested immediately were very adept at indicat-
ing that they had not seen that specific image. The majority of the
other participants, who were tested after a one-week delay, falsely
thought they had seen a picture of the barber cutting the person’s hair.
Baggett’s interpretation is that immediately after an event, people are
very good at distinguishing between what actually occurred and in-
ferences they made while processing the event. After a delay, however,
inferences become part of the memory representation, and it is very
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Figure 3.2 Pictures used by Baggett to test whether people can distinguish between
what they see and what they infer. Source: Adapted from Schmolck, Buffalo, and Squire
(2000).



difficult to distinguish what was thought about from what was actu-
ally seen.

This type of recall error is not always caused by long delays. In
one study, for example, Brewer and Treyens asked people to wait in a
room that had been decorated to look like a graduate student’s of-
fice.10 The room contained a typewriter (this research was published
in 1981), a table with a coffeepot, a desk along with desk items, and
other things. Some items not typically found in an academic office
were there (e.g., a skull) and some that are typically found were not
there (e.g., books). Participants were left in the room for about thirty-
five seconds and asked to wait while the experimenter performed an
errand. Participants were then immediately taken to another room
and asked to recall everything they could about the room. The results
were interesting: participants often recalled objects that were in the
room, but nearly one-third incorrectly recalled seeing books there.
So, even after being in the room only a minute earlier, many partici-
pants confused what they expected to see in that situation with what
they actually saw. Results like these suggest that our memories are
constructions based not only on what occurs, but also on our concep-
tual understanding of what typically occurs in certain settings.

Because older adults remember less in general and remember
fewer details in particular, it is thought that they are more likely to
rely on their knowledge, biases, and perhaps even wishes in remem-
bering. This may also occur because of acuity problems that tend to
occur with age. As we get older, for example, it becomes more diffi-
cult to hear, and we may therefore rely more on our preexisting
knowledge to fill in the gaps.11 In general, then, it is likely that older
adults are more susceptible to overreliance on schemas.

Binding the Context with the Event:Remembering
the Source of a Memory

An important function of memory is to bind or associate events that
are experienced with the context in which they occur. In many cases it
is important to remember not only what we heard but also who said
it and when and where it was heard. For example, we may hear that a
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particular investment is sound, but it is critical that we also remember
who made the recommendation (was it a stockbroker or was it our
neighbor?).

Studies clearly show that older adults have greater difficulty re-
membering the source of acquired information.12 For example, if
people are presented with a set of words to learn and half of the words
are spoken by a male and half by a female, older adults will have more
difficulty remembering who said which word, even when they re-
member what was said.

In addition to being less likely to accurately report who presented
information, older adults have more difficulty remembering where
and at what time the information was given. In one study by McIn-
tyre and Craik, for example, younger and older participants were
taught “made-up facts” about public personalities (e.g., “Bob Hope’s
father was a fireman”). A week later, the participants were given a gen-
eral knowledge test and asked questions like “What did Bob Hope’s
father do for a living?” and when and where they had first learned the
information. Interestingly, the researchers found that older adults
were likely to remember the “fact” from the previous week but were
especially likely (relative to younger adults) to misattribute the source
of that information. That is, older adults were very likely to believe
that Bob Hope’s father was a fireman but to forget that they had
learned that during the previous week’s session and instead misat-
tribute their knowledge to the newspaper, television, or some other
source outside the experiment. Other studies have found similar re-
sults.13

On an encouraging note, research does show that older adults can
remember the source of information if they attend to it at the time
they’ve learned it. Naveh-Benjamin and Craik, for example, found
that when older adults knew that the source of information would be
needed on a later memory test, they focused on it and remembered it
well—in some cases as well as younger adults.14 Importantly, then, if
you need to remember the source of information, pay special atten-
tion to where it came from or who said it. If it is critically important
to remember the source of a message, then, write it down.

F O R G E T T I N G  A N D  D I S T O RT I N G  A R E  N O R M A L 45



Memories Are Highly Susceptible to Interference
from Other Information

Researchers have learned in recent years that memory is very suscep-
tible to misinformation from outside sources. Thus, after an event oc-
curs, related events that we see or hear about can modify the memory
of the original event. As an example, consider an experiment by Belli
in which participants were shown a series of slides of a staged car acci-
dent where a Toyota came to a corner with a stop sign, turned, and hit
a pedestrian. After a delay, participants were asked questions about
the accident and some were exposed to false information about the
accident. Specifically, participants in the experimental group were
asked whether or not another car had passed the Toyota when it was
at the yield sign. The attempt here was to see whether the presenta-
tion of false information (a yield sign instead of a stop sign) in the
post-event questioning could alter memory of the original event. Af-
ter another delay, participants were tested for memory about whether
the original traffic marker was a stop or a yield sign. Depending on
the experiment, the participants who were exposed to misinforma-
tion were 20 to 40 percent more likely to falsely remember that it was
a yield sign. It appears that when memories become somewhat fuzzy
after a delay, we are very willing to accept other information and cre-
ate a blended memory, a mix of what was originally experienced as
well as what was seen and heard after the event.15

Zaragoza and Mitchell have reported similar results. They found
that many participants very confidently remembered witnessing sug-
gested events after having watched a video of a burglary. Interestingly,
the researchers also found that this misinformation effect was espe-
cially pronounced after repeated exposure to the misleading sugges-
tions. These results are alarming because witnesses to dramatic events
are sometimes questioned repeatedly about those events later on.
These interrogations provide numerous opportunities for implanting
new, and possibly false, information in memory. Thus, after a suffi-
cient amount of time has passed, it is very difficult to evaluate the ac-
curacy of a memory. It is not surprising that the National Institute of
Justice, in a set of guidelines published in 1999, encourages witnesses
to “avoid contact with the media or exposure to media accounts” and

46 F O R G E T T I N G  A N D  D I S T O RT I N G  A R E  N O R M A L



to “instruct the witness to avoid discussing details of the incident
with other potential witnesses” in order to obtain more accurate in-
formation. Given the age-related declines in linking events with their
contexts, it should not be surprising that older adults are more sus-
ceptible to accepting misinformation than are younger adults.16

Our memories are also very susceptible to interference from in-
ternal sources. After experiencing a fairly important event, we are
likely later to think again about that event, and research clearly shows
that we are susceptible to confusion between our thoughts and actual
events. Consider, for example, Demonstration 3.2, shown earlier in
this chapter. The demonstration is adapted from the research of
Roediger and McDermott in which they presented participants with
special lists of items. The lists consisted of words that were all associ-
ated with a particular target word that was not presented. For exam-
ple, the words that participants read included “slumber, tired, rest,
night, dark,” but they were never presented the highly associated
word “sleep.” After being presented with these words, participants
were given a five-minute delay and then asked to recall as many items
as they could and to indicate the confidence in their memory. The ex-
perimenters found that people were very likely to falsely recall, with
good confidence, the word “sleep” even though it had not been pre-
sented. Now, look back at your recall in Demonstration 3.2 and see
whether or not you falsely recalled the word “sleep.” A popular inter-
pretation of these results is that people think “sleep” when they see
“tired.” Even after short delays (five minutes), they confuse their
thoughts of the word “sleep” for the originally presented items. Con-
sistent with the general problem of remembering the context and
source of events, older adults have been shown to be especially sus-
ceptible to this type of false memory.17

A Real-World Example of False Memory:Repressed
Childhood Sexual Abuse

As should be apparent by now, the fallibility of human memory can
lead to mistaken recollections. This section explores the interesting
possibility that false memories could underlie at least some of the re-
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ports of repressed childhood sexual abuse. These are cases in which
adults suddenly remember being abused as children, even though
they had no recollection of it over the intervening years. Over the past
decade, reports of this type of crime have occurred with alarming fre-
quency. These accounts seem highly credible because they are in
many cases very detailed and put forth with a great deal of emotion.
What is responsible for these reports? One possibility is that there was
indeed childhood sexual abuse but that the memory was repressed
(made unconscious) at some point because of its highly traumatic na-
ture. Sometime, later in life, the victim sees a therapist and the thera-
pist is able to elicit the repressed memory. The basis of much of
Freud’s theorizing is that we repress anxiety-provoking events and
banish them to the unconscious. Even though they are repressed,
these memories fuel certain symptoms and healing does not occur
until the repressed memories are released from the unconscious. So,
this possibility is consistent with Freudian or psychoanalytic interpre-
tations of mental dynamics.

A very different possibility, however, is that there was no child-
hood sexual abuse and that the memory of such events is actually a
false memory that was suggested by an overly directive therapist.
How could a person come to believe that something this traumatic
and devastating occurred when in fact it did not? One theory is that
therapists can unwittingly implant this idea in a vulnerable patient.
Although by no means typical, there are quite a few therapists today
who believe that childhood sexual abuse and incest are rampant and
contribute to a wide range of adult problems. Loftus and Ketcham
have documented some of the behavioral characteristics that these
therapists believe are symptoms of adult victims of childhood sexual
abuse.18 In addition to anxiety, panic attacks, depression, and sexual
dysfunction, these symptoms include being afraid to try new experi-
ences, wearing a lot of clothing, having an aversion to noise, having
nightmares, having difficulty falling asleep, doing things to excess,
being easily startled, spacing out or daydreaming, and so on. Who
does not have at least one of these symptoms!

So, imagine that you are an adult who is having some problems
(let’s say, feeling anxious) and you happen to see a therapist who has
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this particular orientation. After talking to the therapist about your
symptoms (and perhaps admitting that sometimes you are afraid to
try new situations, sometimes you are easily startled, and sometimes
you daydream), the therapist might tell you that you show the classic
symptoms of childhood sexual abuse. Remember, some therapists be-
lieve that childhood sexual abuse occurs at epidemic levels and that
the above symptoms are convincing signs of repressed sexual abuse.
When you say that you don’t remember having ever been abused as a
child, the therapist might say that that is very common also.

Then the therapist might ask you to try harder to remember.
When you protest that you cannot remember and that the whole idea
is ridiculous, she or he may remind you that you exhibit the classic
signs of childhood sexual abuse and that you should try even harder
to remember—because these kinds of memories can be deeply re-
pressed. The therapist might even suggest that you try special retrieval
techniques such as imagining yourself sitting on your parent’s lap
when you were five years old and remembering the caresses your par-
ent gave you. You might even try to dream about having sex with your
parent in order to help reawaken the memory. Perhaps images even-
tually become more and more familiar to the point that they now
seem real. All of this is likely to take place over several weeks. During
this period, patients are often medicated, often vulnerable, and after
trying all these retrieval techniques, some of them begin to remem-
ber. Although it may be possible for a person to recover a repressed
memory, Loftus and Ketcham argue that in many cases the memory
that emerges is a false memory—one that was implanted by the ther-
apist.19

In these cases, it is very difficult to know who the victim is—is it
the child or the parents, or are the child and the parents all victims of
the therapist? This discussion doesn’t deny the existence of actual
abuse, and it doesn’t invalidate accurate memories of abuse; rather, it
emphasizes the difficulty in determining the “truth” in any given sit-
uation of a “recovered” memory. Research shows that in a substantial
number of cases, what initially seemed to be repressed childhood sex-
ual abuse turned out not to be possible. Also, as Loftus and her col-
leagues have shown, it is relatively easy to implant the idea that fairly
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dramatic events (like getting lost in a shopping center as a child) did
occur in a person’s past. A fascinating exploration of this topic is Lof-
tus and Ketcham’s book, The Myth of Repressed Memories.20

The Compelling Nature of False Memories

An important feature of false memories is that they very often seem
just as real and clear as accurate memories. Apart from the work of
Loftus and Ketcham mentioned above, Ceci and his colleagues have
shown that after exposure to misinformation, children recall such
false events with a great deal of confidence, detail, and elaboration.
Witnesses to an event, whether they are right or wrong, have roughly
similar levels of confidence in their memories. Thus, your conviction
about the accuracy of a memory is a poor measure of its actual accu-
racy. False memories can feel powerfully real.21

A striking example of the compelling nature of false memories
can be found in the research of Neisser and Harsch.22 Previously, re-
searchers had found highly detailed and accurate memory for special
and emotional events (such as what we were doing when we heard
that President Kennedy was shot), yet these same researchers did not
think to or were not able to check the faithfulness of these kinds of
memories. Neisser and Harsch were able to do this by taking advan-
tage of the space shuttle Challenger tragedy. They interviewed people
within twenty-four hours of the incident and asked them what they
were doing at the time they heard about the tragedy, where they were,
and whom they were with. They then contacted these same people
two and a half years later and asked them again about the details of
what they were doing when they heard about the accident. Interest-
ingly, they found that over one-third of the participants had very in-
accurate memories, even though they had complete confidence in
their accounts. Indeed, some participants were so sure of their current
memories that they told the experimenter they must have been wrong
the first time they were interviewed!

The results of a study by Schmolck, Buffalo, and Squire in which
people were asked to recall where they were when they heard the O. J.
Simpson trial verdict confirm that distortions of this type are com-
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No distortion: Subject K. V.
Recollection 1 (3 days)
Leaving a 10:00 a.m. psych(ology) class, my roommate and I
heard someone commenting on it, so we asked him the verdict.
Recollection 2 (15 months)
I first heard the verdict coming out of a lecture with my room-
mate. The verdict was to be read in the morning and we had
psych(ology) during that time. As we left the lecture hall, I heard
someone tell a girl next to me that he was found guilty. I was
stunned and asked him to repeat himself and tell me about the
verdict.

Minor distortion: Subject P. H.
Recollection 1: (3 days)
I awoke to screaming outside my apartment window, so I looked
at the clock (10:05) and realized the verdict had just been an-
nounced. I stayed in bed and reached for the stereo remote and
turned the radio to 100.7 and listed to the verdict replayed.
Recollection 2 (15 months)
I knew what time the verdict would be read, so I set my stereo to
wake me up so I could hear it. I was sitting in bed and listening to
the radio and the screams from the other apartments outside.

Major distortion: Subject M. G. 
Recollection 1: (3 days)
I was in the Commuter Lounge at Revelle (College) and saw it on
TV. As 10:00 approached, more and more people came into the
room. We kept having to turn up the volume, but it was kind of
cool. Everyone was talking.
Recollection 2 (32 months)
I first heard it while I was watching TV. At home in my living
room. My sister and father were with me. Doing nothing in par-
ticuar, eating and watching how the news station was covering
different groups of viewers waiting to hear the verdict. I think
that the focus was mostly on law students and their reactions to
the verdict.

Figure 3.3 Examples of the recollections of participants 15 and 32 months after the 
O. J. Simpson verdict. Source: Schmolck, Buffalo, and Squire (2000).



mon. Participants were asked three days after the verdict and then
again either fifteen months or thirty-two months later. As you might
be able to guess, the researchers found that memory distortions were
greater after longer intervals. Over 40 percent of the participants had
distortions that were classified as “major,” and, as Figure 3.3 shows,
these were often presented in great detail. An important additional
finding was that these distortions were in most cases presented with a
great degree of confidence.23

Conclusions

Contrary to what most people believe, our memories do not faith-
fully and indelibly capture the details of our lives. In most cases we
encode the gist or general features of episodes. Especially in the case
of older adults, what we do initially store in memory is not only sus-
ceptible to forgetting over time but also vulnerable to bias from our
schemas and other sources such as misleading information and our
own thoughts. Some have made the claim that memories are always
distorted and cannot be trusted. Some have even claimed that mem-
ories are so malleable that any memory, under the right conditions,
can be modified. Yet these views are as untenable as the videotape
recorder view of memory; memories are not entirely distorted, just as
they are not entirely reproductions of episodes. Indeed, in many cases
individuals probably remember events fairly accurately. Nevertheless,
it is worthwhile recognizing that memories can be forgotten and/or
distorted. Being aware of the limits and malleability of memory
should help us exercise caution when interpreting the recollections of
people in general and older people in particular.

The other general advice is rather obvious, but it is something
that people rarely do. When it is important to remember an event ac-
curately, make an external record of it. How many of you would be
able to make a list of the furniture, rugs, artwork, and other valuables
in your house from memory? This is important information that be-
comes essential after a catastrophe such as a fire. Given the nature of
memory, it would be worthwhile to videotape the contents of your
house and make a list of the manufacturer, cost, and so on of each ar-
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ticle. You should also take detailed notes as soon as you can when you
have an important conversation and especially when you believe that
the contents or nature of the conversation might be discussed or dis-
puted. What seems exceedingly vivid at the moment will not be so
clear several months from now—and you or others might distort the
memory. To find out more about the different ways in which we for-
get and the underlying reasons, read Schachter’s The Seven Sins of
Memory.24
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C H A P T E R  F O U R

Working Memory and Avoiding
Distractions
T H E  R I G H T  T I M E  F O R  T H E  R I G H T  T A S K

O
n a recent flight, I began a conversation with an older
businesswoman who was sitting in the next seat. After
finding out about my research background in the area of
aging and memory, she offered that she felt mentally

alert in the morning and got progressively more sluggish as the day
progressed. As a result, she tried to accomplish all her important and
cognitively demanding work (like report preparation and creative
thinking) in the morning and saved her routine work for later in the
day. She wondered whether there is any support for her intuition that
she is mentally at her peak in the mornings.

There is strong evidence for the idea that our peak cognitive pow-
ers vary through the day. But while the optimal time of day for most
older adults is in the morning, it varies from individual to individual.
Also, being at your peak mental capability affects performance only
on some tasks. This chapter discusses the very important topic of
working memory, its susceptibility to distraction, how its efficiency is
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affected by time of day, and steps to take to overcome these limita-
tions.

The Nature and Importance of Working Memory

As mentioned in Chapter 2, working memory capacity is critical for
good learning, remembering, and problem solving. Working mem-
ory refers to the mental resources we use for manipulating, storing,
and evaluating the current contents of consciousness. These resources
enable us to keep information activated in memory (i.e., in con-
sciousness or easily accessible to consciousness) while considering
other information. Working memory resources are necessary for in-
telligent behaviors such as reading a book, listening to a conversation,
trying to remember someone’s name whom you have just met, and at-
tempting to solve a simple or complex problem. As a specific exam-
ple, consider language comprehension. When listening to language,
we constantly need to maintain ideas in memory while we process
new speech, develop relations among ideas, determine the referents of
pronouns, and so on.

Think about the activities you have planned for today or tomor-
row. Perhaps you are planning to withdraw money from the bank,
wash the car, take clothes to the laundry, and finish reading this chap-
ter. As you mull over your planned activities and when you want to
accomplish each one, you are likely to simultaneously consider the
constraints associated with each one (e.g., you may need to get money
before you wash your car), as well as the most efficient means for car-
rying out all the tasks (e.g., you may want to couple the bank and car
washing tasks because they are near each other). While your knowl-
edge of banks, laundries, car washes, and so on is stored in long-term
memory, effectively planning your day requires that you consciously
consider and assess the various facets of these activities. This is done
in working memory, and it involves activating this knowledge and
evaluating it. In general, then, working memory is critical for the ef-
fective and deliberate use of our knowledge.

The ability to keep information accessible while simultaneously
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processing new information is also useful when mentally solving
problems. Consider, for example, the problem of mentally multiply-
ing 14 times 19. One way to solve this would be to first multiply 4
times 19, for a total of 76. Then, while holding 76 in memory (specif-
ically in working memory), you would multiply 10 times 19 and
come up with the total of 190. Next, you would add 76 to 190 in or-
der to produce the sum of 266. Thus, in solving this kind of problem,
you are continuously performing mental operations (multiplying 4
times 19, multiplying 10 times 19, and adding 76 to 190) in working
memory and temporarily storing the products of these operations (76
and 190). It is thought that these kinds of calculations are accom-
plished with working memory resources.

As illustrated above, working memory involves using our mental
resources to both process and store information. Perhaps the clearest
way to understand working memory is to consider the way it is mea-
sured. Tests of working memory typically involve asking people to
perform mental operations and examining whether they are able to
keep information sufficiently activated in order to recall it. One way
to measure working memory was presented in Chapter 2 (Demon-
stration 2.2); a slightly different measure, developed by Turner and
Engle in 1989, is presented below.1 (You may want to compare and
contrast these two measures—as this is mental activity that also
draws heavily on working memory resources.)

Is (9/3) � 2 � 6? _____ table
Is (3 � 5) � 7 � 8? _____ grass
Is (8/4) � 3 � 5? _____ paint

In this task, the participant is asked to read the problem out loud, an-
swer the problem (in this case, the answer is no, because 9 divided by
3 minus 2 is equal to 1), and then say the word “table” out loud. Once
this is done, the experimenter presses a key that replaces the first line
with the second line. Then, the participant reads the next problem
out loud, answers it, and reads the word out loud. The experimenter
then presses a key that replaces the second line with the third line. Af-
ter all three lines have been read, the participant is given a recall signal
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that is his or her cue to recall the three target words in order. Working
memory is scored as correct if all three words are recalled in order. In-
herent in this task is the ability to maintain the activation of ideas
(table, grass, paint) while performing the arithmetic tabulations.
Now test your working memory in Demonstration 4.1.

The ability to hold information in the mind while actively per-
forming other mental activities is critically important. Performance
on this task is related to performance on a wide variety of intellectual
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Demonstration 4.1

To do this correctly, go through each problem and word
quickly and do not look back. Better yet, see if you can get
someone to read these to you.

Is ( 4 � 4) � 1 � 17? ______ fish
Is (9 � 3) � 2 � 25? _______ hole

Recall___________________________

Is (9/1) � 5 � 4? _________ bush
Is (9 � 1) � 9 � 1? ____________ jar
Is (10/1) � 3 � 13? ________ beans

Recall_______________________

Is (10/5) � 4 � 6? _______ wax
Is (2 � 3 ) � 1 � 4? _______ bear
Is (8/2) � 4 � 2? __________ cone
Is (6 � 1) � 2 � 2? _________ ground
Is (9 � 3) � 3 � 24? _________ dad
Is (9/1) � 8 � 18? _______ flame

Recall_____________________



endeavors. Working memory capacity, as measured by a task like this,
has been shown to be highly related to reading comprehension, lan-
guage comprehension, learning to spell, vocabulary learning, the
quality of notes that people take, quality of writing, and reasoning
ability. Working memory scores also predict academic performance—
for example, test scores in a weeklong course on computer program-
ming. Interestingly, working memory, not math or science ability,
was the best predictor of performance in this course. It is no wonder,
then, that working memory ability correlates with a fluid intelligence,
which is a general intelligence factor that represents the ability to ac-
quire new information, grasp relationships, and solve abstract prob-
lems.2

Aging and Working Memory Capacity

Our basic working memory capacity is probably to a large extent ge-
netically determined, and unfortunately this capacity tends to decline
with age (see Figure 2.2, in Chapter 2).3 Thus, as we get older, re-
cently processed information is likely to become less accessible, and
we become less able to manage several thoughts simultaneously.

Working memory also comes into play when we are required to
listen to a question that contains several response alternatives. When
the question and alternatives are presented auditorily, working mem-
ory resources are maximally taxed, because we must keep the possible
answers activated in order to review and compare them. Consistent
with working memory declines that typically accompany advancing
age, older adults have been shown to be particularly influenced by the
order of response alternatives. That is, they have a bias toward select-
ing the last response alternative, probably because they have difficulty
maintaining the others in a sufficiently activated state in working
memory. For example, when asked “Should divorce in this country be
easier to obtain, stay as it is now, or be more difficult to obtain?” older
adults were much more influenced by the order of the alternatives
than were the younger adults. Indeed, they were more likely to re-
spond “be more difficult to obtain” when it is the last alternative than
when it was in the middle position.4 Interestingly, this pattern was
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virtually eliminated when the question and response alternatives were
presented visually, because under this condition there was a good deal
of environmental support for maintaining the different alternatives
in memory.

Use Notes to Compensate for Declining Capacity

One simple way to counteract the effects of aging on working mem-
ory capacity is to use notes. Jotting down notes gives you the environ-
mental support necessary to keep the relevant components of a prob-
lem activated. For example, if you are weighing the costs and benefits
of moving or changing jobs, it would be helpful to actually write these
down. In this way, notes can help you make more reasoned decisions
and judgments.

Focus on the Most Relevant Information

In situations where it isn’t possible to take notes, older adults can use
an alternative strategy to minimize the adverse consequences of their
reduced working memory resources. For instance, in one experiment
participants were asked to develop the most efficient route around
town for visiting stores and offices during the hours they were open.
This experiment compared younger adults, who have fairly high lev-
els of working memory resources, with older adults, who tend to have
lower levels of these resources. Somewhat surprisingly, although the
participants were not allowed to jot down notes, the older adults were
able to plan as effectively as the younger subjects.5

How did these older adults achieve such high levels of perfor-
mance? They restricted their information-gathering to the physical
layout of the town and the hours of operation of those stores directly
related to the required errands. In contrast, younger adults were
much less judicious in the information they focused on and retained.
That is, the older adults didn’t saturate their working memories with
irrelevant information. Instead, they focused their limited working
memory resources on the most relevant information. Thus, as we age,
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we can compensate for limits in working memory resources by using
our experiences to select only the most relevant information for con-
sideration.

Working Memory and the Susceptibility
to Distractions

Another factor that may compromise working memory resources
even further is the human susceptibility to distraction. Thus, as Fig-
ure 4.1 shows, assuming equal levels of working memory resources,
those who are more easily distracted have fewer functional resources
available for pursuing their cognitive goals. If, for example, you are in
an auditorium listening to a speaker, your comprehension and reten-
tion of the speech will be much better if you devote all your working
memory resources to the speaker. But if you are distracted by the
noises around you, your plans for the weekend, an upsetting conver-
sation you recently had with someone, or your thoughts about how to
renovate the kitchen, your working memory capacity will be reduced.
You will have fewer resources left over to process the speech. Thus, if
your goal is good comprehension and memory, you should try to de-
vote 100 percent of your working memory resources to the task at
hand. In fact, from this perspective, one of the nicest things that
someone can say to someone else is, “You have one hundred percent
of my working memory resources.”

Aging Increases Sensitivity to Distraction

So, what happens to our sensitivity to distractions as we get older? As
described in Chapter 2, one prominent theory of aging is that our
ability to keep irrelevant thoughts out of working memory dimin-
ishes as we get older. According to Hasher and Zacks, during normal
cognition we employ an inhibitory mechanism that functions to sup-
press or dampen off-task information; that is, information that is ir-
relevant to our cognitive goals. Consider again listening to a speech in
an auditorium. Presumably, your major goal is to follow the speech
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and understand it. However, there are all kinds of distractions that
can potentially interfere with your full attention or full processing of
the lecture. Thus, it is quite adaptive to have a properly functioning
inhibitory mechanism that inhibits thoughts that are irrelevant to the
task at hand. A second major function of the inhibitory mechanism is
to clear working memory of no longer useful or relevant information.
This function is also quite important because if you can’t remove
something from working memory that is no longer relevant or is only

W O R K I N G  M E M O RY  A N D  A V O I D I N G  D I S T R A C T I O N S 61

Speech

Spe
Dinner

Weekend

Working Memory–Younger

Working Memory–Older
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marginally relevant, this will interfere with full processing of the
speech.6

In summary, the current thinking is that two of the important
functions of this inhibitory mechanism are to prevent irrelevant in-
formation from entering working memory and to delete no longer or
marginally relevant information from working memory. Further, an
impressive body of scientific evidence supports the idea that aging
disrupts the efficient functioning of the inhibitory mechanism such
that older adults are less able to keep off-task thoughts out of working
memory.7

Consider, for example, an experiment by Connelly, Hasher, and
Zacks in which they asked younger and older people to read texts that
were either entirely relevant (control texts) or contained irrelevant
distraction.8 The task in this experiment was to read the passage
aloud, and participants also knew that they would be tested for their
comprehension of the passage. When receiving passages containing
distracting information, they were further told to read only the text in
italics and to ignore distracting material, which appeared in nonitalic
font. Sample passages from this experiment are presented in Demon-
stration 4.2—before going further, try to read them in order to gauge
your own performance. Although all participants were slower in read-
ing the text containing distraction as compared to the control pas-
sage, older participants in particular were slower to read the passage
containing italic text. These results are consistent with the idea that
older adults have difficulty mentally suppressing irrelevant informa-
tion.

A recent study by May also supports the view that aging disrupts
the effective inhibition of irrelevant information. She presented par-
ticipants with a modified version of the Remote Associates Test. As
Figure 4.2 shows, in this task people were presented with sets of three
words and for each set were asked to come up with one word related
to all three words. This type of problem tends to be difficult because
the three words are not obviously related to one another. In order to
discover the relationship among the words, one needs to explore the
less common interpretations of each of the words (hence the name
Remote Associates Test). The interesting aspect of May’s research is
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Demonstration 4.2 An actual passage from the Connelly,
Hasher, and Zacks study

1. Time yourself as you read this passage.

Control Passage

The car ride was getting bumpy now that George had left the
main road to use the dirt road. He was out of school, not hav-
ing to study during the summer break. He was glad to get out
of the stuffy offices of the archaeology department and get out
into. . . .

2. Now, time yourself as you read the passage below. Read only
the italicized words and try to ignore the others.

Passage with Distraction

The car ride river was getting bumpy jeep now that religious
George had religious left the main digging tools road to use the
religious dirt road. He digging tools river was out of jeep school,
not having digging tools to study digging tools river during the
summer jeep religious break. He was jeep river glad to digging
tools get out of jeep the stuffy religious offices river of religious
the archaeolgy religious department river jeep and get out 
into. . . . 

3. If you are like most people, you found the irrelevant words
in the second passage distracting. These tend to slow down
reading and reduce comprehension

Source: S. L. Connelly, L. Hasher, and R. T. Zacks, “Aging and Reading: The Impact of
Distraction,” Psychology and Aging 6 (1991): 533–541.



that she varied whether the words appeared with distraction and the
kind of distraction that was present. Thus, on some trials participants
received only the cue words (the typical form of the Remote Associ-
ates Test). On the irrelevant distraction trials, the distractors rein-
forced the primary interpretation of each word, which would likely
interfere with solving the problem. On other trials, participants re-
ceived relevant distraction or distraction that biased the interpreta-
tion of the cue words in the direction of a meaning that encouraged a
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Normal Version of the Remote Associates Test
The task is to find the concept that relates all three cue words. As
you can see, this is a difficult task because the unifying concept is
only remotely related to each of the cue words.

Cue words Solution
ship, outer, crawl space

Misleading Distraction
As you can see, the distractor items in parentheses bias the domi-
nant interpretation of each of the cue words. Thus, to the extent
that you cannot ignore the distraction, it will be more difficult to
discover the solution.

Cue words Solution
ship (ocean), outer (inner), crawl (floor) space

Leading Distraction
In this case, the distractors encourage the relevant interpretaion of
each word for solving the problem. Thus, problems in ignoring
the distraction in this condition should improve performance.

Cue words Solution
ship (rocket), outer (atmosphere), crawl (attic) space

Figure 4.2 Materials from the Remote Associates Test.



solution to the problem. On these trials, processing of the distractor
information was expected to facilitate discovery of the solution.9

Importantly, all the participants were instructed to ignore the dis-
tracting words that appeared within parentheses. Thus, to the extent
that people were able to ignore the distraction, they should have been
minimally affected by it. But, if they weren’t able to suppress or in-
hibit the distraction, they should have been either helped or harmed
by the distractor items. The results were entirely in line with Hasher
and Zacks’s theory that aging disrupts inhibitory processes. Specifi-
cally, relative to the control condition, younger adults were mini-
mally affected by the relevant and irrelevant distractors. By contrast,
older adults were more affected by the distractor items such that they
showed substantial decrements in performance with the irrelevant
distractors and marked improvements in performance with the rele-
vant distractors. These results provide further evidence for the exis-
tence of age-related deficits and a diminishing ability to inhibit or
suppress irrelevant information.

Reduce Distraction and Increase Working Memory Capacity

Given that irrelevant and distracting information can take up valu-
able working memory resources, what can you do to minimize these
influences? First, you can eliminate distractions.

� Turn off the television or radio in the background.
� Go somewhere where you can do your work in a quiet place.
� Take care of annoying concerns before you take on a challeng-

ing task. If there is something you are dying to tell a friend or
if the height of your lawn is really bothering you, it is probably
wise to take care of these matters first; otherwise, they are
likely to intrude on your thoughts and occupy your valuable
working memory resources.

In summary, try to minimize the presence of both external and inter-
nal (mental) distractions.
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Second, research has shown that closing your eyes can help you
disengage from distraction in your visual environment. Some studies
have found that people who close their eyes either during learning or
while trying to remember information improved their performance
by as much as 33 percent over groups in which people had their eyes
open while looking at distracting information. Thus, closing your
eyes may be a relatively simple way of preserving working memory re-
sources for cognitively demanding tasks such as encoding and retriev-
ing.10

Third, effortful actions tend to recruit mental resources and thus
reduce the amount available for thinking and learning. Thus, your
memory of a conversation is likely to be poorer when riding a station-
ary bike or lifting heavy packages. This may be obvious, but research
has also shown that even walking can interfere with learning. Walking
is something that for most of us is relatively automatic, which means
that we have learned it so well that it can be done with minimal work-
ing memory resources. Walking can become effortful, however, such
as when you are walking in a very crowded area where you have to
watch your step or if you may have a physical ailment that makes
walking difficult. Under these conditions, walking can demand
working memory resources and interfere with the effective processing
of information.11 To the extent that walking has become less auto-
matic for you, you may no longer have sufficient working memory
capacity to perform strenuous mental operations while walking. Un-
der these conditions, it is worthwhile to delay important conversa-
tions until you are comfortably seated.

Circadian Rhythms and Sensitivity to Distraction

The word “circadian” comes from the Latin circa, meaning “around,”
and dies meaning “day,” and refers to a rhythm that our bodies follow
over twenty-four-hour intervals. These rhythms are fairly regular in
each of us and they influence a number of physiological processes, in-
cluding pulse rate, hormonal secretions, and body temperature. For
example, human body temperatures tend to be lowest around 4 a.m.
and reach a peak sometime in the late afternoon or early evening,
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Demonstration 4.3

Fill out the Morningness-Eveningness questionnaire below. Af-
ter you are done, use the information at the end of the ques-
tionnaire to determine whether you are a “morning” or
“evening” type.

Morningness and Eveningness
Instructions:

1. Please read each question carefully before answering.
2. Answer all questions.
3. Answer questions in numerical order.
4. Each question should be answered independently of others.

Do not go back and check your answers.
5. All questions have a selection of answers. For each question

place a cross alongside one anwer only. Some questions have
a scale instead of a selection of answers. Place a cross at the
appropriate point along the scale.

1. Considering only your own “feeling best” rhythm, at what
time would you get up if you were entirely free to plan your
day?

a.m. 5------6------7------8-------9------10------11------12

2. Considering only your own “feeling best” rhythm, at what
time would you go to bed if you were entirely free to plan
your evening?

p.m. 8------9------10------11------12------1------2------3

3. If there is a specific time at which you have to get up in the
morning, to what extent are you dependent on being awak-
ened by an alarm clock?

_______Not at all dependent
_______Slightly dependent

(continued )



Demonstration 4.3 Continued

_______Fairly dependent
_______Very dependent

4. Assuming adequate environmental conditions, how easy do
you find getting up in the morning?

_______Not at all easy
_______Not very easy
_______Fairly easy
_______Very easy

5. How alert do you feel during the first half hour after waking
in the morning?

_______Not at all alert
_______Slightly alert
_______Fairly alert
_______Very alert

6. How is your appetite during the first half hour after waking
in the morning?

_______Very poor
_______Fairly poor
_______Fairly good
_______Very good

7. During the first half hour after waking in the morning, how
tired do you feel?

_______Very tired
_______Fairly tired
_______Fairly refreshed
_______Very refreshed

8. When you have no committments the next day, at what
time do you go to bed compared to your usual bedtime?

_______Seldom or never late
_______Less than one hour later



_______One to two hours later
_______More than two hours later

9. You have decided to engage in some physical exercise. A
friend suggests that you do this one hour twice a week, and
the best time for him is between 7 and 8 a.m. Bearing in
mind nothing else but your own “feeling best” rhythm, how
do you think you would perform?

_______Would be in good form
_______Would be in reasonable form
_______Would find it difficult
_______Would find it very difficult

10. At what time in the evening do you feel tired and, as a re-
sult, in need of sleep?

p.m.  8------9------10------11------12------1------2------3

11. You wish to be at peak performance for a test that you
know is going to be mentally exhausting and lasting for
two hours. You are entirely free to plan your day. Consider-
ing only your own “feeling best” rhythm, which one of the
four testing times would you chose?

_______8 to 10 a.m.
_______11 a.m. to 1 p.m.
_______3 to 5 p.m.
_______7 to 9 p.m.

12. If you went to bed at 11 p.m., at what level of tiredness
would you be?

_______Not at all tired
_______Slightly tired
_______Fairly tired
_______Very tired

13. For some reason you have gone to bed several hours later
than usual, but there is no need to get up at any particular 
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Demonstration 4.3 Continued

time the next morning. Which one of the following events
are you most likely to experience?

_______Will wake up at usual time and will not fall asleep
_______Will wake up at usual time and will doze thereafter
_______Will wake up at usual time but will fall asleep again
_______Will not wake up until later than usual

14. One night you have to remain awake between 4 and 6 a.m.
in order to carry out a night watch. You have no commit-
ments the next day. Which one of the following alternatives
suit you best?

_______Would not go to bed until after watch was over
_______Would take a nap before and sleep after
_______Would take a good sleep before and nap after
_______Would take all sleep before watch

15. You have to do two hours of hard physical work. You are
entirely free to plan your day. Considering only your own
“feeling best” rhythm, which one of the following times
would you choose?

_______8 to 10 a.m.
_______11 a.m. to 1 p.m.
_______3 to 5 p.m.
_______7 to 9 p.m.

16. You have decided to engage in hard physical exercise. A
friend suggests that you do this for one hour twice a week,
and the best time for him is between 10 and 11 p.m. Bear-
ing in mind nothing else but your own “feeling best”
rhythm, how well do you think you would perform?

_______Would be in good form
_______Would be in reasonable form
_______Would find it difficult
_______Would find it very difficult



17. Suppose that you can choose your own work hours. As-
sume that you work a five-hour day (including breaks) and
that your job is interesting and pays by results. Which five
consecutive hours would you select? (Circle them on the
scale below)

12-1-2-3-4-5-6-7-8-9-10-11-12-1-2-3-4-5-6-7-8-9-10-11-12
midnight                                   noon                                  midnight

18. At what time of day do you think you reach your “feeling
best”peak?

12-1-2-3-4-5-6-7-8-9-10-11-12-1-2-3-4-5-6-7-8-9-10-11-12
midnight                                   noon                                  midnight

19. One hears about “morning” and “evening” types of people.
Which one of these types do you consider yourself to be?

_______Definitely a “morning” type
_______Rather more a “morning” than an “evening” type
_______Rather more an “evening” than a “morning” type
_______Definitely an “evening” type

Morningness and Eveningness Answer Key

1. 5—5 to 6:30 a.m.
4—6:30 to 7:45 a.m.
3—7:45 to 9:45 a.m
2—9:45 to 11:00 a.m
1—11:00 a.m. to 12:00 noon

2. 5—8 to 9 p.m.
4—9 to 10:15 p.m.
3—10:15 to 12:30 p.m.
2—12:30 to 1:45 a.m.
1—1:45 to 3 a.m.

3. 4—Not at all dependent

3—Slightly dependent
2—Fairly dependent
1—Very dependent

4. 1—Not at all easy
2—Slightly easy
3—Fairly easy
4—Very easy

5. 1—Not at all alert
2—Slightly alert
3—Fairly alert
4—Very alert
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Demonstration 4.3 Continued

6. 1—Very poor
2—Fairly poor
3—Fairly good
4—Very good

7. 1—Very tired
2—Fairly tired
3—Fairly refreshed
4—Very refreshed

8. 4—Seldom or never late
3—Less than one hour later
2—One to two hours later
1—More than two hours 
later

9. 4—Would be in good form
3—Would be in reason-
able form
2—Would find it difficult
1—Would find it very dif-
ficult

10. 5—8 to 9 p.m.
4—9 to 10:15 p.m.
3—10:15 to 12:45 p.m.
2—12:45 to 2 a.m.
1—2 to 3 a.m.

11. 6—8–10 a.m.
4—11 a.m.–1 p.m.
2—3–5 p.m.
0—7–9 p.m.

12. 0—Not at all tired
2—Slightly tired
4—Fairly tired

6—Very tired

13. 4—Will wake up at usual
time and will not fall asleep
3—Will wake up at usual  
time and will doze there-
after
2—Will wake up at usual
time but will fall asleep 
again
1—Will not wake up until
later than usual

14. 1—Would not go to bed
until watch was over
2—Would take a nap 
before and sleep after
3—Would take a good
sleep before and nap after
4—Would take all sleep
before watch

15. 4—8 to 10 a.m.
3—11 a.m. to 1 p.m.
2—3 to 5 p.m.
1—7 to 9 p.m.

16. 1—Would be in good form
2—Would be in reason-
able form
3—Would find it difficult
4—Would find it very
difficult

17. 1—12 midnight to 4 a.m.
5—4 to 8 a.m.
4—8 to 10 a.m.



although this varies from individual to individual. There is good evi-
dence that our cognitive processes also have peaks and declines such
that we have an optimal time of day for performing certain cognitive
operations. This is consistent with our intuitions, as most of us feel
that we are more capable of getting our work done at a particular time
of day.

The standard for measuring one’s optimal time of day is Horne
and Ostberg’s Morningness-Eveningness questionnaire.12 This is a
nineteen-item paper-and-pencil questionnaire that is quite reliable,
and the scores from this questionnaire correlate with physiological
measures of arousal. Morning types generally wake up about two
hours earlier than evening types and they go to bed earlier as well.
Also, upon rising in the morning, the body temperature of morning
types rises more rapidly such that body temperature peaks are signifi-
cantly earlier in the day for morning types. Demonstration 4.3 shows
this questionnaire, as well as the method of scoring. So, take a break
from reading at this point and figure out your optimal time of day.
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3—10 a.m. to 5 p.m.
2—5 to 10 p.m.
1—10 p.m. to 12 midnight

18. 1—12 midnight to 4 a.m.
5—4 to 8 a.m.
4—8 to 10 a.m.
3—10 a.m. to 5 p.m.
2—5 to 10 p.m.
1—10 p.m. to 12 midnight

19. 6—Definitely a “morn-
ing” type
4—Rather more a “morn-
ing” than an “evening”
type

2—Rather more an 
“evening” than a 
“morning” type
0—Definitely an 
“evening” type

Morningness-Eveningness
Type Scores

Definitely evening 16–30
Moderately evening 31–41
Neutral 42–58
Moderately morning 59–69
Definitely morning 70–86



An interesting question is whether one’s optimal time of day
changes as a function of age. The answer to this is a definitive yes.
Data collected from 1,264 younger adults and 430 older adults indi-
cate that 73 percent of older adults (ages 60 to 75) fall into the “mod-
erately morning” or “definitely morning” category. This contrasts
with 5 percent of college students (ages 18 to 23) who fall into these
categories. Whereas most college students fall in the “neutral” cate-
gory, 38 percent show tendencies of being evening people, while only
2 percent of older adults do. In fact, it is probably fair to say that
many older adults burn the “midnight” oil at 9 p.m.! Many college
students, by contrast, claim that they wish they could stretch the
scales so that they could list 1 or 2 or 3 in the afternoon as their pre-
ferred time for rising and 5 or 6 a.m. as their preferred time for going
to bed! It is interesting to note that this pattern of change in optimal
time of day across the life span has been found in many other cultures
(including England, Italy, Japan, and Spain) besides our own.13

Be in Synchrony with Your Optimal Time of Day for Better 
Learning and Memory

An interesting question is whether your optimal time of day actually
influences your ability to learn and retain information. The answer to
this question also seems to be yes, as shown by May, Hasher, and
Stoltzfus.14 As the top section of Table 4.1 shows, they tested younger
evening types and older morning types either in the morning (8 or 9
a.m.) or in the late afternoon/early evening (4 or 5 p.m.). Thus, they
tested both younger and older adults either at their optimal time or
their nonoptimal time. As indicated in the figure, when a younger
evening-type person was tested in the evening, that person was “in
synchrony” with his or her optimal time. When an older morning-
type person was tested in the morning, that person was “in syn-
chrony” with his or her optimal time. In this experiment, participants
were presented with ten short stories to read and later were given a
recognition test that involved determining whether particular sen-
tences had appeared in the short stories. This was a fairly difficult task
because the false sentences were ones that did not appear in the stories
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but could have plausibly been there. The bottom section of the table
lists the recognition results for the various conditions. The important
point to realize is that time of day had large effects on learning and re-
membering in this task. The younger evening types performed signif-
icantly better in the evening than they did in the morning. Con-
versely, the older morning types performed significantly better in the
morning than they did in the evening. These results strongly suggest
that it is important to be in synchrony with your optimal time of day
when performing complex cognitive tasks.
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Table 4.1 Memory of sentences from stories as a function of 
performing at optimal and nonoptimal times of day

Design of their experiment
Time of testing

Morning Evening
(8 or 9 a.m.) (4 or 5 p.m.)

Young In synchrony
(evening types)
Old In synchrony
(morning types)

Results of their experiment: corrected recognition
Time of testing

Morning Evening
(8 or 9 a.m.) (4 or 5 p.m.)

Young 46.2 65.0
(evening types)
Old 47.2 30.4
(morning types)

Source: Design and results of experiment by May, Hasher, and Stoltzfus
(1993).



Time of Day, Sensitivity to Distraction, and Inhibition

Thus far, the research indicates that being in synchrony with one’s op-
timal time has significant benefits for learning and memory. An im-
portant question is whether we are better at all tasks at our optimal
time of day. Research results suggest that being in synchrony with our
optimal time of day affects our inhibitory processes and thus primar-
ily benefits performance on tasks that require good inhibition (i.e.,
ridding working memory of distracting information). By contrast,
performance on tasks that are well-learned, very familiar, and often
practiced shows few benefits of performing them at our optimal time
of day.

A variety of data reinforce this interpretation. For example, in the
Remote Associates study in which participants were presented with
three cue words (examples were shown in Figure 4.2) and asked to
find the word they were all related to, older adults were much more
susceptible to distraction. While that is in fact the case, both younger
and older adults were more affected by the distracting words (in both
positive and negative ways depending on the condition) at their
nonoptimal time of day. Thus, regardless of age, people had more dif-
ficulty ignoring the cue words at their nonpreferred time.15

Interestingly, one’s optimal time of day doesn’t seem to affect ac-
cess to well-learned and highly familiar material. Thus, performance
isn’t affected by time of day when measuring the speed with which
you can name colors, your ability to define vocabulary words, and the
speed with which you can make category judgments (e.g., deciding
that a chair is an article of furniture). It seems that it is complex tasks
requiring complete and sustained attention (and thus the ability to
inhibit distractions) that benefit most from being performed at their
optimal time. Consider, for example, the task shown in Demonstra-
tion 4.4. In the top panel, the task is simply to name the color of the
blocks as quickly as possible. See how many of these you can name in
thirty seconds. Now try the bottom task, which is to name the color
of the ink (and to ignore the word) as quickly as possible. Again, see
how many of these you can do in thirty seconds. The second task is
more complex and requires that you constantly keep in mind that you
are naming the color of the words and that you inhibit your tendency
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to automatically read the words. As you might expect from the theme
of this chapter, performing at your optimal time of day doesn’t affect
performance on the first task, but it does affect performance on the
second task.16

Similarly, consider the task in Demonstration 4.5. The top task
simply requires you to connect the circles following the numbers in
order. The requirement in the bottom task is to connect the circles
but to alternate between numbers and letters. Thus, the sequence of
connection should go from 1 to A, to 2 to B, to 3 to C, and so on.
Again, the bottom task is more complex and requires that one in-
hibits the number 2 after thinking of 1 and connects it with the letter
A. Consistent with the overall pattern of results presented thus far,
performing at your optimal time of day has little or no effect on per-
forming the top task but significantly affects performance on the task
in the bottom panel.17

Drinking a Cup of Caffeinated Coffee at Your Nonoptimal Time

There are a lot of reasons for not drinking coffee (e.g., possible nega-
tive health effects, caffeine may interfere with your sleep), but if these
do not worry you, you should consider drinking coffee to improve
your memory performance at your nonoptimal time of day. In one
study, Ryan, Hatfield, and Hofstetter tested the memory of coffee-
drinking older people (over 65 years old) who were morning types.
Their memory was tested in the morning (8 a.m.) and in the late 
afternoon (4 p.m.). What was new about their research is that they
varied whether people drank a twelve-ounce cup of decaffeinated or
caffeinated coffee thirty minutes prior to testing. The researchers
measured memory of a list of words about twenty minutes after they
had last recalled the list. After drinking decaffeinated coffee, the typ-
ical time-of-day effect was found; that is, the morning-type older
participants remembered more in the morning than in the after-
noon. After drinking caffeinated coffee, however, the memory of the
participants improved in the afternoon but not in the morning.
Thus, drinking a cup of coffee at their nonoptimal time produced
memory performance that was equivalent to memory performance at
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their optimal time. One interpretation of these results is that morning
types typically feel sluggish in the afternoon, and ingesting a stimu-
lant like coffee improves memory by increasing one’s general level of
arousal.18

It should be emphasized that the participants in this study were
people who drank coffee on a daily basis. The authors caution us that
non–coffee drinkers may experience distracting side effects of caf-
feine consumption (e.g., anxiety) which may actually show negative
effects of drinking a cup of coffee.

Summary and Implications

The emerging picture is that older adults are generally more suscepti-
ble to distraction and that all people are more affected by distraction
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at their nonpreferred time of day. This picture has many practical im-
plications:

1. Consider your optimal time of day when planning your daily ac-
tivities.
Complex cognitive tasks, ones that benefit from the ability to
inhibit distraction and focus attention, should be performed
at your optimal time, whereas simpler tasks that involve ac-
cess to well-learned, familiar, or well-practiced information
will not suffer from being performed at your nonoptimal
time. For example, if your peak time of day is in the morning,
you should try to schedule complex tasks such as serious read-
ing, important conversations, and writing for the morning
hours. By contrast, you can schedule, without cost, relatively
simple tasks such as social conversations, ironing, and weed-
ing the garden for your nonoptimal time of day.

2. If you are a coffee drinker and need to perform a complex cogni-
tive task at your nonoptimal time of day, consider drinking a cup
of coffee.

3. Eliminate distractions from your physical environment.
Try to work in quiet rooms that are free of distractions like
the television or radio. Also, if you are trying to learn some-
thing or retrieve a memory in a setting with lots of visual dis-
traction, you will be more successful if you close your eyes or
look away at something that is not distracting.

4. Try to clear your thoughts of personal concerns.
Otherwise, these thoughts can take up some of your working
memory resources. Similarly, if some actions—like walking
or standing—are effortful for you, make sure that you are
comfortable as you engage in tasks that are mentally difficult.

5. Use notes in situations where it is difficult to keep all your ideas
in mind.
If it is important to make several points in a conversation,
write them down so that you are sure to cover all of them. Or,
when working with complex problems, make notes and that
will help you keep the relevant dimensions in mind. Some

W O R K I N G  M E M O RY  A N D  A V O I D I N G  D I S T R A C T I O N S 79



older adults believe that using notes is a sign of weakness.
They see it as a crutch that undermines the exercising of the
brain. This is not the case. In fact, notes provide wonderful
external support and help you overcome the limits of your
working memory capacity and keep more relevant thoughts
activated.

80 W O R K I N G  M E M O RY  A N D  A V O I D I N G  D I S T R A C T I O N S



C H A P T E R  F I V E

Most Memories Are There
T H E  T R I C K  I S  F I N D I N G  T H E M

A
t your fiftieth high school reunion, you have trouble re-
calling the names of some of your former classmates. For
fun, the organizing committee has gathered the high
school yearbook photographs from your graduating class

and a list of names. You and your classmates are challenged to match
the names with the photographs. Much to your surprise you find that
you are able to nearly perfectly match the names with the faces.

This vignette, based on an actual study, illustrates that in many
instances information we cannot remember is still in long-term
memory.1 The difficulty is getting the information out of long-term
memory, a process psychologists term “retrieval.” Today, psycholo-
gists believe that a good deal of our forgetting is the result of retrieval
failure. To convince yourself of this, try Demonstration 5.1.

As described in Chapter 2, aging disrupts the ability to retrieve
information from long-term memory.2 Although retrieval failures are
often frustrating, it should be comforting to know that it is normal to
experience difficulty in calling up information not recently or fre-
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Demonstration 5.1

Get a sheet of paper and a pencil. Read aloud each word in the
list and after you say the word, write down a word that relates to
or is associated with the word you read. Do not write down the
word you read. Spend about 5 seconds on each word. Once you
have written down a response word, say the next word. Once
you have completed the list, take several minutes to relax.

Speech Clove
Brush Robber
Cheek Mast
Fence Fiddle
Honey Chapel
Flame Sonnet
Sheep Witch
Flour Roach
Knife Brake
Copper Twig
Glove Grin
Monk Drill
Daisy Moan
Miner Claw
Cart Singer

On a new sheet of paper, try to recall as many of the
words from the list above as you can. Do not look at your other
sheet of paper while trying to recall.

Once you have recalled as many words as you can, take
out your response sheet. Using these responses, again try to re-
call the words on the list.

You should find that you can recall much more of the list
with your own sheet of responses than without it. This shows
that most of the words you studied were stored in long-term
memory. The forgetting that you experienced when trying to
recall the words the first time was a retrieval problem. Getting
the words out of long-term memory was greatly facilitated
when you had retrieval cues to help.



quently used. It seems that our memory system is designed to reduce
the accessibility of memories that are no longer current or relevant. In
this way, memory serves us more efficiently as our environment and
our circumstances change. For instance, if you move to a new city (or
a new part of the city), your new telephone number becomes more
important than your old telephone number, and you adapt by re-
trieving your new number instead of your old one. Your memory
helps you adapt by making your old number less accessible so that the
new one can be more easily retrieved.

But this adaptive design feature of memory comes at a cost.
Things that you haven’t thought about for a while become less acces-
sible. Names, titles of movies, places visited—any pieces of informa-
tion you haven’t had to retrieve for some time—typically become
more difficult to recall. This is not necessarily a sign that your mem-
ory is failing—on the contrary, it is just a normal consequence of the
way memory works. The good news is that memory is designed to
quickly “reset.” An item not retrieved for a long while can again be-
come easily retrieved with just one exposure to that item.3 That one
exposure essentially signals that the information is again currently
important, and our memory responds by increasing the accessibility
of the information.

The implications for getting the most out of your memory are
straightforward. If you anticipate that you will need to recall some in-
formation you haven’t used in a while, then try to bring that informa-
tion to mind before you are put on the spot. For instance, if you are
going to a party where you expect to meet acquaintances you haven’t
seen for some time, think about their names, and perhaps the names
of their family members, before you get to the party. Of course, a key
question here is how to retrieve that “forgotten” name, movie title, or
vacation hotel in the first place. The rest of this chapter focuses on
this critical question.

Cues Facilitate Retrieval and Reduce Age Differences

For all of us, especially as we age, excellent memory performance is
possible when retrieval is facilitated. This fact has been dramatically
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demonstrated by a study conducted in Sweden similar to that shown
in Demonstration 5.1.4 Participants were presented with a list of 600
words to study, with just 20 seconds to study each word. During that
20 seconds they had to write down three words describing the word
being studied. It took over 3 hours for people to go through the set of
600 words. Afterward, the participants were asked to recall the entire
list of words. To help recall, they were given the descriptive words
they had written down.

After spending half a day looking at 600 unrelated words, how
many do you think you could remember? Maybe 100 if you were hav-
ing a very good day? With the help of the descriptive words, people
were able to correctly recall, on average, 543 words! The person with
the worst performance recalled 523 words. You might be wondering
whether the descriptive words given to aid recall simply allowed peo-
ple to guess the studied words without having to actually remember
the words. This possibility was addressed by giving people who had
not seen the word list the descriptive words used by the participants
in the experiment; they were able to guess an average of 104 words.
Thus, only a small portion (less than 20 percent) of the 500-plus
words that participants were correct on could have been guesses. The
rest were remembered.

In this study, retrieval of the 600 words was facilitated by allow-
ing the participants to use retrieval cues—the descriptive terms writ-
ten down while studying the list. When we take photographs or keep
a written log of our vacations, we are creating retrieval cues to help us
remember those experiences. Looking at the photographs or reading
our log even years later helps us remember details of experiences that
we stored in memory but cannot recover without those retrieval cues.
When friends recount events at a party that occurred several years
ago, they are providing us with cues that help us remember a celebra-
tion we had forgotten. Retrieval cues are essential for recovering
memories.

With increasing age, retrieval cues are especially important for
memory. It has been shown that when these cues are present, memory
levels in older adults are nearly as high as or even equivalent to those
in younger adults.5 The results shown in Figure 2.5 demonstrate this
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clearly. When individuals were told to recall an entire list of items pre-
sented earlier, with no retrieval cues provided, substantial age differ-
ences were seen. By contrast, when participants were given good re-
trieval cues (as in recognition tests when participants are re-presented
with the original items), the memory improvement for the older
adults was especially remarkable.

There are two lessons here. First, good retrieval cues are extremely
effective in producing great memory. Second, with good retrieval
cues, the negative impact of age on memory can be minimized. What
is a good retrieval cue? Research has provided an answer.

Effective Retrieval Cues Are Those That Were Present 
During the Original Experience

Among the best retrieval cues are those that remind you of what you
were thinking about during learning. Imagine, for example that you
were trying to learn the word “cat” in an experiment, and that when
you encountered the word, you thought of the “catlike” moves of
Michael Jordan. If this were the case, then “Michael Jordan” would be
a good cue for retrieving the word “cat,” whereas something that is
highly associated but not thought of during learning (e.g., “dog”)
would not be a good cue. To experience this phenomenon, try Dem-
onstration 5.2. The memory power of cues that reestablish your orig-
inal thinking as opposed to cues that are highly associated but do not
reestablish your original thinking has been shown repeatedly in scien-
tific studies.6 The lesson here is that cues that remind you of what you
were thinking about during learning are very effective.

The following cues will stimulate retrieval of forgotten informa-
tion:

� Returning to the physical environment in which the forgotten
information originated can provide excellent retrieval cues.
For example, have you ever walked into the kitchen and for-
gotten your reason for going in there? You are likely to recover
your memory by walking back to where you were before you
walked into the kitchen. Visiting an old neighborhood can
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Demonstration 5.2

Read each pair of words in the list below and try to remember
the capitalized words. Pay attention to the cues paired with
each capitalized word, as they might help you remember the
word during a memory test.

ground COLD
head LIGHT
bath NEED
cheese GREEN
stomach LARGE
sun DAY
pretty BLUE
cave WET
whistle BALL
noise WIND
glue CHAIR
command MAN

Cover up the capitalized words. Looking at the cues, try to re-
call the words. Now that you’ve had some practice, try it agin
with the longer list below.

fruit FLOWER
home SWEET
grasp BABY
butter SMOOTH
drink SMOKE
beat PAIN
cloth SHEEP
swift GO
lady QUEEN
blade CUT
plant BUG



wish WASH
hope HIGH
stem SHORT
whiskey WATER
moth FOOD
cabbage ROUND
glass HARD
country OPEN
tool HAND
memory SLOW
covering COAT
barn DIRTY
spider BIRD

Below, the cues words are listed in a different order. Use them
to try to recall the capitalized words you just studied, then
write them on your sheet of paper.

wish
whiskey
lady
tool
hope
drink
glass
fruit
barn
blade
cloth
butter

Do not score your recall just yet. Below is another list of cue
words, each cue related to one of the capitalized words in the
list you just studied. Using these cues, try to recall as many
more capitalized words as you can. Turn your recall sheet over 



produce a flood of memories for forgotten events. In writing
her autobiography, Doris Kearns Goodwin used this tech-
nique to retrieve memories of her girlhood in Baltimore.

� If you can’t place yourself in the actual physical environment,
then creating a visual image of that environment can be just as
effective a retrieval cue.7 For instance, if you can’t remember
where you put your wallet, you might prod your memory by
imagining each physical location you were in during the day
and your activities at each place.

� Re-create the sensory backdrop that was present when the in-
formation was stored. It has been shown, for example, that
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or get a fresh sheet of paper to write down the words as you re-
call them.

stop
insect
closed
eagle
long
bitter
cat
fast
square
lining
infant
ache

Now go back to the study list and count how many words you
recalled with each set of cues. What you should find is that you
recalled more with the first set of cues than with the second set
of cues, even though the second set of cues is more strongly as-
sociated with the capitalized words.



playing the same songs or providing the same smells that were
present when something occurred will increase our ability to
retrieve the memory of that event. Again, in the absence of the
actual song or odor, imagining it can be helpful.8

� Get in the mood you were in during the storage of informa-
tion. Mood cues seem to be most effective for retrieving infor-
mation that is congruent with the mood. So, it is easier to re-
trieve pleasant memories when you are in a happy mood,
whereas unpleasant memories seem to be most often retrieved
when your mood is more gloomy.9

� Repeat the kinds of thoughts you had when you were storing
the information to give yourself retrieval cues. Many times
this involves re-creating the mindset you had at the time. For
instance, if you are trying to remember the contents of a book
on Geronimo in a conversation with a friend, you can try to
duplicate the frame of mind you were in when you read the
book. You might have had an interest in the history of the
Southwest. Or you might have had an interest in the treat-
ment of Indians by the white settlers. Or you might have had
an interest in the Hispanic influence on the Indians. By re-
creating your frame of reference, you will generate the kinds of
thoughts that were present at the time of reading. These will
serve as good retrieval cues.

The More Specific the Cue, the Better

Cues that are highly precise and specific are more effective in retriev-
ing information than are cues that are more general. In one study, col-
lege students and older adults were presented a set of sentences de-
scribing a particular man doing something (e.g., a hungry man, a
brave man, a fat man, and so on). Later, the participants were given
either general or specific cues for retrieving the adjective that was
paired with each particular man (Figure 5.1). Not only were the spe-
cific cues more helpful than the general cues in retrieving the adjec-
tives, but the specific cues eliminated the age differences in memory.
In contrast, with the general cues, the older adults consistently re-

M O S T  M E M O R I E S  A R E  T H E R E 89



membered fewer than half the adjectives that the younger adults re-
membered.10

To provide yourself with specific and precise cues you can:

� Take notes and use them to retrieve needed details. For in-
stance, when conversing with your doctor, jot down notes to
use later as retrieval cues for remembering critical details. The
more precise the notes, the better.

� Take pictures or videos. As you age, these records can provide
specific cues to help you retrieve and enjoy cherished times
with family and friends, vacations, and so on. In fact, some
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Participants: College-age students and older adults (mean age �
70)

Phase 1: Read sentences in which a particular person was doing
something—e.g., The grimacing man held the cheese while the
mousetrap sprang on his finger.

Phase 2: Memory test for the adjective describing the person. The
test provided subjects with either a general or specific cue.

General cue: The ________________ man held the cheese.

Specific cue: The ________________ man held the cheese while
the mousetrap sprang on his finger.

Results: The specific cue increased recall and eliminated age dif-
ferences.

Figure 5.1 Specific retrieval cues are better than general cues. Source: K. E. Cherry, 
D. C. Park, D. A. Frieska, and R. L. Rowley, “The Effect of Verbal Elaborations on
Memory in Younger and Older Adults,” Memory & Cognition 21 (1993): 725–738.



suggest that reviewing videos is an effective way for people
with Alzheimer’s disease to remember family members and
shared events.

A Procedure to Maximize Retrieval

By itself, each retrieval cue described above may not provide a large
boost in information retrieval. But when used together as an inte-
grated technique, these cues can provide significant gains in remem-
bering. A team of psychologists has developed such an integrated sys-
tem to help victims and witnesses of crimes retrieve information
about the event. Research has found that people who use this system
can retrieve about 45 percent more information than those who don’t
use it. This research also showed that the system stimulates more
memory retrieval than does hypnosis. Older adults who were in-
structed to use this system recalled significantly more of a story read
three weeks earlier than did older adults who did not use this sys-
tem.11

To use this system, try to activate the cues just discussed, simulta-
neously. Specifically, think back to:

1. The physical environment at the time of the event.
2. Your “internal state,” which includes feelings, sensations, and

moods present at the time of the event. Your internal state
also can include your physical status at the time (had a cold).

3. Particular thoughts you might have had at the time.

Second, when you have activated these cues, focus your concen-
tration on memory retrieval. Do not allow disturbances or interrup-
tions to break your concentration. Be prepared to expend mental ef-
fort.

Third, continue to try to retrieve the memory, even if you are un-
successful at first. Research shows that the more times you attempt to
retrieve a memory, the more you will remember.12

Fourth, use partial information to help cue a specific memory.
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For instance, if you can’t remember a name, try to think about the
length of the name, the number of syllables, the starting sound of the
name, or the ethnicity of the name.

Use this system to help you maximize remembering.

Summary

The key lessons from this chapter are:

1. Much forgetting is due to problems with retrieving information
stored in long-term memory.

2. Retrieval cues can help us to access forgotten information.
3. As we age, retrieval becomes more difficult. Therefore, the ne-

cessity for retrieval cues in maintaining good memory be-
comes ever more important as we age.

4. Good retrieval cues are those that (a) help reestablish the context
and the mindset you were in during learning and (b) are highly
precise and specific

5. If retrieval is at first unsuccessful, keep trying.
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C H A P T E R  S I X

How to Learn and Remember
Complex Material
A R T I C L E S , L E C T U R E S , A N D  T E X T B O O K S

O
ne of my students came to me in great distress. He had
done poorly on a recent examination and could not fig-
ure out why. He had studied many hours for the exam-
ination, more hours than his friends. He had read the

required chapters several times and gone over his class notes innumer-
able times. Yet he was disappointed with his grade and what he was
able to remember.

The implicit belief that this student held was that the more one
repeats information, the better that information will be remembered.
This student is in good company. Many adults hold this belief, in-
cluding professionals such as physicians. Even authors of books that
provide advice on improving memory promote this belief. Yet, while
this seems intuitively to be the case, experiments that have directly
tested this theory clearly indicate that continuous rote rehearsal is not
a very effective way to remember and learn new information.1

Using good strategies during learning is the key to good memory.

93



This is true for people of all ages. One study showed that college pro-
fessors over 65 who were allowed to read an article outside their par-
ticular field of study only once could recall as much of the article as
younger adults (including young college professors).2 These older
professors had not developed a better memory in general. They per-
formed more poorly than the younger adults on material for which
they had not developed effective strategies, such as remembering a list
of names or faces. The older professors had developed powerful
strategies for remembering technical material. Their secret is that
they use a collection of techniques often referred to as “elaborative re-
hearsal.” Elaborative rehearsal involves enriching and embellishing
the material. This includes associating the material to related infor-
mation, thinking about how the content relates to your existing
knowledge, and forming images of the content. This chapter de-
scribes the techniques of elaborative rehearsal. With practice, you will
be able to use these techniques to improve your own memory ability.
If you make them your preferred thinking activity over rote rehearsal,
you will be a more successful learner.

Essential to the application of elaborative rehearsal for older
adults is that they may need more time to elaborate.3 So, take more
time if you need to, but be sure that you use that time for elaborative
rehearsal and not rote rehearsal.

If you are dissatisfied with your memory, chances are that you are
often reading quickly and listening without elaboration. For better
memory, change this minimal processing approach. As we present the
following elaboration strategies, think about how you would apply
them in your daily life to improve your memory. For example, you
could use them to remember information from a training manual, a
seminar on financial planning, or a book.

The Must: Comprehension

A straightforward key to memory is comprehending what you are try-
ing to learn. Students sometimes read assignments with an under-
standing of the words and the sentences but with little understanding
of the overall message or of what the passage is about. When this oc-
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curs, memory will be poor and fragmentary. To give yourself a first-
hand experience of how memory relies on comprehension, try Dem-
onstration 6.1.4

The lesson here is clear and striking! The most basic ingredient
for improving memory for articles, lectures, instructions, educational
programs, and so on is to make sure that you understand the material.
Here are things you can do to help improve your comprehension of
the material you want to remember.

Tools to Increase Comprehension
Ask Questions

When somebody is presenting information, ask questions when you
cannot understand the material. Don’t be shy about asking questions.
Remember that there are no stupid questions. When attending a talk,
you might fail to ask questions because you fall into the trap of writ-
ing down words from the talk without understanding the informa-
tion. Be sure that you understand what you are writing down. If you
don’t have time to write down all the important information, it might
be better to listen for understanding, ask questions, and tape-record
the lecture so that the details are available for later use.

Answer Practice Questions

Some training manuals and instructional guides may include practice
questions or exercises. We suggest that you do these exercises. In gen-
eral, test your comprehension of the material you want to remember.
Often, you can’t know what it is that you don’t understand until you
fail to produce a correct response. In the absence of practice ques-
tions, try to summarize sections after reading them.

Tell Somebody Else about the Material

After reading an informative article, a training manual, or an instruc-
tion booklet, recount the information to somebody else. In order to
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Demonstration 6.1

Read the following passage.

If the balloons popped the sound wouldn’t be able to carry
since everything would be too far away from the correct
floor. A closed window would also prevent the sound from
carrying, since most buildings tend to be well insulated.
Since the whole operation depends on the steady flow of
electricity, a break in the middle of the wire would also cause
problems. Of course, the fellow could shout, but the human
voice is not loud enough to carry that far. An additional
problem is that the string could break on the instrument.
Then there would be no accompaniment to the message. It is
clear that the best situation would involve less distance. Then
there would be fewer potential problems. With face to face
contact, the least number of things could go wrong.

Now turn away from the page and try to recall the ideas
in this passage—try to say it aloud to yourself.

If you were unable to remember more than several of the
ideas from this passage, you are not alone. Most people—both
young and older adults—find it very difficult to remember
any of the ideas from this passage. Notice that although the
passage contains sentences that are individually easy to under-
stand, the sentences do not relate to form a coherent message.
Thus, it is nearly impossible to comprehend what the passage
means. Next, experience what happens when you are provided
with a context that allows full comprehension of the passage.
Look at the picture on the next page, and then reread the pas-
sage.



Try to recall the passage again.
You no doubt noticed that once you were able to fully

comprehend the passage, your memory for the ideas in the
passage improved significantly. In fact, experiments have
shown that memory for passages like this one nearly doubles
once the passages are presented in a context that allows full
comprehension.



teach something, you really have to understand it. If you cannot ex-
plain the material to somebody else, then you haven’t understood it.
This technique will also help identify the gaps in your understanding.
Additionally, telling somebody about the material forces you to re-
trieve the information from memory. As discussed later, retrieval itself
is a potent memory technique.

Relate the Material to Your Knowledge

As Demonstration 6.1 illustrates, you understand better when you
connect new information with material that you already know. You
would fail to understand the demonstration passage if you had no
knowledge of balloons, microphones, and so on.

Sometimes what you already know can serve as an analogy to un-
derstanding new information. Indeed, many scientific discoveries
have been stimulated by analogy. In 1596, Johannes Kepler was try-
ing to understand why the outermost planets move more slowly
around the sun than do the innermost planets. The prevailing view
was that spirits caused the planets’ motion. Kepler suggested that
maybe there is one spirit radiating from the sun that gets weaker as
the distance from the sun became greater. But how could there be
such a power that could not be seen yet exert an effect at a consider-
able distance? Kepler developed his understanding of this new con-
cept by relating it to light. Light from a lamp shines less brightly on
objects that are farther away than on objects that are nearer. Kepler
used this known property of light to refine and support his under-
standing of the new information about planetary motion. Of course,
Kepler’s understanding was the precursor of the present-day concept
of gravity.

More generally, research has clearly shown that new information
related to what we already know is remembered much better than is
new information not related to prior knowledge. As already men-
tioned in Chapter 2, older adults generally have more knowledge (se-
mantic memory) than do younger adults. By relating your storehouse
of knowledge to the material you are trying to learn, you will be able
to exploit one benefit of age.
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Ask Why ?

An effective procedure for relating new material to existing knowl-
edge is to pose the question “Why?” In a series of experiments con-
ducted by one of the authors, students from Canada were given a set
of Canadian social studies facts to learn, such as: “There are more
unions in British Colombia than in any other province.” Students
who constructed reasons for why the fact might be true remembered
almost twice as many facts as students who were told to simply study
the facts for a later test. The “Why?” students did not even have to
succeed at constructing a reason—just thinking about possible rea-
sons produced better memory for the facts.5 Attempting to relate new
information to existing knowledge will improve your memory for
that information.

The Techniques: Elaborative Rehearsal Tools
Organize Information

By organize, we mean relate the information together and establish
groups of related information. For example, to help the students in
my memory course remember the research findings about memory, I
advise them to group the experiments in terms of what kind of mem-
ory store the experiment is about: sensory memory, short-term mem-
ory, long-term memory. Further, I tell them that rather than view each
new fact as a separate piece of information, they should relate it to the
theories that they are learning about the different memory stores.

Organization is perhaps one of the strongest techniques for sup-
porting memory over long-term time spans. The authors’ research has
directly compared organization strategies against other elaboration
techniques. The interesting finding is that when testing is immediate,
organizing a list of words or trying to better organize the information
presented in a prose passage does not necessarily produce better recall
of the material than do other elaboration techniques. Yet when test-
ing is delayed for a day or more after study, organization produces the
best recall of the material. Organizational strategies help older as well
as younger adults improve their memory for studied information.6

R E M E M B E R I N G  C O M P L E X  M AT E R I A L 99



Sometimes you have to work a little bit to find some dimension
on which to-be-remembered information shares some similarities.
For an example of this and of how powerful organization is, try Dem-
onstration 6.2.7

Create an Organizational Theme

If the information you’re trying to learn has no apparent organiza-
tional scheme, you might make up a sentence or story about the in-
formation. To this day, the only way I can remember the order of the
planets around the sun is to recite the sentence I used in elementary
school: “My Very Enthusiastic Monkey Jumped Straight Up Near
Pluto” (Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Nep-
tune, and, of course, Pluto).

Use Visual Imaging

Generating visual images of the material is a time-honored strategy
for improving memory. Over 2,000 years ago, Aristotle advocated
this technique. In the early 1900s a Russian who gained some notori-
ety for his phenomenal memory feats relied on visual imagery for
storing information in long-term memory. It seems that this individ-
ual was able to easily, almost involuntarily, generate vivid visual im-
ages. Even if you don’t have exceptional imagery ability, the act of try-
ing to create a visual image of the information you want to remember
will improve your memory. Forming a visual image forces you to
make the information more specific or more particular, making the
meaning of the information more precise and less arbitrary.

As a concrete example of how you might use imagery for learning
new information, consider the two kinds of photoreceptors on the
retina of the eye: rods and cones. The rods are specialized for vision un-
der conditions of low illumination but are not sensitive to color. The
cones are the receptors that are used to perceive color. To remember
this information you could form a visual image of a black and white
photograph of someone fishing in the evening with a fishing rod.
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Demonstration 6.2

Study each of the words in the list for about 5 seconds. Then
on a piece of paper try to recall as many of the words as you
can.

Pea Grasshopper Lawn Dollar
Parsley Clover Tea Lake
Gasoline Wine Ketchup Syrup
Horn Train Drum Thunder
Rattle Siren Canoe Oak
Blocks Bookcase Table House
Pilot Kite Bee Time
Robin Flag

Most of us would find recalling this word list difficult. In the
authors’ experiments, younger adults rarely recall more than
half of the words, and their recall is usually worse than 50 per-
cent.

Now study the words again (again, give yourself 5 sec-
onds per word), but do so by trying to relate groups of words
together according to some dimension on which they share a
similarity. To give you some help, you might think about the
dimensions of “things that are green,” “liquids,” “things that
make noise,” “things made of wood,” and “things that fly.”
Then try to recall the word list.

We expect that you found it easier to remember the
words after you imposed some organizational structure on the
list. Try doing the same thing for new information you want to
remember. You will find welcome improvements in your mem-
ory.



Then form another image of someone eating a colorful, many-flavored
ice cream cone. These images combine the names with the functions
of the two kinds of photoreceptors, thereby making this information
easier to remember.

Forming visual images not only improves memory but also en-
hances understanding. Used in this way imagery can simulate the
ideas you’re trying to understand and learn. For example, to increase
his insight and understanding of relativity and the consequences of
traveling at the speed of light, Albert Einstein used visual imagery. To
approximate the actual experience, Einstein imagined himself riding
a lightning bolt or falling in an elevator at very fast speeds.

With some tweaking, the visual imagery technique can become
an even more powerful aid for remembering. One study had stu-
dents view images in which to-be-remembered words were interact-
ing or presented separately. For instance, one group might be shown
a picture of a CART carrying LETTERS that had STAMPS affixed.
The other group might see a picture of a CART, LETTERS, and
STAMPS positioned separately side by side. The interactive-imagery
group remembered substantially more of the target words than did
the individual-imagery group. Further, memory benefits are observed
regardless of whether the interactive images are bizarre or common.8

Employ the “Why? ” Technique

As mentioned, asking yourself “why?” questions is helpful in compre-
hending material. The authors’ research has revealed that asking
“why?” is also an extremely effective technique for elaborating infor-
mation so that it is better remembered.9 The advantage of the “why?”
technique is that it is easily applied to a wide range of material that
you need to remember. For instance, in learning about the cardiovas-
cular system, one fundamental fact you might want to remember is
that arteries are thick and elastic and that veins are thin. This fact is
more easily remembered if you attempt to answer “why?” One answer
is that arteries carry blood away from the heart and thus are subjected
to spurts of blood produced by the heart’s pumping motion. To work
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well, muscular, elastic walls are needed. Muscular walls can withstand
the pressure created by spurts of blood pumped by the heart, and elas-
ticity can produce the action of a one-way valve thereby preventing
blood from flowing back toward the heart. Veins, in contrast, return
blood to the heart. Located farther away from the heart’s contrac-
tions, they are not as directly influenced by the heart’s pumping mo-
tion. Blood flows more evenly, so the walls need not be elastic or
thick. With this understanding, information is more likely to become
knowledge-based rather than memorized, and thus is more likely to
be retained in semantic memory. As we know, semantic memory
functions well even as we age.

To illustrate the range of the “why?” technique, consider a set of
facts as in the Bill of Rights. One amendment many people don’t re-
member is the Third Amendment, which prohibits quartering of sol-
diers without due compensation. This amendment is probably diffi-
cult to remember because it is unrelated to our daily lives. Asking
“why?” guides elaboration of this amendment so that it directly re-
lates to our existing knowledge. “Why is quartering of soldiers with-
out due compensation part of a Bill of Rights?” A plausible answer is
that under the governments of the 1700s, martial rule commonly
posed great financial hardship for some individuals who were forced
to house and feed soldiers. This Third Amendment guarantees that
such burdens will not be required of individuals living in the United
States. Generating answers to “why?” questions will not only help you
remember the information, but also may well stimulate additional in-
terest in the material you are studying. As you might expect, research
suggests that material that is more interesting is better remembered
than is information that is considered boring.10

All the above techniques will help you remember information,
but sometimes you may need additional help, especially if part of the
requirement is to remember their order. To memorize things that are
difficult to relate to prior knowledge or must be remembered in order,
use the Method of Loci.
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Try the Method of Loci

When my sister Marisa was faced with having to learn the Bill of
Rights for an exam, she complained that, unlike me, she “had a life.”
She did not want to waste her valuable time trying to memorize the
constitutional amendments by repeating them over and over as her
classmates were repetitively doing.

I told her that she could learn the material by using a powerful
memory technique developed by the ancient Greeks known as the
Method of Loci. Because materials for writing were expensive, the
Greeks memorized their public lectures and speeches. Good oratory
was highly prized, so the Greeks were committed to developing effec-
tive memorization techniques. One of the benefits of being alive to-
day is that the Method of Loci is perfectly legal. In ancient Greece it
was against the law for political candidates to hire a memory coach
(who would teach the Method of Loci) to help the candidates memo-
rize their political speeches. At that time it was believed that a mem-
ory coach conferred an unfair advantage to the candidate over his op-
ponents. With this method, each successive main idea is related in
turn to a familiar landmark (a locus) among a familiar route. Practi-
tioners typically construct an interactive image that relates an idea to
the landmark.

Having decided to follow my advice and use this method, my sis-
ter used different parts of our house as the loci, and imaged an activity
that incorporated each one of the first ten Amendments with a partic-
ular part of the house. First she imagined a member of a religious or-
ganization at the doorstep wanting to discuss his religion with her.
This represented the First Amendment: The right to free speech and
choice of religion. Having tired of the conversation, Marisa imagined
reaching into the front hall closet to grab a rifle to encourage the
visitor to leave. This represented the right to bear arms, the Second
Amendment. Next, the kitchen: Marisa imagined it overrun by a
troop of soldiers demanding to be fed. This violates the Third Amend-
ment: no quartering of soldiers against one’s will. The soldiers raided
the cupboard and did not pay for the food. This violates the Fourth
Amendment: no unreasonable search and seizure. And so it went.
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Each successive part of the house was related to another amendment.
At the time of the test, Marisa mentally “walked” through the house
and recovered the image she had associated with that part of the house.
This not only prompted memory of each amendment but also pre-
served the order of the amendments, which was a requirement for
the exam.

No matter what your age, you can effectively use the Method of
Loci. This was proven when a group of German researchers taught
the Method of Loci to older adults ranging in age from 65 to 83, in-
structing them to use the method in studying a list of forty words. In
order to have enough loci to connect to each word, the adults used
landmarks around the city of Berlin. The improvement in memory
was fantastic. Before learning the Method of Loci, these same adults
recalled on average no more than about three of forty words in a list
(but note that this is not much worse than younger adults’ recall,
which was about five of forty words). After practicing the Method of
Loci, the participants were then challenged with remembering a new
list of words and preserving the order in which the words were origi-
nally presented. Participants were given only ten seconds to study
each word. Even under these demanding study conditions, older
adults averaged twenty-three words recalled. After learning how to
use the Method of Loci on word lists, the participants then demon-
strated that they could use the method to remember lists of historical
events and their dates.11

Now, try Demonstration 6.3 to convince yourself that this is an
extremely powerful memory technique. Having learned about the
Method of Loci, you can use it to remember information that is not
easily structured or for which correct ordering is important.

� Material for a course
� Important chronology, such as a family tree
� The key points of a speech you are giving
� The order of procedures for new policies at work or for oper-

ating a new piece of equipment
� A grocery list, when pencil and paper are not handy

R E M E M B E R I N G  C O M P L E X  M AT E R I A L 105



Demonstration 6.3

Use the Method of Loci to study the following grocery list. Use
interactive imagery. Making the images bizarre can be helpful
as well.

hot dogs, cat food, tomatoes, bananas, chicken,
juice, broccoli, lunch meat, pasta, bread, cherries

Hint: Try using successive parts of your house as the loci, such
as
1. Driveway 5. Living room 9. Den
2. Garage 6. Bathroom 10. Bedroom
3. Front door 7. Dining room 11. Study
4. Hall closet 8. Kitchen

On a sheet of paper try to write down the grocery list.
You should find that you can recall most or all of the items.
If you are still having trouble with the method, here are some
images you might form to link each grocery item to a locus.

First, imagine your driveway with a big hot dog across it
Then an image of a cat eating her food in your garage
Your front door with tomatoes smashed against it
The front hall closet with a bunch of bananas hanging on the
coat rack
A chicken sitting on your living room couch, reading
Juice coming out of the faucet in the bathroom sink
Broccoli hanging from the dining room ceiling
Lunch meat wrapped around your kitchen refrigerator
Pasta insulating the walls of your den
Loaf of bread sleeping in your bedroom
Three slot-machine cherries on your computer screen in your
study

Recalling these grocery items is now a simple matter of taking
a mental walk around your house and trying to re-create the
images you initially formed.



Allocate Your Time

Once you’ve settled on the elaboration techniques that appeal to you,
you can take several more steps to improve their effectiveness.

First, for remembering large amounts of information, such as the
contents of a training manual or a textbook chapter, try to divide your
study time into several sessions or days instead of using all your time
in one block. Massing study time is not as effective as using the same
amount of time in several, shorter sessions. The idea here is exactly
the same as learning a skill like playing tennis or learning to play a
musical instrument. One long practice session once a week is not as
effective as many shorter sessions spread out over the week.

Second, focus your study time on the material you’re having trou-
ble remembering. You do not need to devote time to information
you’ve already learned. This recommendation seems obvious, so why
mention it? Well, research has been done on how participants studied
a list of items so that they would improve their performance on a
memory test for that list. Remarkably, many people tended to spend
more time studying items they had gotten correct on previous tests
than on items they had not previously memorized. In some ways this
finding makes sense, because by studying items you’ve successfully re-
membered, you are rewarded by easily recalling them on a memory
test. Clearly, however, this strategy doesn’t help you improve your
performance. The better strategy is to identify information that is dif-
ficult to remember and then spend your study time on those difficult
items.

Finally, try to study during a time of day when you feel the most
alert—what researchers term your optimal time of day. Especially for
adults over the ages of 60, thinking and remembering decline at
nonoptimal times of day. Most older adults report preferences for
morning over evening times. Exciting new research indicates that
when older adults are given memory tasks at the optimal times (i.e.,
morning), their performance declines little or not at all relative to
younger adults. Chapter 4 provides more details on this new insight
into the cognitive abilities of older adults.
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The Rest of the Battle

Getting information into memory is only half the battle. Getting in-
formation out is the other half. Evidence suggests that much of the in-
formation we store in long-term memory lasts a lifetime. Many of us
have had the experience of feeling that we know the material we are
trying to remember, and might even remember where in the book
that material appeared or in what lecture the material was presented.
Still, we are not able to bring to mind the desired information.

As described in Chapter 5, the challenge of retrieval becomes
more pressing as we age. Aging tends to diminish the ability of the in-
dividual to retrieve information from long-term memory. It’s likely
that the memory changes you notice as you age have to do with in-
creased difficulty in bringing to mind (retrieving) information stored
in memory.12 Retrieval might be said to be the weak link in memory.
The good news is that techniques exist that can facilitate retrieval and
that are extremely effective even for older individuals with declining
memory capabilities.

Practice Retrieving the Target Information

One powerful technique is to practice retrieving the information you
want to remember. If you can anticipate what that will be, then try
bringing that information to mind without your notes or the original
reference in front of you. That is, practice what you will be required
to do later during a speech, at work, or on a test: retrieve information
from memory. I once gave a talk in which I had selected a particular
word to use at a critical juncture in the talk. The word kept escaping
me, so I periodically retrieved it. When giving the talk, at the critical
juncture the word came to mind immediately. Our research has
shown that the act of retrieving information is one of the best ways to
ensure that information will be remembered.13 It “greases the gears,”
so to speak.

The retrieval practice technique is so powerful that it has been
successfully used in exciting research that has improved Alzheimer’s
patients’ memory for necessary information (see Chapter 13 for more
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extensive discussion of this technique). In the technique used with
Alzheimer’s patients, the patient is prompted to remember the target
information twenty seconds after hearing it. If that retrieval is suc-
cessful, then the next prompt occurs forty seconds later and so on un-
til the interval has reached five minutes or so. Individuals who are
able to retrieve the target information after a five-minute interval are
also likely to remember the information a week later!14

You could try adopting a similar technique for retrieval practice,
but of course use longer time intervals. Try to retrieve the information
you want to remember at a short interval after study, perhaps after fif-
teen minutes. If successful, then try increasingly longer intervals un-
til you can easily retrieve the material after several days’ delay from
last exposure.

Generate Retrieval Cues at Test

It is well established that retrieval is greatly improved when cues are
provided. To convince yourself of this, try Demonstration 5.1 (in
Chapter 5). As noted in that chapter, commonsense retrieval cues can
include written notes or photographs. But in many settings, it is dif-
ficult to provide yourself with retrieval cues. For example, you may
find yourself in the enormous parking lot of the mall, without a pad
and pencil to mark down the spot where you’ve parked. When you re-
turn to the parking lot after a long day of shopping, how will you re-
member where you left your car? In cases like these, you can exploit
particular cues to help stimulate your memory.

Use What You Already Know

Your knowledge base can be a good source of retrieval cues, especially
if during study you have hooked or linked the material being tested to
your previous knowledge. Previous knowledge is more easily retrieved
than is newly learned material. That easily retrieved information can
act as a cue to stimulate further retrieval about the topic, and you may
be able to access the required information. It is also important that
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you don’t just keep thinking about the identical information on the
topic, but that you try to keep retrieving different facts. Memory the-
orists believe that retrieval of the wanted information can become
blocked if you concentrate on the same piece of information. For in-
stance, the other evening I was trying to recall the name of a represen-
tative for a retirement fund. The name “Jim” kept coming to mind.
As I tried to retrieve other names, I kept coming back to “Jim.” I real-
ized that “Jim” was not correct and was blocking access to the right
name. I went to bed, forgot about “Jim,” and the next morning as I
thought about the person, his name came to mind: “John.”

Use Physical or Environmental Cues

You probably know from your own experience that the physical envi-
ronment can stimulate retrieval of information from memory. Per-
haps you returned to childhood surroundings, such as the house you
grew up in or your high school, and found that many memories came
to mind. Indeed, it may have surprised you how many things you re-
membered that you thought had been completely forgotten. It’s a safe
bet that most of those memories had to do with people and humor-
ous or poignant events associated with those locations.

The important question for present purposes, however, is whether
environmental cues are effective in stimulating retrieval of technical
information, such as facts required on an exam. The answer is yes,
they seem to be. Some research has compared the scores of students
who took an essay test (which requires recall) in the same classroom
where they heard the lecture material against the scores of students
who took the test in a different classroom.15 Students who took the
test in the same classroom as the lectures scored somewhat higher
than did students who took the test in a different classroom. Students
typically take tests in the classrooms where their lectures are held. So,
if you find that you cannot retrieve some needed information, you
might try looking around the room and envisioning the feel of the
classroom, the students you were sitting with, and other features
present during the lecture that contained the information being tested.
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By the same token, you may be required to remember material in
a different physical environment from the one where you first en-
countered it. You can provide yourself with environmental cues by
envisioning the physical environment in which you heard the infor-
mation. Research shows that cues derived from visualizing a study en-
vironment can be as effective as the physical presence of those cues.16

Get in the Mood

Your internal state during studying can actually serve as a retrieval cue
in a test situation, provided you can recapture that state at the time of
the test. One aspect of your internal state is your mood. Some studies
have reported that a particular mood present during encoding (e.g.,
happiness, sadness) can facilitate retrieval if the mood is recaptured
during retrieval, whereas other studies have not found that mood can
serve as a retrieval cue for technical information. Most studies agree,
however, on the fact that when mood is induced through music, it
can indeed act as an effective retrieval cue. For example, if the mood
inspired by background music during studying is stimulated during
an exam, then consistent improvement in performance has been re-
ported. So, if all else fails during that important test, you might want
to try re-creating the mood you were in when you studied the infor-
mation you are having trouble retrieving.17

Returning to the Classroom:The SQ3R Method

For many reasons, middle-aged and older adults are returning to the
classroom. Some are doing so in conjunction with retraining at their
current place of employment, some are entering a new career, and
some are simply interested in learning for the sake of learning. All the
techniques presented in this chapter can be used to better remember
and master school-related material or new business-related material.

You may find, however, that returning to the classroom presents
especially difficult memory demands. Many older students returning
to school, as well as younger students just entering college, mention

R E M E M B E R I N G  C O M P L E X  M AT E R I A L 111



as one of their most daunting tasks the memorization of large quanti-
ties of textbook material. This is not surprising, because very little in
our day-to-day routine prepares us for reading, digesting, and re-
membering large amounts of information from books.

To meet this challenge, you can use the SQ3R method. SQ3R,
which stands for “survey, question, read, recite, and review,” is an eas-
ily implemented, systematic, and effective way to guide your learning
from textbooks or any other written material. It integrates in step-by-
step fashion the techniques you have already learned about in this
chapter.

Survey

When starting your reading assignment, the first step is to skim or
survey the material in order to get a broad overview of the content.
Often, you can read the subheadings provided in a chapter to get an
idea of what the main topics are. Sometimes reading the first sentence
of each paragraph in a section can give you a good sense of the general
points addressed in the chapter. Regardless of the particular strategies
you use to skim a chapter, your objective is to map out the territory
covered in the book. As a concrete example, consider surveying a
chapter on intelligence in a developmental psychology text. By look-
ing at only the first two levels of subheadings and reading some initial
paragraph sentences, you can see that the chapter will cover the defi-
nition of intelligence, changes that come with age, how to measure
intelligence, factors that influence measurement of intelligence, im-
portance of intelligence, and information processing.

Notice that in “surveying” the chapter, you have created a struc-
ture or framework to contain the detailed material you are about to
read. Indeed, the purpose of surveying is to help you organize the ma-
terial. As you know, organization is one of the key steps in producing
good memory.
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Question

Next ask yourself questions about the material you have surveyed. It
is important that you ask the kinds of questions that will further stim-
ulate your own interest in the material. When you become interested
in an assignment, the material is easier to absorb. Many people report
that they feel more “in flow,” happier, and more like themselves when
they are absorbed in a productive task.18 Further, good questions will
stimulate elaboration and use of the “why?” technique. Consider
again that chapter on intelligence. Clearly, it would not be a good
idea to ask yourself, “I wonder how many pages I have until the end
of the chapter?” This type of question is bound to throw water on any
embers of interest you might have about the material. Better ques-
tions about a chapter on intelligence might be: “What determines in-
telligence—nature or nurture?”; “I wonder if there’s something I can
do to increase my kids’ intelligence?”; “Will my intelligence increase
as I age?”

Read

After asking questions, carefully read the chapter. Just read. Do not
take notes or underline. The objective here is to understand the mate-
rial. Underlining or taking notes can interrupt your attempt to create
a cohesive understanding of the chapter.

Recite

Next, you should test your knowledge at the end of a section or chap-
ter. Tell yourself, a friend, or your mate about what you’ve read. In-
stead, or in addition, answer any study questions that are included at
the end of the chapters or sections of your book. Reciting serves two
major goals. First, it provides retrieval practice, a tried-and-true mem-
ory improvement technique. Second, it helps you identify what you
did not understand or what you are not able to remember. This allows
you to more effectively focus on the next step.
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Review

Review the material, especially the material you did not understand
or remember well. Approximately 50 percent of your review can be
conducted with the book closed. After doing so, you might find that
using the book to take notes or underline is effective in helping you
learn and remember the specific information you found difficult on
initial review. The SQ3R recommendation is that underlining and
taking notes be left for the review period. This recommendation fits
in with the research findings indicating that students sometimes
study inefficiently because they spend time on material they can al-
ready remember. By postponing the time-consuming note-taking or
underlining process until review, you can reserve that last step to fo-
cus on information you have not already learned from surveying and
reading.

Should the SQ3R process be conducted on whole chapters or sec-
tion by section? There’s no scientific evidence to support one ap-
proach over the other, but studying a chapter section by section seems
to be the more effective method.

A Final Word

A piece of advice for those of you who are going back to school or tak-
ing classes that require remembering lectures and texts: all the tech-
niques discussed in this chapter are effective only to the degree that
you devote your attention to implementing them. During your study
periods you need to avoid distractions that compete for your atten-
tion. Turn off background noise like the television, radio, or clanking
washing machine. Try to find quiet, uninterrupted periods of time
when you can fully concentrate on the material. Many experiments
have demonstrated that divided attention during study substantially
reduces memory. This is true even when participants are instructed to
use elaborative rehearsal techniques during periods of distraction.
The same advice holds for remembering lecture material. While lis-
tening, don’t let your mind wander to worries, social engagements,
anticipated vacations, or that book that you just read about improv-
ing your memory.
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C H A P T E R  S E V E N

Remembering Tough Things

A
few years ago, the authors were filmed for an educational
video series designed for introductory psychology stu-
dents. The topic was memory, and as part of the video,
several older adults were assembled to chat about their

memory problems. One gentleman noted that a memory failure that
he was unhappy about was forgetting where he set down his keys. His
wife retorted, “But, Honey, in all of the years that I’ve known you,
you’ve always forgotten where you put your keys.”

Some things are tough to remember for all of us, no matter what
our age. Where we put our keys, the name of a person to whom we’ve
been introduced, a new vocabulary word we want to remember, the
title of a book someone has recommended to us, or a short list of
items to buy at the store—these details are perhaps not crucial, but
forgetting them can cause inconvenience and create frustration. This
chapter presents the memory strategies you need to substantially im-
prove your memory for things that are tough to remember.

First, it’s important to identify the fundamental characteristic
that makes things tough to remember. Things that have a high degree
of “arbitrariness” are hard to remember. Some people set their keys
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down anywhere in the house or office. For these people, there is no
rhyme or reason for where keys can be placed—it’s arbitrary. Simi-
larly, a person’s name is arbitrary. With the exception of some nick-
names, there is usually no inherent association between a name and a
person’s appearance. A standard memory assessment is to give people
a list of fifteen unrelated words at a fairly rapid pace (one word per
second), after which recall is attempted. Remembering all the words
is not easy because they have no obvious meaningful relationships.
Stop now and try this yourself with Demonstration 7.1.1

To remember tough things, one general strategy is to try to take
the “arbitrary” out of the information you need to remember. If you
made an attempt to create meaningful associations for the words in
the demonstration, you were making the items less arbitrary. You
could do this by thinking of how each word relates to things that are
personally relevant. For “drum” you might think of your nephew who
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Demonstration 7.1

Have somebody read you the list of words, or try reading them
yourself, spending one or two seconds per word. Then attempt
to recall the words in any order.

DRUM, CURTAIN, BELL, COFFEE, PENCIL,
PARENT, MOON, GARDEN, HUT, FARMER,
NOSE, BUZZARD, COLOR, HOUSE, RIVER

To get a sense for how your memory compares to that of the
general population, count how many words you correctly re-
called. When a list like this is read to adults at the rate of one
word per second, recall averages about seven words. Adults 70
years of age and older recall an average of about four words.

Source: Adapted from the Rey Auditory-Verbal Learning Test.



is a whiz at playing the drums, for “curtain” you might remember op-
erating the curtain at the school play, for “bell” you might remember
your mother ringing the bell for dinner, and so on. Or you could
build meaning into the list by constructing a scene or story that in-
corporates the words in the list. You might imagine a “farmer’s house”
on the “pencil”-thin “river” with the “moon’s nose” just going down
over the “curtain” of the “garden” and the “coffee” smells waking you
with the “bell.” By linking up the words in a meaningful way, the
words become less arbitrary, and recall for the list improves consider-
ably. I used this story strategy and was able to recall thirteen of the fif-
teen words. On a similar list, without using the strategy I recalled
fewer than five words. If you didn’t create associations the first time,
try doing so with the new list in Demonstration 7.2. You should ex-
perience a dramatic improvement in your ability to recall the words.

A second general strategy for remembering tough things is to pe-
riodically practice retrieving that information (pulling it out of long-
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Demonstration 7.2

Read the list of words or have somebody read you the list.
While reading or listening to the list, try to form associations
with the words. As suggested in the text below, you could tie
the words together in a story. Or think about a personal 
experience that involves that word.

DESK, RANGER, BIRD, SHOE, MOUNTAIN,
GLASSES, TOWEL, CLOUD, BOAT, LAMB,
GUN, SCHOOL, CHURCH, FISH

You should find that your recall has improved relative to your
performance on the first list in Demonstration 7.1.

Source: Adapted from the Rey Auditory-Verbal Learning Test.



term memory; see Chapter 5). Every so often during the day or the
week, retrieve the name of a new friend or client you want to remem-
ber. For that important point you want to make at a meeting, every so
often rehearse your presentation of it. For that joke you want to re-
member at the next party, practice retrieving it occasionally. A com-
mon belief is that we need to study a lot in order to cement arbitrary
information into long-term memory. Research has shown, however,
that periodic retrieval of newly encountered information can be just
as effective, and often is more effective, for creating abiding, accessi-
ble long-term memories (see Chapter 6 for more on this point).2

Remembering Names

“It’s one of the most uncomfortable social situations we face, and it
happens over and over again: We see someone we’ve met once or
twice but can’t recall the person’s name.”3 This is one writer’s lament,
shared by many. In fact, for people whose business depends on net-
working, forgetting peoples’ names can add economic loss to embar-
rassment. Aside from being arbitrary, names are challenging because
of the social context in which we meet new people. Social introduc-
tions are often accompanied by distraction. For example, we may be
preoccupied by anxiety about how we are presenting ourselves and
about what we are going to say. We may be attending to the person’s
appearance as well. Thus, when we hear a person’s name we may be
paying attention to everything but that. The upshot is that the per-
son’s name is not stored in memory and we have forgotten it within
seconds of hearing it. Using the terms introduced in the overview of
memory presented in Chapter 2, you might say that with all these dis-
tractions the person’s name resides in our auditory sensory memory
for several seconds and never receives the attention and working
memory “resources” necessary for more permanent memory storage.

The first and most obvious step, then, in remembering names is
to pay attention to the name. A simple technique is to immediately
say the person’s name in your response to being introduced: “Bob.
How do you do, Bob?” Saying the person’s name requires you to con-
centrate on it, thereby increasing the likelihood you will store the
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name in long-term memory. This may be difficult to do at first, but
keep working on it. Eventually it will become habit.

Step two is to reinforce the name in long-term memory. You can
do this by periodically using the person’s name during the course of
your conversation. This requires that you retrieve the name from
memory occasionally, and such retrieval practice is a powerful way to
help remember the name (see Chapter 6 for more on retrieval prac-
tice).

Probably the most effective way to store a name in long-term
memory is to reduce the arbitrary nature of the name. Pick out a trait
or physical feature of the person that would make the name fit (or a
similar-sounding word fit). When meeting “Ward,” for example, you
might notice a wart on his hand and then make the association be-
tween “Ward” and “wart.” When meeting “Gil” you might concen-
trate on the creases or wrinkles on the side of his neck, which remind
you of gills. Maybe “Steve” has big forearms, like those of a stevedore.
“Angela” could be so named because she has the appearance of a
sweet, innocent angel. “Debbie” might dress like a debutante.

This technique works because it provides a familiar relation for
the name, making it less random, and also because it uses people’s
physical characteristics, which are effective retrieval cues (see Chapter
5 for more on retrieval). Some years ago, I was interviewed on a local
television show to discuss memory. Not wanting to forget the name
of our host, Mary, I noticed that she had very close-cropped hair and
related that to her name. “Not hairy” became a cue for remembering
Mary. Under the glare and stress of the television cameras, I could
simply look at Mary’s hair and have her name immediately come to
mind. It has been years since the taping of the show, and the only
thing I remember is Mary’s name.

Often individuals do not have these distinguishing features, how-
ever. The solution is to use visual imagery to add those features or to
accentuate existing features.4 For instance, you can form a mental im-
age of gills on the person named Gil. This is a good approach to re-
membering the name of somebody you’ve not met in person. For ex-
ample, my friend had to remember the name of a business colleague
he had not yet met named “Lockheart.” One way to make this name
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more meaningful or logical, and hence more memorable, would be to
envision a man clutching his chest as if his “heart” had “locked.”

You can reduce the arbitrary nature of a name by adding personal
relevance to it, just as you might have done for Demonstrations 7.1
and 7.2. Clearly, you can relate a new person’s name to that of a fam-
ily member; for example, “Richard” is the name of my uncle. You can
also relate a new name to a movie, television, or book character whom
you really like (or dislike).

In summary, to remember names you need to:

� Pay attention to the name when introduced.
� Practice retrieving the name by using it after being intro-

duced.
� Make the name less arbitrary by associating it with a physical

or personality trait.

Last Resorts

If you haven’t used these techniques when being introduced to a new
acquaintance, don’t give up on being able to recall his or her name.
The trick here is not to think harder (which usually doesn’t work) but
instead to generate possible retrieval cues. One choice is to use the let-
ters of the alphabet as a prod, considering names that start with “A”
and moving on until your memory is jogged. A friend of mine was
telling me about the younger brother of bluegrass musician Bill Mon-
roe, whose name he couldn’t remember. He tried the alphabet strat-
egy, and upon reaching “C” he remembered the man’s name: Charlie
Monroe.

Sometimes you’ll have a vague feeling that a name (or any word
you’re trying to retrieve) did start with a particular letter. This im-
pression can be a good cue, and you can focus on generating names
starting with that letter. Even if you don’t get the name, the words you
generate can themselves become a thread that leads you to the name
you’re trying to remember. For instance, an older friend of mine was
trying to recall a name. He had the feeling that the name started with
“k” and started to think of names. He came up with “King,” knew that
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wasn’t correct, and then used “King” to think of “Queen.” “Queen”
wasn’t correct, but “Queen” (perhaps in combination with “King”)
cued “Royal.” “Royal” was the name my friend was trying to re-
member.

Other times trying to think of facts that are related to a person (or
any name you’re trying to remember) can help trigger your memory
for the name. For example, you might think about when you last saw
the person, what he or she looks like, where you met them, who their
friends are, what activities they like, and so on. A woman who suc-
cessfully used this technique relates: “My daughter lives in a new sub-
division in town that has a special name, which I have trouble re-
membering. I wanted to tell my neighbor. I thought, ‘Maybe if I
think of some related information, it will help.’ I thought about the
entry sign to the subdivision that has a cannon on it. ‘It must have
something to do with the Civil War.’ It came to me—Gettysburg!”5

One more suggestion is to write down the names of people you
see infrequently but want to remember. So, after meeting a new cou-
ple at a party, jot down their names and information about them in a
journal that you keep of your friends. The next time you anticipate
seeing them, you can refresh your memory for their names and prior
conversations with a quick glance in your journal.

Remembering Where You Put Things

Word has it that the average person spends a total of about five days of
the year looking for his or her keys. We do not know if this figure is
accurate, but it underscores how easily we can forget where we left a
needed object like keys, glasses, or a wallet, or even where we parked
the car. The best remedy is to establish a single location where you
consistently put your keys, glasses, or other easily misplaced objects
when you are finished with them. In my house we have a small key
holder attached to the kitchen wall where I routinely hang my keys af-
ter getting home. If I neglect to do so and see the keys lying around
later, I put them on the holder immediately. This small organizational
step can save you hours of frustration.

Sometimes it isn’t convenient to put your glasses in the same spot
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or to find the same parking space. Usually we “forget” where we put
these things because we are preoccupied with other thoughts when
we deposit these objects. So, this information never reaches our long-
term memory in the first place. Like remembering names, the solu-
tion is to stop for a moment and pay attention to your surroundings
when you place something somewhere. To make yourself pay atten-
tion, say aloud the place where you put your object. As you set your
keys down in the living room, say aloud to yourself, “I am now
putting my keys on the coffee table in the living room.” One older
gentleman told us proudly that he now never forgets where he has
parked his car. As soon as he gets out of his car, he routinely pauses
and pays attention to the landmarks on each side of his car.

Putting objects down in your house can create a more challenging
memory problem because the landmarks are so familiar that they lose
their effectiveness as cues. In this context, you may need to create a
more elaborate association between the object and its location. For
instance, if you put your keys by the computer, pause immediately
and create a story. “I was excited to check my e-mail so I went straight
to the computer and threw my keys down.” Again, it helps to say the
story aloud. Or you can imagine the computer taking your keys from
you as you sit down. These elaborations help memory in two ways.
They force you to attend to where you have placed the object, and
they create a rich set of cues, any of which can provide a link to your
memory.

Finally, if you are like the man described at the beginning of this
chapter who had a long history of forgetting where he had left his
keys, you might try adding perceptual markers to the objects. You
could tie a flag to the antenna on your car to allow easy visual loca-
tion. For smaller objects, products are available that provide percep-
tual cues as to the whereabouts of the lost object. One such product is
a key chain that beeps when you clap your hands. This solution can
have its own drawbacks, however. The key chain can beep when other
random sounds are made (a television), and then you have to fetch
the key chain in order to turn off the beeper. Indeed, this defect can
be so annoying that people stop using the beeping key chain, in
which case the memory techniques listed above may be preferred.6
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In summary, to remember where you put things:

� Find a location where you can consistently place the object.
� If this is not possible, pay attention when you deposit the ob-

ject by saying it aloud.
� Associate the location with the object by creating a meaning-

ful story or a visual image.

Learning New Vocabulary

There are times when you want to learn the meanings of new vocab-
ulary words. For example, you may want to learn some basic vocabu-
lary to facilitate traveling in a foreign country, you might be taking a
foreign language course, or you might simply be trying to build new
vocabulary in your native language. Remembering the meaning of
new words can be difficult because the relation between the vocabu-
lary word and its meaning is often arbitrary. Memory for vocabulary
meanings can be enhanced by using a simple memory strategy known
as the key-word technique.

The key-word technique involves two steps. First, identify a fa-
miliar word that is embedded in the new word or sounds like the new
word (or part of the new word). For example, in the word “penurious”
you can find several familiar sound-alike words—“pen,” “penny,”
“furious.” These familiar words are your key words. Second, form a
visual image of the meaning of the familiar key word interacting with
the meaning of the new vocabulary word. Continuing the example,
select “penny” as your key word. The new word “penurious” means
“stingy,” so you would form an image of a stingy man interacting with
a penny. One image might be a man who is clutching a penny. Our
research has shown that a bizarre image can often be more memo-
rable, in which case you could form an image of a man with his arms
wrapped around a giant penny. If forming visual images is difficult
for you, a verbal description of the scenario will serve the same pur-
pose.7

Now you have a strong memory record of the meaning of the new
word, as well as an easily available cue to that memory record. The

R E M E M B E R I N G  T O U G H  T H I N G S 123



next time you see or hear the new word, identify your key word and
use it to think of your image, which will contain the meaning of the
new word. The key word serves as a strong cue to your image (or sce-
nario), provided that your image contains the two meanings interact-
ing together or related in some logical way. That is, the key word is
not as effective if you envision the meaning of the key word next to
that of the new word (e.g., a penny next to a man).8 Also, sometimes
you will need to play with the sounds in the new word in order to find
a key word. For instance, the Spanish word perro has no clear English
word embedded in it. But “per” sounds like “pear,” so it could be the
key word that is used to form an interactive image with the meaning
of perro (dog). So, for example, you could imagine a dog eating a pear
or a dog who has pear-shaped ears. Later, when you see perro, the
sound “per” should cue the image of the dog.

You may have encountered books and tapes that use the key-
word method to help people successfully learn foreign vocabulary
(e.g., the “Linkword Language System”). Many scientific studies have
consistently confirmed the power of the key-word technique for
learning foreign vocabulary and learning new vocabulary words in
one’s native language. In one typical study, college students were able
to remember the meanings of 80 percent of sixty-one previously un-
known English words after spending only fifteen seconds applying
the key-word method to each word. To get a sense of how easy and ef-
fective this technique is, try it now on the list of English vocabulary
words shown in Demonstration 7.3. Use this technique to your ad-
vantage anytime you are trying to remember new vocabulary mean-
ings.9

In summary, the key-word technique works as follows:

� Find a known word—the key word—that is embedded in the
new word or is similar to the new word.

� Form an interactive image of the meaning of the known key
word and the meaning of the new word.

� Later, use the key word to remember the image that contains
the new word’s meaning.
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Demonstration 7.3

Spend about 10 seconds applying the key-word method to each
of the words (skip the ones you already know). If you need help
with selecting key words, we have provided possible key words
in parentheses by the vocabulary word. Otherwise, try finding
your own key words. Then cover up the key words and the
meanings with a sheet of paper, and try to recall the meaning of
each vocabulary word as you read it. You may be surprised at
how much you remember with the key-word technique.

Vocabulary Word Definition Key word
CLAYMORE sword (CLAY)
LOGGIA balcony (LOG)
INUNDATION flood (NUN)
SUNDER split (SUN)
PENURY extreme poverty (PEN)
SURREPTITIOUS secret (SYRUP)
PERNICIOUS causing harm (PERM)
HABILIMENTS attire (BILL)
POLYGLOT speaker of several (POLLY) 

languages (the parrot)
VERDANT green (ANT)
DESCRIED discerned (CRIED)
DISSEMBLE disguise (CYMBAL)
SOPORIFIC sleepy (SOAP)
DROMEDARY one-humped camel (DAIRY)
DUCTILE easily bent (DUCK)
DULCET soothing (DOLL)
EBULLIENT high-spirited (BULL)
STENTORIAN extremely loud (TENT)
DIAPHANOUS transparent (FAN)
TRENCHANT cutting (TRENCH)
FULSOME offensive (FOOL)
CONFLAGARATION a burning (FLAG)



Remembering Numbers

Telephone numbers, license plate numbers, identification numbers,
street numbers, ZIP codes, bank codes, social security numbers—our
society finds many uses for numbers. Because numbers are difficult to
remember, we normally write them down for later use. Sometimes,
however, it is inconvenient or impossible to write down a needed
number, and sometimes we tire of continuously having to find that
slip of paper in our purses, pockets, or drawers. So, at least occasion-
ally, we do need to rely on our memory to retain a number. This sec-
tion presents some methods to help you remember numbers well.

First, it is important for you to know that the memory technique
people adopt as children and continue to rely on throughout their
adult years is not very effective. Most people attempt to remember
numbers by repeating them over and over. Although this so-called
rote rehearsal technique (see Chapter 6) does keep the number active
in short-term memory, it does little to support recall of the number
from long-term memory.10 Short-term memory fades within a cou-
ple of seconds. This means that if you can’t continuously rehearse the
number, it will be lost from your memory almost immediately. The
other problem is that short-term memory holds a limited amount of
information (about seven numbers). So, although you might be able
to retain a seven-digit telephone number in short-term memory with
rehearsal, it is unlikely that you could accurately retain a new tele-
phone number with its area code, which involves ten digits, in short-
term memory. Most of you will have already discovered this lesson:
rote rehearsal is a poor method for committing numbers to memory.

The general principle for remembering numbers reflects the
theme of this chapter: reduce the arbitrary nature of the number. Fol-
lowing are some ways to make a number less arbitrary.

Find logical patterns in the number—describe the number to
yourself as a pattern. Two real-world examples illustrate how effective
this method can be. One of my relatives has the following telephone
number: 335-3978. I noticed that both groupings of numbers begin
with a number in the 30s. The first grouping is easy because 3s are re-
peated (33); then all I have to remember is 5. The second grouping
includes another number in the 30s that, when doubled (39 � 39),
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equals the final two numbers. I don’t dial this number often, but last
summer I needed it as I put my children on the plane to visit this rel-
ative. Not having the number with me, I had to recall it from mem-
ory. Remembering was easy because I had once taken the time to de-
scribe the number as part of a logical pattern. The second example
involves my friend’s telephone number at work: 864-2173. This
number simply starts at the highest even digit and follows with each
even digit in turn. Then the number begins going up by odds, but
with 7 in the middle.

Find groupings (chunks) of numbers that overlap with number
strings you already know. My home telephone number begins with
254-. Having learned that number, I use the first chunk of my home
number to help remember the number of the telephone in my office
(277-2547). I rarely need to dial my own work number, so I don’t use
it much. Even after more than eight years, I still remember it by rely-
ing on the knowledge of my home phone number. My helpful de-
scription is: “Starts with 7s, home number, ends with 7.”

More generally, you can add meaning to numbers by associating
them with your knowledge base. If you are a runner, you could relate
digits to running times. The number 3492 could be thought of as a
near world-record time of 3 minutes and 49.2 seconds for running
the mile. For those of use who are not runners, we might associate a
to-be-learned number with driving times for certain distances, the
ages of several friends, or notable dates in our personal or national
histories. After much practice with this technique, you could even use
it to become a memory performer. With 250 hours of practice per-
fecting this technique, one individual was able to remember strings of
over 80 digits that were presented at a rate of one per second. For the
much shorter strings of digits we commonly need to remember, the
technique is applied with little practice. All you need is a ready knowl-
edge base to associate with numbers.11

In summary, to remember a string of numbers:

� Do something to make the numbers less arbitrary.
� Periodically practice retrieving the numbers from long-term

memory. Periodic retrieval practice helps strengthen numbers
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in memory, making them easier to access from memory. It also
helps you easily generate the specific retrieval cues attached to
the number (e.g., “world-record running time,” “decreasing
sequence of evens followed by odds”).

Remembering Steps for Operating Electronic and
Computer Devices

“I recently purchased a new VCR, read the instructions, and tedi-
ously followed them to record my favorite TV show. The next time I
tried to record a show, I couldn’t remember what to do and had to
reread the instruction manual.”12 Most of us have experienced simi-
lar frustrating episodes of forgetting how to operate an electronic or
computer device. This problem is compounded when we addition-
ally cannot remember where we placed the instruction manual! Inci-
dentally, you can remedy this latter problem by putting all instruc-
tional documents for appliances and electronic equipment in one
location (e.g., a folder in a particular drawer).

You can implement two basic techniques to better remember the
steps to operate your new electronic gadget. The first technique is to
make yourself do more than just read and follow the instructions
when you first use the device. To remember what to do, take time to
elaborate the instructions and to make them less arbitrary. Various
ways to do this include:

� Translate the directions into your own words. Say the trans-
lated directions aloud or explain them to somebody else. You
can also translate the directions onto a sheet of paper, which
can serve as a quick reference to refresh your memory for later
uses.

� You might be able to make the control dials and buttons more
meaningful by attaching small labels that identify the purpose
of each one in words you understand.

� Comment on the steps. To finalize a recording time in my
VCR, I have to proceed through two steps that to me seem
unnecessary and redundant. I remember these steps by saying
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to myself, “OK, now I’m finished, except that I still have the
two unnecessary steps to do.”

� To make the directions less arbitrary, figure out the impor-
tance of each step. That is, produce elaborations that establish
cause and effect relations between the step and what the de-
vice is doing (see Chapter 6 for more on elaboration).

� Try to organize the steps themselves. Elaborate so that the or-
der of the steps has some logic to it.

Usually, we forget how to operate a gadget because we don’t use it
on a regular basis. Thus, the second technique for remembering is to
practice using the gadget periodically. Some concrete guidelines for
practice are the following:

� Try to space your practice sessions, especially for devices that
have a number of different functions that all have somewhat
different steps. I recently got a hand-held computer device for
scheduling appointments, keeping telephone numbers and
addresses, and jotting down notes. There were a lot of differ-
ent steps to remember. Instead of practicing all of the steps at
once, I practiced a few every day.

� Limit practice sessions to about thirty minutes, especially if
you are an older adult.13

� Some researchers suggest practicing the device (or for what-
ever it is you’re trying to learn the steps) once a week to main-
tain the steps in long-term memory. To help you stay with it,
you can enter a time on your weekly calendar for practicing.14

� It may be that you want to get “up-to-speed” on the device
rather quickly. In this case, for the first several weeks, you can
practice operating the device every other day. Afterwards, if
you don’t use the device often, then a booster practice session
every several months will be needed.

The key point here is that you should do anything you can to
make the information you want to remember less arbitrary. By using
the techniques described in this chapter, you will improve your abil-
ity to remember tough things in all kinds of situations.
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C H A P T E R  E I G H T

Remembering to Remember
M E D I C A T I O N S , A P P O I N T M E N T S ,
T H I N G S  T O  P A C K . . .

I
was on a trip to give a research talk at another university. The
morning after I arrived, I was selecting the sports coat, slacks, and
tie that I would wear to meet the students and faculty. As I rum-
maged through my suitcase to find my dress shoes, I was feeling

confident and excited about my talk later in the day. At first I was
perplexed when I couldn’t find them. Then to my horror I realized I
had forgotten to pack them. Later that day, there I was at my talk try-
ing to remain calm while dressed in tennis shoes. The ultimate irony
and embarrassment was that I was giving a scholarly talk on remem-
bering to remember!

How are we to understand this kind of memory failure? In this
case, I had not forgotten that I needed dress shoes. While deciding
what I needed to bring the day before, I had several times thought
about these shoes. My lapse was that I failed to remember the shoes at
the appropriate time during packing. Many of our daily memory
tasks are of this type. We have to remember to pick up bread on the
way home, to take our medication at the appropriate time, to show
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up for appointments, and to give our spouse or housemate a tele-
phone message. Whenever we forget in these situations, it is rarely be-
cause we have forgotten that we need bread, that we have to take med-
ication, or that we need to relay a simple telephone message. We have
not forgotten the critical information. We have forgotten to call up
the critical information at the appropriate moment. This type of
memory is known as “prospective memory.”

Surveys we have conducted with groups of younger and older
adults show that on a day-to-day basis, most people are more prone to
prospective memory failures than to any other types of memory fail-
ure.1 This trend does not diminish with age. In some cases, such as
forgetting to buy bread on the way home, prospective memory for-
getting produces only minor irritation. But this kind of forgetting
can have serious consequences as well. With age come more health-
related problems that often require remembering to take medica-
tion—a prospective memory task. Remembering to turn off the stove
when food is done or locking doors before departing for vacation are
also prospective memory tasks that, if forgotten, can spell disaster.

Although prospective remembering is intertwined in our daily
lives and poses increasing challenges as we age, memory experts and
books on memory rarely address this aspect of memory. The authors
of this book, however, have been conducting research on prospective
memory for over a decade. This emerging research will help you un-
derstand what you can do to prevent prospective memory failures.
Contrary to popular belief, not all prospective memory diminishes
with age. Aging seems to exacerbate the difficulty of performing only
certain types of prospective memory. This chapter alerts you to sev-
eral important kinds of prospective memory tasks that are especially
challenging for older adults, and it describes simple techniques to
meet these challenges.2

Where’s the Cue?

Previous chapters in this book have emphasized that memory in-
volves retrieving the desired information from a long-term memory
store. They have also emphasized that retrieval is facilitated by cues. A
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simple rule of thumb is that the more cues you have, the better your
memory will be—and this is especially true for older adults. For ex-
ample, your friend asks you if you remember a character from a par-
ticular movie you viewed a long time ago. Upon this direct “request to
remember,” you may find yourself stuck for the answer. But if your
friend then provides you with helpful details about the character’s ap-
pearance, role, and actions, you can use these as cues to help you re-
member the character.

When a task requires you to draw on your prospective memory,
however, there is no request to remember—no friend to ask you to re-
trieve information or to supply you with cues. This leaves you with
the most difficult of all memory tasks—having to retrieve informa-
tion in a virtual vacuum. For instance, if you have to remember to
give your friend a phone message, there is no cue telling you that you
should retrieve something from memory. That is, nobody asks you to
remember, so you don’t have the advantage of being in a “memory
mode” (where you can try to generate cues to prompt retrieval if nec-
essary, as described in Chapter 5).

Once you understand this basic problem, it is easy to see that de-
veloping successful prospective memory involves taking extra steps to
make sure that you provide yourself with appropriate cues. Before
learning these steps, be alert to a second major difficulty with pro-
spective memory. People sometimes resist taking the necessary extra
steps not because they’re being irresponsible but because tasks involv-
ing prospective memory (such as remembering to relay a simple
phone message) seem so easy. When the authors have asked adults in
their experiments if they try to do anything extra to remember a pro-
spective memory task, they often indicate that there is no need to.
Most people believe that they will not forget an action they intend to
perform sometime later. The authors’ research shows, however, that
no matter how vivid a thought seems to be at the moment, it can be
forgotten within a few seconds. The lesson here is: do not be seduced
by the apparent simplicity of prospective memory tasks. These tasks,
by their nature, strip away the cues we ordinarily rely on to prompt
successful retrieval. It is very important that you build useful cues
into prospective memory tasks.3
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Provide Your Own Cues

To remember to do things that require prospective memory, add ex-
ternal cues to the environment to serve as reminders. Some com-
monly used external cues are making entries on calendars or writing a
note to oneself. These cues are certainly helpful and work for many
people. However, they are not fail-safe methods, as I learned the hard
way. My daughter asked me to bring home a blank computer disk
from the office. Being a memory expert, I knew that this was a pro-
spective memory task and therefore would be difficult to remember.
Accordingly, I wrote myself a note as a reminder and placed it in my
briefcase, which I always carry to work. But I still forgot to bring the
computer disk home . . . because I forgot to check my note. The dan-
ger here is that after writing a note or making an entry on the calen-
dar, we may figure that the task is as good as completed and don’t
bother checking notes or calendars.

The best prospective memory cues are physical cues that serve as
alerts. Some examples are:

� Tape your reminder note over the opening of your briefcase.
� Set a timer as a reminder to check the oven, pick up your child

from practice, or leave for an appointment.
� Put a shoe (or other object) by the door as a reminder to take

the trash out or to put your check in the mailbox before leav-
ing the house for the day.

� Tie a red piece of yarn on the cabinet as a reminder to grab
your lunch from the refrigerator on the way out.

To maximize the “attention-grabbing” potential of your cues, use
unusual cues or display cues in an unusual manner. For instance, if
you ordinarily leave your shoes by the door, then placing a shoe at the
door as a reminder is not likely to attract your attention. Make the
cue something out of the ordinary. For instance:

� Instead of placing a shoe at the door, hang your shoes on the
doorknob or place a clock turned upside down at the door as a
reminder to do something before leaving the house.
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� Put a pan upside down in the middle of the kitchen floor as a
reminder to check the oven.

It also stands to reason that the cue should be placed in a promi-
nent location. It does little good to turn a clock in your den upside
down if you rarely go into the den. Likewise, a note to yourself that is
buried in a clutter of materials on the counter is not likely to be no-
ticed. The cue must be placed in a position so that you will encounter
it and pay attention to it in the course of your daily activities.

Finally, the cue will be most effective if it relates meaningfully to
the prospective memory task. That is, the cue should be informative
in terms of suggesting the action you are trying to remember.4 For exam-
ple, every two weeks I must remember to put the empty water con-
tainer on the porch so that the water company will give me a full con-
tainer. The day of the week on which the delivery is made is not
consistent, so the task is not routinely tied to a particular day. To re-
member the task, I put the empty water container by the door the
night before. Other concrete examples are:

� Place the check you want to mail by the door (instead of a
shoe).

� To remember to get your lunch from the refrigerator, tie a
piece of red yarn to the refrigerator door (instead of a cabinet).

� To remember to take out the garbage, put a piece of crumpled
scrap paper by the front door.

Summary

To remember a prospective memory task, take these steps:

� Use an external cue.
� Position the cue in a prominent position so that it alerts you.
� Try to use an informative cue that relates directly to the pro-

spective memory task.
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Create Imaginary Cues

For some tasks requiring prospective memory, you may have diffi-
culty adding external cues. At a restaurant with no cloakroom, for ex-
ample, you may slip your hat, scarf, or other item under the table
while you eat and have to remember to pick up your belongings after
eating. All of us have walked out of a restaurant without remember-
ing to gather some item, and perhaps even lost something of value.
Notice that this situation is a perfect recipe for forgetting. Your hat or
scarf is out of sight so there is no external cue to remind you to grab
your belonging. Also, in this situation you are unlikely to be able to
use unusual external cues. Even if you could, you might not feel com-
fortable putting a bizarre object on the table at a restaurant. In situa-
tions like this where external cues are sparse, use an imagery strategy
to create cues. Immediately after depositing your belongings, find a
landmark that will be prominent as you leave (the door works well).
Then imagine these items in some bizarre interaction with the land-
mark. Here are several examples to get you started:

� To remember your umbrella, imagine the exit door blocked by
a giant umbrella.

� To remember your hat, imagine the door as a big tunnel in the
shape of a hat that you have to slide through.

� To remember to stop at the store to buy bread on the way
home, imagine the intersection where you have to turn
blocked by a huge loaf of bread.

Several features of this imagery strategy help you to remember.
First, of course, a neutral object (e.g., the door) has now been embell-
ished so that it will grab your attention and thus serve as a reminder
cue. Second, the extra attention required to think of and form the im-
age keeps the thing you want to remember more “alive” in memory so
that it more easily comes to mind later. Research shows that the im-
agery strategy can indeed be quite effective in helping us remember to
remember. The authors have found that participants who were in-
structed to use imagery strategies remembered significantly more
than participants who were not told about the imagery strategy. In-
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deed, this strategy can be as effective for prospective remembering as
can adding external cues.5

Form Implementation Intentions

Consistent with this advice that establishing good cues is important is
compelling research by Gollwitzer and his colleagues showing that it
is critical to go beyond forming general intentions—specifically, it is
important to also think of where and when you will perform the in-
tended actions. Gollwitzer makes the point that when we set goals, we
often do not accomplish them, not because we don’t want to succeed
but rather because we simply do not think of our intended goals and
actions at the appropriate times. In one study, for example, one group
of women was taught about the importance of breast self-examina-
tions and strongly encouraged to perform them. Another group was
also encouraged to perform the examinations but this group was ad-
ditionally asked to form what Gollwitzer calls an implementation in-
tention. Rather than simply thinking about the general intention
of performing self-examinations, these women were encouraged to
imagine exactly where and when they would perform the examina-
tions—for example, while taking a shower in the morning. Although
both groups of women were highly motivated to perform the exami-
nations, the results indicated that the women who formed the imple-
mentation intention were much more likely to remember to perform
the task over the next month.6

Implementation intentions have been shown to be effective in a
variety of situations including helping people remember to eat
healthful foods, engage in exercise, and stop smoking. Moreover, im-
plementation intentions have been shown to be effective with older as
well as younger people and even to be helpful with people who have
certain types of memory problems.

Research demonstrating the effectiveness of implementation in-
tentions is so impressive that it caused me to be a little overbearing (I
believe my wife called it obnoxious) this past New Year’s Eve. When
discussing New Year’s resolutions with my friends, in the spirit of
helping them succeed I tried to get them to form implementation in-
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tentions. For example, after one of my friends told me that his New
Year’s resolution was to exercise more often, I told him about the re-
search on implementation intentions and told him that he should
take his resolution a step further and specifically think about the ex-
act conditions under which he would perform the desired behaviors.
Implementation intentions take the form of imagining, “When situ-
ation X arises, I will perform action Y.” I told him that he needed to
convert his general intention, “I want to exercise more often,” into an
implementation intention, “Every day after my eleven o’clock class, I
will go the gym and run for twenty-five minutes on the treadmill.” In
addition, I asked him to mentally imagine himself doing that. Mem-
ory is very associative, and by thinking in advance of the specific situ-
ation in which you are to perform an intended action, the thought to
perform the action will automatically come to mind when you are in
that situation.

For practice, before you move on to the next section, take the
time to form an implementation intention for a behavior you want to
remember to perform. You might want to remember to do something
later on today or you might want to change a routine behavior in
some way such as increasing the amount of exercise you get by using
the stairs rather than taking the elevator. Again, the key is to imagine
yourself performing the behavior in that particular situation.

Do It When You Think It

Be aware of another potential pitfall in remembering to perform tasks
that draw on prospective memory. Thus far, this chapter has provided
you with strategies to bring to mind at the appropriate time the pro-
spective memory task. Having successfully accomplished this mem-
ory feat, you may feel that you are home free. Not necessarily! This e-
mail circulating among older adults humorously illustrates the
problem:

This is how it goes: I decide to wash the car; I start toward the
garage and notice the mail on the table. OK, I’m going to
wash the car. But first, I’m going to go through the mail. I lay
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the keys down on the desk, discard the junk mail and I notice
the trashcan is full. OK, I’ll just put the bills on the desk and
take the trashcan out, but since I’m going to be near the mail-
box anyway, I’ll pay the bills first. Now, where is my check-
book? Oops, there’s only one check left. My extra checks are
in my desk. Oh, there’s the Coke I was drinking. I’m going to
look for those checks. But first I need to put my Coke farther
away from the computer. Oh, maybe I’ll pop it into the
fridge to keep it cold for a while. I head toward the kitchen
and my flowers catch my eye—they need some water. I set
the coke on the counter and uh-oh! There are my glasses. I
was looking for them all morning! I’d better put them away
first. End of Day: The car isn’t washed, the bills are unpaid,
the Coke is sitting on the kitchen counter, the flowers are half
watered, and the checkbook still has only one check in it.

For many of us, this amusing caricature is painfully accurate. The au-
thors’ research confirms that keeping intended actions in mind in the
midst of distraction becomes increasingly difficult with age.7

In technical terms, once the prospective memory task has been
retrieved from long-term memory, it must be maintained in working
memory until the task has been executed. The natural limitations of
working memory, however, introduce a new set of challenges. Be-
cause working memory can maintain information only for several
seconds (unless the information is rehearsed), once retrieved, the in-
tended action will stay in mind only briefly before it leaves our aware-
ness (see Chapters 2 and 4).

The rub here is that once the intended action leaves awareness
you are faced with the difficult task of remembering to remember the
intended action again. This may now be doubly difficult because the
external cues you relied on initially are sometimes no longer present.
For instance, you turn off your oven buzzer that signals the food is
done, then someone calls you to another room before you can take
the food out of the oven. This brief distraction can be enough to cause
you to forget that the food is still cooking. Despite implementing a
good strategy, you’ve ended up with burned food. Another common
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experience is to think about taking your morning medication (or vit-
amins) while in the kitchen, but on your way to the bathroom to get
the medication you get distracted by some clutter in the living room.
If you do eventually get to the bathroom, you now are no longer
thinking about the medication and instead you brush your teeth out
of habit.

The authors’ research confirms that intended actions are difficult
to maintain in awareness (i.e., working memory) for even brief time
periods. In several studies, participants were provided with external
cues that were so attention-grabbing that they rarely forgot to per-
form the prospective memory task. In some conditions, after seeing
this effective external cue, participants were prevented from execut-
ing the prospective memory task immediately. Instead, these partici-
pants were distracted and had to delay execution of the prospective
memory task by five to thirty seconds, during which time the cue was
removed. These short delays caused a significant number of partici-
pants to fail to execute the prospective memory task.8

For older adults, having to briefly delay execution of an intended
task was disastrous. When the older participants (those over 60 years
of age) were allowed to perform the prospective memory task at the
time the effective external cue was present, they forgot little or any-
thing. But when execution was delayed by as little as five seconds af-
ter the cue was removed, they forgot to perform the task about half
the time.9 This degree of forgetfulness is dramatic considering that in
some cases no distractions were presented after the five-second delay.
How can we understand this? As mentioned in Chapter 4, working
memory declines significantly with age. Perhaps it is these type of
memory failures that give rise to the common observation that we get
“absentminded” as we age.

The key lesson here is to recognize that our memory is not good
at handling scenarios in which a retrieved intention must be held
briefly before being executed. This is especially true when the brief
delay is full of distraction, when the delay is associated with removal
of the external cues we ourselves have provided as reminders, and as
we age. Here are some straightforward ways to succeed under any of
these conditions:
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� Whenever possible, as soon as you retrieve the intention, per-
form the task.

� If you get interrupted before you are able to follow through on
your intention, then create an external cue: you can set or re-
set a timer, quickly jot a note, or place some nearby object in
an uncommon position.

� If you cannot create an external cue, then take a moment to
imagine a mental cue. For instance, if a ringing telephone in-
terrupts you, quickly imagine setting the handset on your
hand with enough pressure to cause some discomfort. Hang-
ing up the telephone should then cue the image and thereby
remind you that something was unfinished when you started
the conversation. Alternatively, you might try crossing your
legs or your fingers as a cue.

Habitual Prospective Memory Tasks:When Practice
Does Not Make Perfect

Prospective memory tasks that are performed repeatedly become ha-
bitual and therefore may not be expected to pose memory problems.
Remembering to take a medication that is prescribed for a period of
time is a common and important example of a habitual prospective
memory task. At first you may forget to take the medication, in which
case you can use one of the memory strategies already described. Af-
ter awhile, however, taking the medication becomes part of the daily
routine and is not likely to be forgotten. So, where’s the memory
problem here?

After days of repeatedly taking the medication, you do it without
even thinking about it. Then one day, as evening approaches you can-
not remember whether you have taken your medication earlier in the
day. This memory failure presents a serious quandary. If you took the
medication and then take another dose for safe measure because you
cannot remember, you might be in danger of overmedicating. If you
didn’t take the dose but memories of taking the medication from pre-
vious days convince you that you really did take the dose that day,
then you will forgo that day’s medication.
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Research conducted in the authors’ laboratories has shown that
both these types of memory errors can occur when the prospective
memory task becomes habitual. These findings are reinforced by
studies that suggest that adherence to a medication regime can be
hindered by such memory problems. The authors’ research has found
that people, and especially older adults, are particularly susceptible to
forgetting that they have performed the habitual prospective memory
task when they are engaged in distracting activity at the time they per-
form the task. In other words, under conditions in which they are
very busy, older adults are very likely to repeat an action (the equiva-
lent of repeating a medication).10

A very effective measure to address this specific memory problem
is to put your medication in a pillbox that has separate compartments
for the different medications you take throughout the day or for each
day of the week. These pillboxes are inexpensive and widely available.
The presence or absence of the medication in that day’s compartment
tells you directly whether you have taken the pill or not. If your pill-
box is not transparent, consider the following story. A friend of the
authors’ has an 80-year-old mother who eats dinner out frequently,
and when she does, she places her pillbox upside down in front of her
dinner plate to remind herself that she hasn’t yet taken her pill with
her meal. She turns it right-side up after she swallows her pill.

� You can also use a tear-off calendar with daily pages. When
you take the medication, tear out that day’s page.

� You can make a chart and mark checks when you take your
medication.

If you do not want to fool with pillboxes or other external aids,
then there are several steps you can take

� Keep your focus on the task (taking the medication). Do not
allow distracting thoughts or conversations to intrude as you
perform the task. The more attention focused on the task, the
better you will remember having performed it.

� Try to perform the task in some unusual or different way each
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day. For instance, one day you might cross your arms as you
place the pill in your mouth. The next day you might place
one hand on your head as you place the pill in your mouth
with your other hand or you might swirl the juice around in
your mouth to make the event more distinctive and memo-
rable. These extra and atypical movements will help elaborate
the event, and thus make it memorable.11
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Table 8.1 Summary of How Age Affects Prospective Memory and How to
Improve It

Prospect Memory
Task Characteristic Age Effects Solution

Good environmental cue: Minimal Not needed
Take book back to
library—library book
placed by the door

Poor environmental cue: Substantial Create environmental cue:
Pick up a friend or —Associate with a daily
relative at a certain event (after lunch)
time, or take food out —Set timer alarm
of oven after a certain 
amount  of time, no 
set alarm

Maintaining intention Very substantial Do it when you think of it:
over brief delays —Take the medication

Remembering to take before taking out the 
your medication as you garbage
are about to take out 
the garbage

Habitual: Moderate to substan- Use external records:
Daily medication tial confusion over —Pillbox
taking whether action —Daily calendar or check

performed sheet



Summary

Table 8.1 summarizes different prospective memory situations, how
they are affected by age, and how to improve prospective memory in
those situations. In general, you should follow the simple steps below
for successful prospective remembering.

� Create an “attention-grabbing” external or internal (imagery)
cue.

� Do not delay performing the intended action once it has been
brought to mind (e.g., by a cue).

� If interrupted after the intention comes to mind, try to “reset”
your cue or quickly create a new cue.

� For a prospective memory task that is habitual (like taking
medication), to remember that you actually executed the ac-
tion use external records or distinct movements in executing
the action.
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C H A P T E R  N I N E

Mental Exercise and Memory
U S E  I T  O R  L O S E  I T

I
have an aunt who is well into her 80s. I see her only occasionally,
but when I do I am always impressed by how alert and vital she is.
She is an animated conversationalist. She can talk about a wide va-
riety of topics, and she remembers information well. The last time

I saw her at a family wedding, I asked her what her secret is. She in-
formed me that she tries to stay mentally active. I wondered what she
meant by that, and she said she has a group of friends that gets to-
gether during the week to play games like bridge. She studies the
Scrabble™ dictionary to memorize uncommon words and brings
out the game when company calls. She’s unbeatable. In fact, some-
times they make up new rules to add some variety to their games.

My aunt of course is not an isolated example. The New York
Times recently described a 102-year-old man whose life is anything
but dull.1 He works at the Institute for Clinical Science at Pennsylva-
nia Hospital, edits a medical journal, keeps two secretaries busy, and
plays a 1694 Stradivarius violin. Another 102-year-old works at a zip-
per factory in Los Angeles making sales calls and grappling with the
challenges of cheap imports. A 92-year-old man works forty hours a
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week as an efficiency expert at a plant making strings for banjos and
guitars. One idea about why these people have maintained their cog-
nitive abilities is that they continue to challenge and use those abili-
ties. This reflects the increasingly popular notion that memory ability
follows the “use it or lose it” principle. The scientific evidence pro-
vides guidelines for the kinds of activities that are most likely to keep
your memory abilities intact.

A central theme of this book is that memory is not a unified
“thing.” Rather, there are distinct kinds of memory. This property of
memory suggests that there are two possible interpretations of the
use-it-or-lose it principle. The “specialist” interpretation holds that
although using or practicing a particular kind of memory will in fact
keep that memory ability from degrading, it will not do much to
maintain other memory abilities. An analogy is that training for ten-
nis certainly helps maintain specific tennis skills but does little to in-
crease swimming speed. Similarly, spending more days swimming
may make you a stronger swimmer but it probably wouldn’t do much
to help your tennis skills.

In contrast, according to the “generalist” interpretation, doing
intellectual or memory tasks that are challenging provides a generally
positive effect on all memory abilities. The generalist position is illus-
trated by people who do the daily crossword puzzle in the belief that
it will help them learn and remember information in general. Is there
any truth to either interpretation of the use-it-or-lose-it belief?

Maintaining Specific Memory Abilities Across 
the Life Span

The evidence supports the idea that continued use of particular
types of memory skills will keep those skills functioning well into old
age. Research presented at a conference several years ago examined
the memories of both active and recently retired older architects. Ar-
chitects routinely are engaged in looking at and remembering floor
plans. In this study, both active and just-retired architects were given
a complex and novel floor plan to study and later to recall. Recall 
accuracy for the spatial layout of the plan was as good for the older 
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architects as for the younger ones. But when older architects who
had been retired for several months were given the same recall task,
performance was not nearly as high as for the older employed ar-
chitects.

This finding suggests two key points. First, the ability to remem-
ber spatial information can remain high into old age as long as the
person keeps using that kind of memory. Second, when that kind of
memory is no longer practiced, it is quickly lost. This certainly sup-
ports the use-it-or-lose-it principle. This early research leaves one im-
portant question unanswered: Were the good memory abilities dis-
played by older and unretired architects limited to spatial memory
(the “specialist” view) or could it have been the case that many types
of memory were still intact in the older and unretired architects (the
“generalist” view)?

An observation from an Alzheimer’s patient is consistent with the
specialist view.2 As expected, this patient performed poorly on a vari-
ety of memory tasks, “flunking” most of them. The surprising finding
was that this patient performed perfectly on a task in which he had to
put together shapes to form various target patterns presented by the
neurologist. This task likely involves visual working memory skills in
holding the target patterns in mind while working with the shapes.
Why wasn’t this memory skill devastated by the Alzheimer’s disease as
were the other memory tasks? As it happens, this patient had been an
artist. The implication is that because he had used his visual/spatial
skills extensively, he did not easily lose these skills, even with the dev-
astation of Alzheimer’s.

An experimental finding with older and actively working college
professors also supports the view that the particular kind of memory
ability being used is the kind of memory that will stay intact as we age
(this is the specialist view). One daily activity of college professors is
to read articles or listen to talks that contain new information and to
try to integrate this new information with their existing knowledge.
Other chapters in this book have mentioned that trying to relate new
facts to existing knowledge produces good memory for new informa-
tion. Following that reasoning, it could be assumed that college pro-
fessors are practiced at reading technical articles and books in such a
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way that they can remember the information from those sources.
Sure enough, researchers have found that older college professors
from 60 to 71 years of age could recall scientific passages about the
earth’s atmosphere and about the anthropology of tribal cultures as
well as younger professors. These older professors could also recall a
fictional prose passage as well as the younger professors. This study
also compared the memory for these kinds of materials among
younger and older people who were not professors. In this case, the
older people showed worse recall for the passages than did the younger
people.3

The bottom line is that older adults who stayed active at reading
and remembering new information (college professors) did not show
any decline in the ability to gather and remember information pre-
sented in articles. Older adults who were not as actively involved in
this kind of memory task showed definite declines in memory. The
lesson here is that practicing and using a specific kind of memory
does help maintain that particular memory ability at high levels.

Here are some everyday examples of this memory-specific use-it-
or-lose-it effect. One older retired woman recently took up bridge
again after years of not playing. She found that she was not as able as
she had been to remember the bidding and play of particular cards,
and this was frustrating to her. This can be a lot of information to re-
member, and the memory task is more difficult because the bids and
the cards can fly by pretty quickly (for those who don’t know bridge,
once a “trick” of cards has been played they are turned over so that the
players cannot see which cards have been played). After playing regu-
larly for several months, the woman was quite pleased that she was
able to do well at remembering the bidding and the cards that had
been played throughout the hand. By practicing weekly during her
bridge session, she was able to regain her ability to remember and use
necessary information to play a good game of bridge.

A retired professor who was still coming into campus several days
a week found that he was starting to forget where he had parked his
car in the campus parking lot. Incidentally this kind of memory prob-
lem is not uncommon as we age. This professor realized that his
memory no longer quickly and automatically recorded the landmarks
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that signaled where his car was parked. To address this problem, he
made himself pause after getting out of his car. He then forced him-
self to pay attention to what was in front of his car, behind his car, and
beside his car (but not the other cars—they might move). He was try-
ing to store in memory the landmarks of where his car was in the
parking lot. At first he found it hard trying to commit to memory the
landmarks of the parking lot. But just like the bridge player, after re-
peatedly practicing remembering this information he found that he
was easily able to remember where his car was parked. In fact, in
telling this story, the man smiled and remarked that now he doesn’t
even have to think about remembering where his car is parked. Notic-
ing and remembering the parking lot landmarks feels like an easily
performed habit. Again, practice at remembering this kind of infor-
mation not only improved memory but also made the process less ef-
fortful for this older adult.

With these examples in mind, identify the particular situations
where you would like to improve your memory. Once you identify
the situation, think about activities or tasks that would force you to
use that kind of memory. Then make sure that you regularly practice
or schedule those activities. If you follow this plan, you should expe-
rience memory improvement. Remember that at first it may take a lot
of effort, but if you stick with it you are likely to find that the amount
of effort lessens as your memory skills begin to return.

Evaluating the Generalist Position
Evidence from Career Activities

Let’s return to the issue of whether staying intellectually active pro-
vides protection for all memory abilities. One research strategy for
testing this issue has been to examine the general memory abilities of
older college professors, who, by virtue of the nature of their job, re-
main intellectually engaged while they are still working. According to
the generalist position, older college professors should score highly on
all tests of memory ability. Two studies showed that older professors
did not perform as well as younger professors on a variety of memory
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tests. So, this research suggests that staying intellectually active does
not help prevent loss of a wide range of memory abilities. Phrased in
terms of an everyday example, the results suggest that daily practice at
crossword puzzles may not prevent loss of memory in general. In fact,
one study directly found that the amount of time older adults spent
solving crossword puzzles was not associated with the preservation of
their intellectual functioning.4

Another set of studies suggests a different conclusion. Research-
ers at the National Institutes of Mental Health conducted a remark-
able study in which adults’ thinking and memory abilities were 
followed for thirty years. The study focused on the complexity of peo-
ple’s work and its influence on thinking and memory. Complex work
is work that is intellectually challenging, requires making decisions,
and demands some self-direction. For example, work that primarily
involves following instructions, performing routine activities, or han-
dling a tool on an assembly line would not be complex work. Work
that includes problem solving about dealing with people and other
unpredictable things, having to come up with original ideas, or set-
ting up new machines and equipment is complex. The results were
telling. Complex work was related to higher thinking and memory
scores on standard tests. These tests were not directly linked to partic-
ular work activities. That is, we see “general” increases in intellectual
functioning and memory when people’s daily job activities demand
thinking. Even more encouraging is that older workers well along in
their careers showed significantly more memory benefits of complex
work on memory and thinking than did younger workers. Similar
findings have now been reported in Japan, Poland, and Ukraine. The
lesson from these studies is clear. Using your brain daily in complex
activities is important—especially so as you age—for keeping your
memory and thinking skills sharp.5

In sum, in studies that have focused on the effect of mental 
engagement from a job or career on memory, the results are mixed.
Further, a majority of older adults do not work for pay.6 Thus,
before drawing any conclusions, we need to review additional re-
search.
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Research on Everyday Activities

Recent scientific research has given us a better idea of everyday activ-
ities that could possibly serve as “aerobic mental exercise.” In one
study, researchers collected information over a six-year period about
how often older adults engaged in a variety of everyday activities.7

These included physical activities (e.g., jogging and walking), social
activities, hobbies, home-maintenance activities, and challenging or
novel cognitive activities (learning a language or playing bridge). All
these adults were also periodically tested to evaluate memory func-
tioning throughout this time period. The memory tests measured re-
call of facts (semantic memory), recall of words, recall of stories, and
working memory.

The findings showed that activity levels did tend to change over
the six years. Importantly, not all activities helped buffer these older
adults from declining memory. Social activity and typical hobby ac-
tivities had very little association with how well the older adults main-
tained memory functioning. The activities that were significantly as-
sociated with good memory functioning were those that required
intellectual engagement. Adults who participated in demanding in-
tellectual activities were more likely to maintain their memory abili-
ties than did those adults who did not participate in such endeavors.
The results also showed that it is important to keep challenging one-
self intellectually. Those older adults who continued to engage in in-
tellectual activities over the six-year period were less likely to show
the decline in memory ability that was evident in adults who did not
do so.

Similar results were found in studies that examined adults rang-
ing in age from 41 to 88 years after time spans of twenty to thirty
years. One long-term study followed Canadian war veterans. Mem-
ory and cognitive measures were taken at the time of entry into the
army and compared with similar measures some thirty years later.
Those men who were more involved in intellectually challenging ac-
tivities showed less decline in memory and cognitive functioning
than did men who were less challenged. Importantly, research has also
found that frequent participation in cognitively stimulating activities
is related to reduced incidence of Alzheimer’s disease. One study in-
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volving older Catholic clergy found that those engaged in frequent
stimulating cognitive activity were half as likely to develop Alzhei-
mer’s (in a five-year follow-up) as those who infrequently engaged in
these activities.8

Summary

Two important lessons are to be gained from the scientific research:

� It appears that keeping active can be important in maintain-
ing memory functioning. “Use it or lose it” seems to be a valid
principle, in both a general and a specific sense. There is some
promising support for the generalist idea that challenging
your mind with a variety of intellectual activities will help
keep your memory decline at a minimum. The evidence more
strongly suggests that memory benefits from “specializing” in
intellectual activities that specifically challenge your memory.
Borrowing an analogy from sports, running will help you keep
generally fit, which may keep your swimming abilities from
declining. My swimming coach used this reasoning when the
pool at school was being repaired. He made the team partici-
pate in cross-country runs. But once the pool at school was
fixed, our workouts consisted only of swimming. Specializing
in swimming improves swimming more so than running im-
proves swimming. The larger lesson here is to stay especially
active in the mental activities you care most about maintain-
ing.

� Current evidence strongly suggests that your mind needs to be
challenged with “demanding” intellectual activity to keep
your memory functioning well. Learning a new language or
playing games that demand thinking (like bridge or chess)
may help keep general memory abilities sharp, whereas pas-
sively watching television will not. The most critical point is
that it is not what you do, but the degree to which you men-
tally challenge yourself in that activity. For instance, consider
again watching television. This might well provide intellectual
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engagement if you are analyzing the styles of the actors, figur-
ing out the motivations of the characters, anticipating what
comes next, and searching for a deeper meaning to the story.9

To help you include more brain-building activities in your life,
Figure 9.1 provides a list of common activities that require high levels
of intellectual engagement.10 For comparison, Figure 9.2 lists com-
mon activities ranked not very highly in terms of intellectual engage-
ment.

The scientific evidence discussed here encourages mental activity
as a way to help maintain memory ability as we grow older. There are,
however, important qualifications to this evidence. Scientists have
not been able to conduct the experiment that would prove (or dis-
prove) that increased mental activity has a causal effect on protecting
against age-related memory decline. In such an experiment, individ-
uals that have approximately equal memory scores would be required
to engage in different levels of mental activity for an extended period
of time and afterward would be tested on a range of memory tests. In-
stead, scientists have shown that individuals who engage in more
mental activity tend to have better memory. This result could mean
that better memory ability makes a person more eager to engage in
mental activity—not that mental activity produces better memory.
Further, some reports have failed to find a positive relation between
mental activity and memory performance in adult humans.11 Never-
theless, it seems that the news at this stage is positive. Maintaining an
active and mentally engaged life as we age is possible, and people who
do so seem to better maintain their memory function.

Yet, some claims you may hear speculate well beyond this scien-
tific evidence. For instance, in one popular book on brain fitness, the
authors suggest that doing routine activities in new ways will help
build “mental muscle,” presumably for improving memory and cog-
nitive functioning.12 Two examples are brushing your teeth with
your nonpreferred hand or wearing your watch upside down and on
the other wrist. Also proposed are exploring books on tape if you nor-
mally read, or getting news on-line if you normally watch your news
on television. In the authors’ opinion, such advice is overly simplistic.
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Playing cards
Playing chess
Doing jigsaw puzzles
Playing knowledge games
Playing word games
Reading newspapers and books and thinking meaningfully about 

them
Career reading
Using the library
Watching educational TV
Letter writing
Creative writing
Programming software
Using software or a calculator
Balancing your checkbook
Preparing your taxes
Doing math
Attending a lecture
Giving a talk
Doing business activities
Job training
Taking a course
Learning a language
Debating an issue on the meaning of a movie with someone
Relating what you have learned to someone

Figure 9.1 Common activities requiring a high level of intellectual engagement.



It is quite unlikely that brushing your teeth with your nonpreferred
hand, wearing your wristwatch upside down on the other wrist, and try-
ing something different for breakfast will provide intellectual challenge.

Variety Is the Spice of Memory

The final ingredient in the recipe for better memory through mental
exercise is to build a routine that includes a mix of activities that chal-
lenge your intellect. Focusing on just one activity does not seem to
give the degree of mental exercise needed to keep the brain fit. For in-
stance, simply increasing your hours per week doing crossword puz-
zles is not associated with improved cognitive performance.13 Variety
is key. Those who engage often in a variety of the activities such as the
ones listed in Figure 9.1 are more likely to slow or even arrest their
age-related memory losses. The list in Figure 9.1 should not be
viewed as a strict guideline. The central guideline is to create and find
activities that are intellectually demanding. The goal is to try to inte-
grate into your life activities that demand problem solving, thinking,
and remembering. To get you started, here are some examples of how
you might increase the intellectual challenges of activities you are al-
ready doing.

� Social activities per se are not necessarily intellectually de-
manding (see Figure 9.2). To help memory, inject an intellec-
tual activity into social get-togethers. For instance, some
groups regularly discuss an assigned novel. Others may discuss
a movie. Older adults participating in these book (or movie)
discussions well into their 80s and 90s tend to be mentally
alert and energetic.

� There is evidence that not just any reading provides the kind
of demanding intellectual activity that will help slow memory
loss with age. Reading tabloids, celebrity, or movie magazines
does not require the kind of deep, evaluative thinking that
helps keep your mind and memory working well. One 75-
year-old head of a company, for example, reads Shakespeare to
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keep his mind challenged. Preparing outlines of what you’ve
read can also stimulate your mind and slow memory loss. Of
course, if you are among the many who don’t want to write an
outline of what you’re reading, then get in the habit of sum-
marizing what you’ve learned to your friends and relatives. Or
write your summaries, thoughts, and critiques of what you’ve
read during the day in a journal.14

� Increase the level of intellectual engagement your hobbies
presently require (see the list in Figure 9.2). For instance, to
increase the mental exercise of playing a musical instrument,
work on memorizing a favorite piece. Try to learn a new style
of playing, like improvisation. Learn the music theory that
underlies the music you enjoy playing.

� Inject more intellectual challenge in your self-maintenance ac-
tivities (Figure 9.2). Try experimenting with new meals and
dishes. Think about how changing ingredients would change
the taste or consistency, then put your hypotheses to the test.
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Physical: gardening, jogging, sailing, playing tennis
Self-maintenance: preparing a standard meal, doing housework,

shopping, caregiving, owning pets
Hobbies: maintaining your car, repairing your house, assembling 

an item, woodworking, photography, sewing, singing
Social activities: eating out, going to a party, visiting relatives
Entertainment: watching game shows, comedies, soap operas on 

TV, listening to the radio, watching a sporting event, watching 
a movie, going to a concert

Figure 9.2 Common activities that do not require a high level of intellectual
engagement.



C H A P T E R  T E N

Physical Exercise and Memory
N O T  E X E R C I S I N G  I S  R I S K Y  B E H A V I O R

M
y research on this chapter quickly convinced me of the
multiple benefits of exercise at any age, so much so that I
became an impassioned crusader for the value of exercise
in older adulthood. During my early research, I discov-

ered that this thinking is counterintuitive for people who grew up in
another era. For example, one woman told me that her father, who
had been an avid athlete, quit playing tennis when he turned 50. His
thinking and the advice given at the time were that demanding ath-
letic activities were too vigorous and that older adults should not
push their cardiovascular systems. After hearing several stories like
this, I realized that the traditional view of aging was that older adults
should conserve energy and avoid any activities that could possibly do
harm. This mode of thinking about aging has a long history. Sir Fran-
cis Bacon, a philosopher and scientist who lived in the 1500s and
1600s, believed that human longevity is determined by how quickly
we use up our vital spirits. According to this view, a long and healthy
life results from inactivity and conserving one’s resources.
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I used to think this way too. My view was shaped by events like
the one that happened to my favorite teacher while I was an under-
graduate. He died from a heart attack while shoveling snow from his
driveway, and I later learned that this is the leading cause of death
from snowstorms. Incidents like this led me to believe that activity is
unhealthy for older adults. While it is true that strenuous exercise is
dangerous for older people who have been leading sedentary lives, it
is also true that developing a regular exercise regimen in older adult-
hood is one of the most important things you can do for your physi-
cal and mental health.

In recent years, there has been a reversal of thinking about the
value of exercise in older adulthood. We are at a point today where
prestigious organizations like the National Institute on Aging, the
International Longevity Center, the Centers for Disease Control and
Prevention, and the American College of Sports Medicine are
strongly touting the virtues of exercise for high-quality functioning in
later life. It is obviously unwise to lead a sedentary life and then sud-
denly engage in strenuous physical activities such as snow shoveling.
But there is complete agreement today that when training is built up
gradually and done properly, it is dangerous not to exercise. Despite
these urgent calls and the emergence of convincing evidence of the
benefits of exercise for both physical and mental health, however, it is
estimated that less than 10 percent of older adults engage in exercise
that is sufficient to maintain and enhance endurance and muscular
strength.1

This chapter describes some of the physical declines that occur
with age, along with the powerful benefits of exercise on physical
health for people of all ages. It then explores research testing whether
exercise facilitates mental functioning. To foreshadow, there is strong
recent evidence that exercise improves some cognitive functions. The
end of this chapter presents strategies for beginning and sustaining a
balanced exercise program.
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Physical Changes with Age:The Bad News
Cardiovascular and Respiratory Systems

All of us who are over 40 know that aging profoundly affects our bod-
ies. Major changes occur in our cardiovascular and lung capacity. The
cardiovascular system, consisting of the heart and blood vessels,
transports substances (oxygen from the lungs, nutrients from the di-
gestive system, hormones from the glands, antibodies from the im-
mune system) to the cells in our bodies and carries waste products to
the kidneys and lungs. This nourishment of the body’s cells is accom-
plished when the heart pumps oxygen-rich blood through the arteries
and into the capillaries of the body’s organs. The capillaries have
highly permeable walls that allow the transfer of oxygen and nutrients
from the blood to the organs.

Advancing age produces some declines in cardiovascular effi-
ciency. Normal aging tends to have small effects on the functioning of
the heart at rest, but it does reduce the maximum efficiency of the
cardiovascular system (that is, its top efficiency while exercising).
Starting in middle adulthood, the walls of the coronary arteries tend
to narrow, and they become less flexible and more rigid. With both
age and negative lifestyle-dietary choices, the level of cholesterol in
the blood tends to increase. These factors lead to progressive blockage
of the arteries, making it more difficult for the blood to pass through
the system. These conditions force the heart to work harder, raise
blood pressure, and increase the probability of a heart attack and
stroke. A heart attack occurs when the coronary arteries (vessels that
supply the heart with oxygen and nutrients) are prevented in some
way from supplying the heart with blood (e.g., because of clogging).
A stroke (the equivalent of a brain attack) occurs when brain cells
don’t receive their normal blood supply (e.g., because of clogging of
arteries that supply blood to the brain).

Aging also affects the respiratory system. It reduces the amount of
oxygen that is taken up by the blood in the lungs. Also, older individ-
uals cannot breathe in and exhale as much air. The consequence is de-
creased “maximal oxygen consumption,” which represents the body’s
maximum capacity to transfer oxygen throughout the body and to
use it during exercise. To measure maximal oxygen consumption,
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people are asked to exercise on a machine (such as a stationary bike)
and are asked to breathe through a large tube placed in the mouth.
This allows measurement of the body’s consumption of oxygen. As
you continue to exercise at increasing workloads, the rate of oxygen
uptake keeps increasing but eventually reaches a plateau, and this rep-
resents your maximum ability to take in oxygen and transport it
throughout your body. Maximal oxygen consumption is thought to
be the best estimate of cardiovascular fitness, and it decreases from 5
to 15 percent in each decade of life after the age of 25.2

Muscular and Skeletal Systems

In addition to developing wrinkles as we age, we lose bone calcium.
As our bones become more brittle, we are at greater risk for breaking
bones from falling. As a result of bone loss and spine compression, we
lose a bit of height between the ages of 30 and 70 (men lose about one
and a quarter inches, whereas women lose up to two inches).3 The
loss of bone mass is more pronounced in women after menopause,
and this puts them at greater risk for osteoporosis (a severe loss of
bone minerals and increased bone brittleness).

Also well documented is the loss of muscle mass (this loss is called
sarcopenia), which causes a loss of muscle strength as we age. We lose
about 30 percent of our muscle strength between the ages of 30 and
70, and the rate of loss is thought to be even more precipitous after
70. These losses often have severe consequences, ranging from inter-
fering with our ability to perform routine chores around the house to
threatening our ability to walk or rise from a chair independently.

We also have reduced muscular and joint flexibility, which means
that our range of motion becomes more limited as we get older. There
are corresponding declines in our postural stability, which means that
we are at greater risk for losing our balance while standing and for
falling while walking. This is a serious problem for older adults, as
falling is the number one cause of accidental injury in people 65 and
older. And, given the increased brittleness of bones, falls often have
much more severe consequences (e.g., bones break more easily) in
older adults.4
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Summary

Thus far this section has presented a rather depressing list of physical
declines that accompany typical aging. As can be seen in Figure 10.1,
the declines are quite general in the sense that they affect all our bio-
logical systems.5 This news is not good. When left to its own, the
body experiences a gradual decline in lung capacity, oxygen con-
sumption and transportation, bone density and muscle mass, and
flexibility. These declines along with some aches and pains often lead
older people to restrict their activity even further, which in turn leads
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Figure 10.1 Age-related declines in the major biological systems.



to increased losses in strength, bone mass, flexibility, and endurance.
These conditions lead to a vicious cycle that has the effect of severely
limiting one’s activities and quality of life.

What are we to make of this? Should we lie back and wait for the
inevitable to occur? Absolutely not! Although history has been
marked by those looking for miracle antidotes to aging (such as Ponce
de Leon, who searched in vain for the Fountain of Youth), today it is
becoming increasingly clear that there are no miracle potions to re-
dress the effects of age. The strong consensus today is that your health
in your older years is determined to a substantial degree by how you
lived your life in your younger years. This is a somewhat cruel cir-
cumstance, because nearly all of us feel healthy in our youth and often
do not realize the strong need to control our diet and engage in exer-
cise. With the benefit of today’s research, however, we now know
that—other things, such as genetics, being equal—those who lead a
life free of alcohol abuse and smoking, maintain a balanced diet that
is low in fat, and exercise regularly are not only likely to live longer
but also much more likely to maintain their strength, endurance, and
flexibility into their older years.6

The data are crystal clear in showing that people of any age (even
those over 90) can benefit from exercise. As noted above, the younger
you are when you begin to exercise, the better. But it appears that ex-
ercise at any age produces improvements in health and functioning.

Effects of Physical Exercise on the Body

As Table 10.1 shows, balanced exercise programs can significantly
slow down nearly all the age-related physical declines described in the
previous sections. Some believe that most of the physical declines we
see with advancing age are actually due to our increasing inactivity as
we get older and not to steady and irreversible physical deterioration.
These people point to data like those in Figure 10.2 showing that ex-
ercising older adults have relatively “young” physical systems. It
should be heartening to realize that the cardiovascular capacity of 75-
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year-old athletes is similar to that of slim but sedentary 25-year-olds.
Indeed, the benefits are so pronounced that master athletes in their
50s and 60s today actually perform at levels comparable to those of
the gold medal winners in the 1896 Olympics. As shown in Table
10.2, the 1979 champion in the 65- to 69-year-old age category
would have won the 1896 Olympic marathon by nearly six minutes!7

It is important to realize that it is not only master athletes who
can maintain their function. Exercise is beneficial at all ages, even light
and moderate forms of exercise. So even if you are out of shape and in
your 80s, exercise may prevent or delay cardiovascular disease or os-
teoporosis. It may also help you recover the ability to get up by your-
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Table 10.1 Effects of Age and Exercise on Various Bodily
Conditions and Characteristics

Effects of Age Effects of Exercise

Cardiovascular system
Cardiovascular disease Increases Decreases
Stroke Increases Decreases
Blood pressure Increases Decreases
Cholesterol Increases Decreases
Body fat Increases Decreases
Aerobic capacity Decreases Increases

Muscular and skeletal systems
Muscle strength Decreases Increases
Muscle endurance Decreases Increases
Muscle mass Decreases Increases
Flexibility Decreases Increases
Bond density Decreases Increases

Base rate of metabolism Decreases Increases

Depression Increases Decreases

Source: Adapted from R. Dustman, R. Emmerson, and D. Shearer,
“Physical Activity, Age, and Cognitive-Neuropsychological Function,”
Journal of Aging and Physical Activity 2 (1994): 143–181.
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self, climb a set of stairs, and twist the cap off a jar. If you are still ca-
pable of performing these tasks, exercise will help you maintain that
ability for as long as possible. Beyond avoiding the negatives, exercise
can improve your level of activity, relieve depression, and in general
enhance the quality of your life.

Endurance or Aerobic Exercise

Aerobic exercises are the ones that elevate your breathing and heart
rate (and metabolic rate), creating major health benefits when they
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Figure 10.2 Maximal oxygen consumption over the life span for sedentary and athletic
older adults.



are done for extended periods of time. Examples include jogging,
brisk walking, and swimming, as well as activities related to your
lifestyle like raking leaves, vacuuming the house, and dancing. All
these activities, when done at sufficient pace and when maintained
over time, improve the functioning of your heart, circulatory system,
and lungs.

As indicated earlier, the best measure of cardiovascular perfor-
mance is thought to be maximal oxygen consumption during strenu-
ous exercise. Research shows that older adults, just like younger ones,
demonstrate the same significant benefits in maximal oxygen con-
sumption with prolonged endurance training. And, as Figure 10.2
shows, athletes maintain their maximum oxygen consumption across
the life span. Endurance exercise training has also been shown to
lower blood pressure in older adults with hypertension, to the same
degree as in younger adults. Interestingly, light to moderate training
is often just as effective as vigorous training. Exercise training of this
sort also improves the composition of the body. Studies show a 1 to 4
percent decrease in the percentage of body fat, a variable associated
with other risk factors for cardiovascular disease.8

A 1996 study conducted at the National Institute on Aging illus-
trates the importance of exercise for cardiovascular functioning.9

This study compared two groups of men—people in both groups
were healthy and free of heart disease—between the ages of 58 and
62. One group consisted of sedentary men who committed to an ex-
ercise regimen for twenty-four to thirty-two weeks. The other group
consisted of athletes, who stopped exercising for twelve weeks. Ini-
tially maximal oxygen consumption was 55 percent higher in the
trained than in the sedentary group. After exercising, maximal oxy-
gen consumption of the sedentary group increased significantly
whereas maximal oxygen consumption of the athletes dropped signif-
icantly. The result was that by the end of the regimen, the new maxi-
mal oxygen consumption was only 16 percent higher in the athletic
group. This one study shows both effects of endurance exercise train-
ing—that exercise increases cardiovascular health, and the lack of ex-
ercise reduces it. So, the benefits of exercising are great, and you need
to stick with it to maintain those benefits.

P H Y S I C A L  E X E R C I S E  A N D  M E M O RY 165



Strength or Resistance Training

While many people are aware of the value of aerobic conditioning,
fewer appreciate the many benefits of strength conditioning. Weight
training was once practiced by only a few muscular individuals. Now,
there is growing recognition that this type of training is vital for
maintaining and enhancing good health. When you visit a gym these
days, you see people of all ages and all shapes working out with
weights and weight machines. As you would expect, strength training
enhances the strength of the muscles.

Studies have shown that older adults can increase their strength
by two- or threefold in a three- to four-month training period. In-
deed, older adults tend to show as much gain in strength, if not more,
relative to younger people. Studies have also shown that this kind of
conditioning improves balance. As mentioned earlier, strength train-
ing can mean the difference between walking independently and us-
ing a cane and the difference between doing your own chores and re-
lying on others. Better yet, the increased strength and balance will
minimize the probability of falling and injury.10

A second important benefit of strength training is that it increases
bone density. In fact, studies have shown that resistance training in
addition to taking calcium supplements is very effective at increasing
bone density in older adults.11

A third benefit of weight or resistance training is that it increases
one’s resting metabolic rate. Thus, in addition to reducing body fat
and building muscle mass, the increased metabolic rate can help you
maintain or lose weight.12

Benefits of Exercise on Emotional Health

Depression becomes more prevalent as we age. About 15 percent of
older adults report depressive symptoms, and the suicide rate is rela-
tively high among depressed older adults. A good deal of literature
shows that those who exercise tend to be less depressed than those
who do not. One study that assessed people’s lifestyles and measured
their depression over a two-decade period found that inactivity is as-
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sociated with depression. Interestingly, increases in cardiovascular ex-
ercise were associated with decreased depression, whereas decreases in
physical activity over a twenty-year period were correlated with an in-
creased probability of depression. Similar findings were reported in
another study that examined men and women over 65 years of age.13

One factor that contributes to depression is a sense that we have
lost control over our lives. As we lose abilities and simply cannot per-
form the tasks we once could, we become more dependent on others.
To the extent that exercise enables you to maintain your physical ca-
pabilities, this should positively affect your sense of personal control
and thus your emotional outlook on life—with the result that de-
pression may be reduced or avoided altogether. It is not surprising
then that exercise is frequently prescribed by physicians for their pa-
tients suffering from mild depression.14

Effects of Endurance or Aerobic Exercise
on Cognition

You might be wondering how exercise can possibly improve cognitive
processes. The general theoretical idea is that increased oxygen to the
brain results in improved cognitive functioning. Cardiovascular exer-
cise has been shown to increase the stroke volume of the heart and
oxygen transportation to the brain. Moreover, some provocative re-
search involving younger and older rats shows that exercise stimulates
the growth of new capillary networks in the brain, thereby allowing
greater oxygen delivery to the cells of the brain. In one study, for ex-
ample, Greenough and his colleagues raised younger and older rats in
an environment that encouraged exercise but not intellectual stimu-
lation. Relative to a control group in which rats were exposed to a rich
variety of stimuli but had no opportunities to exercise, the group that
exercised showed more capillary development and the group that had
the intellectual stimulation showed greater neuronal development
(more synaptic connections, receptor sites on the dendrites, and so
on). Capillaries are tiny, thin-walled, permeable vessels through which
oxygen and nutrients from the blood reach the tissues of the body. In-
creased capillary development, therefore, allows more oxygen to flow
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to the brain. These data strongly suggest that exercise imparts impor-
tant biological advantages to the brains of both younger and older an-
imals.15

Indirect Evidence for an Exercise-Memory Link

Whereas the research shows that cardiovascular exercise significantly
improves oxygen flow to the brain, an important additional issue is
whether this translates into measurable benefits in cognitive func-
tioning. Researchers have tackled this question from several perspec-
tives. One approach (correlational) has been to compare the cognitive
abilities of people who engage in cardiovascular types of exercise (e.g.,
brisk walking, water aerobics, jogging) on a regular basis with those
who are the same age but do not exercise. Although it should be noted
that a few studies have shown no relation between exercising in older
adulthood and measures of cognitive performance, the majority of
studies show that exercisers perform better on cognitive tasks than do
nonexercisers. For example, studies have shown that exercisers per-
form at a higher level than sedentary folks on a variety of tasks in-
cluding those that measure reaction time, the ability to learn and 
recall a list of unrelated words, reasoning, the ability to hold informa-
tion in memory while distracted over brief periods of time (see the
working memory task in Demonstration 4.1), and the ability to in-
hibit distractions or strong responses (see Demonstrations 4.4 and
4.5 for tasks that measure abilities related to inhibiting distraction).16

A closer look at a study by Hill, Wahlin, Winblad, and Backman
reported in 1995 captures the nature of the findings in this area.17

These scientists studied 253 adults who were 75 years of age and older
and who showed no signs of dementia. They collected a lot of infor-
mation from the participants including their age, their education,
and the amount of exercise they engaged in on a weekly basis. Then,
they had the participants learn and recall several lists of words. After
statistically controlling for differences in age and education, they
found that exercise was associated with higher performance in learn-
ing and recalling the list of unrelated words without using cues of any
kind. When the participants received categorized lists (e.g., three an-
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imals, three musical instruments, three articles of clothing, and so on)
and when they were given cues at recall (e.g., the category names),
there were no differences in performance between those who did and
did not exercise. These results are fairly typical in that older adults
who exercise tended to do better on some cognitive tasks but not on
all tasks. In this study, exercising had benefits primarily on the more
difficult memory task in which participants were not given any cues
to guide their retrieval. As mentioned in Chapters 2 and 5, aging
tends to reduce the ability to retrieve information from memory on
one’s own, and exercise may protect against this reduction.

In general, then, in comparing older adults who exercise with
those who don’t, the exercisers appear to benefit from exercise on a
wide variety of tasks. Most exciting, the pattern of results suggests
that exercise may confer the most benefits on the kinds of mental
tasks that are most affected by aging.

Direct Evidence for Cognitive Benefits of Exercise

One problem in interpreting the results from these kinds of studies is
that older adults who exercise may differ from nonexercising older
adults on important dimensions that may themselves be the cause of
the difference in cognitive performance. For example, perhaps exer-
cisers generally take better care of themselves or perhaps their biolog-
ical systems are simply genetically less affected by the aging process.
And, it may be these factors and not exercise per se that cause the dif-
ference on tests of cognitive ability. This criticism highlights the lim-
itation of the correlational approach to studying the effects of exercise
on the mental faculties of older adults.

Another method for studying the link between exercise and levels
of cognitive functioning is the experimental approach. The key dif-
ferences between these methods is presented in Table 10.3. With the
experimental method, you take groups of nonexercising older indi-
viduals and put some of them on an exercise program for several
months (typically two to six months) and then compare the groups
on various cognitive tests. The control group in this type of research is
usually given some kind of exercise (e.g., stretching, muscle toning)
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that does not have cardiovascular benefits but does require the same
number of sessions with the experimenter. Thus, the control group
gets as much attention and interaction with the experimenter as the
group receiving cardiovascular exercise. Also, participants are ran-
domly assigned to exercise and control conditions (random assign-
ment is the technique scientists use to equate groups approximately).
Thus, the groups should be equal at the start of the experiment in
their cognitive abilities, and this is typically verified with pretests. If
the exercise group shows a greater improvement (or less of a decre-
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Table 10.3 Approaches to Studying Whether and How Exercise
Affects Memory and Cognition

Correlational Experimental

Select people who are already Select people who are not exer-
exercising and compare cising and randomly assign 
them with those who are some to an exercise group and 
not. the others to a control group.

Give them a battery of mem- Give them a battery of memory 
ory tests. When comparing tests (pretest) and after a 
the groups, try to statisti- period of exercise give them 
cally control for other the battery of tests again 
possible differences that (posttest). Because of random 
exist between the groups assignment, assume that 
(such as education level and the groups are equal on the 
health). memory tasks at the beginning 

of the experiment. This can 
be verified by examining per-
formance on the pretest.

The possibility always exists With this method, you can as-
that variables other than sume that the differences that 
exercise differ between  emerge between the groups 
groups and contribute to after the exercise program were 
differences in performance. caused by exercise.



ment) on the cognitive tests after the conditioning program than the
control group, we can infer that the difference was due to cardiovas-
cular exercise. Experiments of this sort have shown that exercise can
produce substantial benefits on some tasks but not on others.18

The general conclusion from examining these studies is that the
positive effects of exercise on cognitive performance are selective. A
very well done study conducted by Kramer and his colleagues reveals
an interesting pattern that helps us understand which cognitive tasks
are most positively affected by exercise. In examining prior studies,
these researchers noticed that exercise mainly helped individuals per-
form tasks that believed to be subserved by the frontal lobes of the
brain. This is interesting because there is strong evidence today that
our frontal lobes show the earliest and greatest amount of age-associ-
ated losses. This evidence comes from a variety of sources but in-
cludes studies showing that the frontal areas of the brain lose the most
volume with age. Consistent with this, tasks that draw on cognitive
processes performed by the frontal lobes are especially affected by ag-
ing.19

What are the cognitive processes controlled by the frontal lobes?
Among other functions, the frontal lobes are thought to be responsi-
ble for working memory and executive control processes. Working
memory is the system that performs the very important function of
maintaining information in memory in the midst of distraction
(Chapters 2 and 4 cover this in some detail and indicate how it is
measured; see Demonstration 4.1). Our executive control processes
are involved in selecting tasks to be performed and coordinating their
performance. The frontal lobes are also thought to control inhibitory
processes or the ability to suppress task-irrelevant information. As de-
scribed in Chapter 4, inhibitory processes are important to cognition
in that they serve to limit the entrance of irrelevant information into
the working memory (see Demonstrations 4.4 and 4.5 for tasks that
are sensitive to inhibitory ability). Taken together, these frontal lobe
processes and functions are critical in order for us to function effec-
tively. Figure 10.3 lists some real-world capabilities that are to a large
extent controlled by the frontal lobes.

To test their hypothesis, Kramer and his colleagues gave partici-
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Figure 10.3 Examples of real-world tasks that are thought to be at least partially
controlled by the frontal lobes.
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• Effective conversation because this requires that you keep your
current concerns and ideas sufficiently activated while you are
listening to the conversation. If you can keep your ideas suffi-
ciently well in mind, you will be able to express them when
there is a pause in the conversation.

• Mentally performing math problems where you have to hold
products in mind while performing other arithmetic operations.

• Reading because comprehension of a sentence often requires
that we relate the current phrase to previous phrases.

• Cooking a meal that involves planning and coordinating several
recipes for different food items so that nothing is forgotten and
that all of the foods are ready at the same time.

• Switching back and forth between tasks such as might be de-
manded in a busy office.

• Listening to a talk because inhibitory processes help you ignore
distractions and focus on the speaker.

pants a battery of tests that did and did not involve the frontal lobes.
Approximately half the 124 participants, who ranged in age from 60
to 75, were randomly assigned to a walking group (for this group, the
object was to improve cardiovascular fitness). The others were as-
signed to a toning group (for this group, the object was to improve
the fitness and flexibility of the muscles but not cardiovascular fit-
ness). Both groups met with trained exercise leaders three days a week
over a six-month period for forty to sixty minutes each session. The
toning group mainly stretched all the large muscle groups in their



lower and upper body. The walking group started off with short fif-
teen-minute light-intensity walking workouts. The duration and in-
tensity of the workouts were increased to the point that participants
were walking forty minutes at a moderate pace by the end of the six
months.

The experimenter tested the participants on three measures of
cardiovascular fitness (including maximal oxygen consumption, de-
scribed in the beginning of this chapter) at the beginning and the end
of the six-month training period. On all three measures, the walking
group showed greater improvements than the toning group. In fact,
over the six-month period, for the maximal oxygen consumption
measure the toning group showed a slight decrease in fitness, whereas
the walking group showed an improvement. These results are consis-
tent with the findings presented earlier in this chapter. Older adults
experience a natural decline in cardiovascular health, but exercise
slows and can even reverse this decline. Importantly and consistent
with expectations, participants in the walking group demonstrated
significant improvements in the tasks that are thought to involve
frontal lobe processes but no improvement in others tasks (again, see
Figure 10.3 for real-world tasks that are thought to involve the frontal
lobes).

This paragraph presents a concrete example of one of the tasks
used in this experiment. If you are not interested in following the de-
tails of this research, you can skip this material. The frontal lobes are
thought to play a significant role in controlling and coordinating the
activities required to switch back and forth between different tasks.
To examine this phenomenon, Kramer and his colleagues used a task-
switching paradigm in their study. Specifically, participants were pre-
sented with a two-by-two matrix in the center of a computer screen.
On each trial, they received a letter and a number, which appeared in
either the top or bottom half of the matrix. If the items appeared in
the top half, the participant was to decide as quickly as possible if the
number was odd or even. If the items appeared in the lower half, the
participant was to decide as quickly as possible if the letter was a
vowel or a consonant. The order of the tasks was such that partici-
pants received two number judgments followed by two letter judg-
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Figure 10.4 Sample trial sequence from the task-switching paradigm.



ments, a sequence that continued throughout the task. A sample se-
quence of five trials is shown in Figure 10.4. Participants received a
good bit of practice making these number and letter judgments. Suc-
cess was measured according to the average speed with which they
made correct responses. The response time of the toning group actu-
ally slowed down from the pretest to the posttest (by 22 millisec-
onds—there are 1,000 milliseconds in a second), whereas the walk-
ing group lowered its average response time by 537 milliseconds
(from 2,496 to 1,959 milliseconds).20 These results are consistent
with the theory that exercise helps on frontally mediated tasks.

It should be noted that improvements in cognitive functioning
occurred among both the younger older adults and the more senior
older adults. It’s clear, then, that even relatively brief periods of exer-
cise can significantly enhance abilities that are thought to be most
negatively affected by the aging process. In fact, walking briskly for
forty minutes just three days a week for a six-month period has been
shown to improve mental functioning! Indeed, many of the studies
that have shown the beneficial effects of exercise on memory used
only two- and three-month training periods. This level of physical ef-
fort seems modest in light of the great cognitive rewards.

Research examining the effects of exercise on reducing and even
reversing the effects of aging on mental functioning is increasing at a
feverish pace. In the future, we should learn the answers to important
questions such as: “What are the benefits of long-term and sustained
cardiovascular exercise?” and “Do periods of inactivity lead to rapid
reductions in mental processes?” Indeed, in 2001 Kramer reported
that the benefits of exercise on memory are greater when people mix
resistance training with cardiovascular training and with intense car-
diovascular exercise relative to moderate exercise.21 Further research
is needed to confirm these possibilities. Although studies to date
show that the improvements in cognitive functioning are somewhat
selective, it may be that prolonged exercise (say, several years) might
prove beneficial for an even wider variety of cognitive tasks.
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Figure 10.5 Advice about exercising from the National Institute on Aging.

Conclusions

The first half of this chapter documented the importance of exercise
for physical conditioning. The latter half focused on the benefits of
exercise on mental functioning. In the authors’ opinion, when it
comes to maximizing both your physical and mental functioning it is
downright risky behavior not to exercise. The physical benefits are pro-
found, and the psychological and cognitive benefits are very promis-
ing. Thus, it is important for older adults, especially, to commit to a
well-rounded exercise program that includes a significant cardiovas-
cular component. If you have access to the Internet, take a look at the
Web site www.NIHSeniorHealth.gov. This site, which was developed
by the National Institute on Aging, presents up-to-date and scientifi-
cally based information on a variety of topics that are of interest to
older adults, one of which is exercise. It spells out the benefits of exer-
cise and how to begin and maintain a successful exercise regimen. It is
very well done, containing video demonstrations in addition to writ-
ten descriptions. To get started, Figure 10.5 lists some tips and factors
to keep in mind when you begin your program. Also from the Na-
tional Institute on Aging is a guidelines Web site: www.nia.nih.gov/
health/agepages/exercise.htm. It is strongly recommended that you get
your physician’s approval if you are planning a vigorous exercise regi-
men, and that you begin slowly.
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Exercise: Feeling Fit For Life

Adults young and old can help put an end to a major public
health enemy: lack of physical activity. The crime: adding to dis-
ease and disability.

Here are some facts:

• Exercise can help older people feel better and enjoy life more,
even those who think they’re too old or too out of shape.



• Most older adults don’t get enough physical activity.
• Lack of physical activity and poor diet, taken together, are the

second largest underlying causes of death in the United States.
(Smoking is the #1 cause.)

• Regular exercise can improve some diseases and disabilities in
older people who already have them. It can improve mood and
relieve depression, too.

• Staying physically active on a regular, permanent basis can help
prevent or delay certain diseases (like some types of cancer, heart
disease, or diabetes) and disabilities as people grow older.

How You Can Help

Plan on making physical activity a part of your everyday life. Do
things you enjoy. Go for brisk walks. Ride a bike. Dance. And
don’t stop doing physical tasks around the house and in the yard.
Trim your hedges without a power tool. Climb stairs. Rake leaves.

The first step is to get at least 30 minutes of activity that makes
you breathe harder, on most or all days of the week. That’s called
“endurance activity,” because it builds your stamina. That way
you can keep doing the things you need to do and the things you
like to do. If you can’t be active for 30 minutes all at once, get at 
least 10 minutes of endurance activity at a time. If you choose to
do 10-minute sessions, make sure that they add up to a total of 30
minutes at the end of the day.

Even a moderate level of sustained activity helps. One doctor
describes the right level of effort this way: If you can talk without
any trouble at all, your activity is probably too easy. If you can’t
talk at all, it’s too hard.

Studies show that endurance activities help prevent or delay
many diseases that seem to come with age. In some cases, endur-
ance activity can also improve chronic diseases or their symptoms.

Step two is to keep using your muscles. People lose 20 to 40
percent of their muscle—and, along with it, their strength—as
they age. Scientists have found that a major reason people lose 



muscle is because they stop doing everyday activities that use
muscle power, not just because they grow older. Lack of use lets
muscles waste away.

When you have enough muscle, it can mean the difference be-
tween being able to get up from a chair by yourself and having to
wait for someone to help you get up. That’s true for younger
adults as well as for people 90 and older. Very small changes in
muscle size, changes that you can’t even see, can make a big differ-
ence in your being able to live and do things on your own.

You can combine activites—for example, walking uphill and
raking leaves both build endurance and some of your muscles at
the same time. Or you can start an exercise program that makes
sure you do the right types of activities. (One good reason to start
an exercise program is that you will probably work muscles that
you may have stopped using without even realizing it. Another is
that exercise programs are likely to help you build up—not just
maintain—your endurance and strength.)

Keeping your muscles in shape can help prevent another serious
problem in older people: falls that cause broken hips or other dis-
abilities. When the leg and hip muscles that support you are
strong, you’re less likely to fall. And using your muscles may make
your bones stronger, too.

Step three is to do things to help your balance. For example,
stand on one foot, then the other, without holding onto anything
for support. Stand up from sitting in a chair without using your
hands or arms. Every now and then, walk heel-to-toe (the toes of
the foot in back should almost touch the heel of the foot in front
when you walk this way.)

Step four is to stretch. Stretching won’t build your endurance or
muscles, but it may help keep you limber.

Who Should Exercise?

Just about anyone, at any age, can do some type of activity to im-
prove his or her health. Even if you have chronic disease (cardio-



vascular disease or diabetes are just two examples) you can still ex-
ercise. In fact, physical activity may help your condition, but only
if it’s done during times when your condition is under control.
During flare-ups, exercise could be harmful. You should talk to
your doctor for guidance.

Check with your doctor first if you are a man over 40 or a
woman over 50 and you plan to do vigorous activity (the kind
that makes you breathe and sweat hard) instead of moderate ac-
tivity. Your doctor might be able to give you a go-ahead over the
phone, or he or she might ask you to come in for a visit.

If you have any of the following problems, it’s important to
check with your doctor before increasing your physical activity:

• a chronic disease, or a high risk of getting one—for example, if
you smoke, if you are obese; or if you have a family history of a
chronic disease

• any new, undiagnosed symptom
• chest pain
• shortness of breath
• the feeling that your heart is skipping, racing, or fluttering
• blood clots
• infections or fever
• undiagnosed weight loss
• foot or ankle sores that won’t heal
• joint swelling
• pain or an irregular walking gait after you’ve fallen
• a bleeding or detached retina; eye surgery or laser treatment
• a hernia
• hip surgery

Saftey Tips

The following are some things you can do to make sure you are
exercising safely:
• Start slowly. Build up your activities and your level of effort 



gradually. Doing too much, too soon, can hurt you, especially if
you have been inactive.

• Avoid holding your breath while straining—when using your
muscles, for example. If you have high blood pressure, pay spe-
cial attention to this tip. It may seem strange at first, but the rule
is to exhale during muscle exertion; inhale during relaxation.
For example, if you are lifting something breathe out on the lift;
breathe in on the release.

• If you are on any medications or have any conditions that
change your natural heart rate, don’t use your pulse rate as a way
of judging how hard you should exercise. “Beta blockers,” a type
of blood pressure drug, are an example of this kind of medicine.

• Use safety equipment, such as helmets, knee and elbow pads,
and eye protection, to keep you from getting hurt.

• Unless your doctor has asked you to limit fluids, be sure to
drink plenty when you are doing endurance activities that make
you sweat. Many older people tend to be low on fluid much of
the time, even when not exercising.

• When you bend forward, bend from the hips, not the waist. If
you keep your back straight, you’re probably bending correctly.
If you let your back “hump” anyplace, you’re probably bending
from the waist, which is the wrong way.

• Make sure your muscles are warmed up before you stretch, or
you could hurt them. For example, you can do a little easy bik-
ing, or walking and light arm pumping first.

• None of the exercises should hurt or make you feel really tired.
You might feel some soreness, a little discomfort, or a bit weary,
but you should not feel pain. . . . In fact, in many ways, physical
activity and exercise will probably make you feel better.

How to Find Out More

Local gyms, universities, or hospitals can help you find a teacher
or program that works for you. You can also check with local 
churches or synagogues, senior and civic centers, parks, recreation 



associations, YMCAs, YWCAs, or even local shopping malls for
exercise, wellness, or walking programs.

There are many organizations that provide information for
older people about physical activity and exercise. The following
list will help you get started:

American College of Sports Medicine
P.O. Box 1440
Indianapolis, IN 46206
Internet: http://www.acsm.org

American Physical Therapy Association
111 North Fairfax Street
Alexandria, VA 22314-1488
Phone: 800-999-2782
Internet: http:www.apta.org

50-Plus Fitness Association
P.O. Box D
Stanford, CA 94309
Phone: 650-323-6160
Internet: http://www.50plus.org

The President’s Council on Physical Fitness and Sports
DHHS/OS/OPHS
200 Independence Ave., SW
HHH Building
Washington, DC 20201
Phone: 202-690-9000
Internet: http://www.os.dhhs.gov

For more information about health and aging, contact:

American Geriatrics Society (AGS)

AGS is a nationwide, not-for-profit association dedicated to im-



proving the health, independence, and quality of life of all older 
people. AGS can send you a brochure, “What Is a Geriatrician?”
as well as provide referrals to a geriatrician in your local area. Call
800-247-4779. Write: 770 Lexington Ave., Suite 300, NYC, NY
10021.
Visit the AGS Web site: http://www.americangeriatrics.org

National Institute on Aging (NIA)

NIA, part of the National Institute of Health, distributes Age
Pages and other materials on a wide range of topics related to
health and aging. For a list of free publications, call the NIA In-
formation Center: 800-222-2225. Visit the NIA Web site:
http://www.nih.gov/nia
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C H A P T E R  E L E V E N

Effects of Stress,Depression, Illness,
and Medications on Memory

S
everal years ago, a student in one of my classes did poorly on
her first exam. She was quite upset by her grade and came to
see me to discuss strategies for improving it. She was eager to
do better and agreed to meet with me several times a week to

work on reviewing the material and improving her study techniques.
She faithfully attended all the review sessions and seemed highly pre-
pared each time, but she failed the second examination as well. I tried
to reassure her that it sometimes takes a while for new and improved
study techniques to yield benefits, and I encouraged her to keep
working with me in an attempt to improve her grades in the course.
She and I continued to review the materials over several sessions, and
she seemed to really understand the material. I was quite surprised
when she failed the third exam. Her poor grade caused her to ques-
tion the value of our sessions, and she stopped coming to see me for
review. To my astonishment, she made a B on the fourth exam and a
B on the final exam. I had gotten to know her fairly well and was in-
trigued by her remarkable reversal of fortune in my class—especially
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because it seemed to coincide with reduced help from me. When I
asked her how she had done so well on the last two exams, she re-
vealed that she had been highly anxious about the tests and had sim-
ply taken the tranquilizer Valium before each of the last two examina-
tions. Apparently, she had been using very effective memory strategies
to learn the material, but her anxiety during the tests was interfering
with her ability to remember the information required to solve the
test problems. The lesson here is that emotional states can have pow-
erful effects on memory.

It has been known for a long time that emotions can interfere
with learning and memory. As reflected in the true story above, ex-
treme levels of stress, arousal, and anxiety can be absolutely devastat-
ing to performance in general and memory in particular. This chapter
focuses on the debilitating effects mainly of stress, but also of depres-
sion and illness, on memory. It also discusses strategies for overcom-
ing their negative effects.

Our mental abilities are quite dependent on the state of our bio-
logical systems. At the end of this chapter are lists of common pre-
scription medications that can influence memory. If you are currently
taking one or more of these medications and if you believe that your
memory is affected, you may want to talk to your physician about this
possible connection and about other approaches to solving your med-
ical problems.

Relationship Between Stress and Performance:
The Yerkes-Dodson Law

A useful relationship to keep in mind when considering the effects of
stress (which include anxiety and fear) is that proposed by Yerkes and
Dodson in 1908.1 As Figure 11.1 shows, the relationship between
arousal and performance follows an inverted U-shaped function.
What this means is that performance tends to be low with very low
levels or very high levels of stress. Typically, the highest levels of per-
formance occur with moderate levels of stress. A concrete example
may help you understand this correlation. Imagine, for example, that
I told my students that I was going to give them an exam and that I
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was going to throw it away as soon as they finished taking it—with-
out grading it! The prospects of taking this exam would induce very
little stress, which would probably lead the students to read the ques-
tions quickly and not think about them very deeply. If, instead, I told
the students that the results of this single exam would be used to de-
termine their grade for the entire course, this might induce so much
stress that it would interfere with performance on the test. According
to the Yerkes-Dodson Law, the most effective level of arousal is a
modest one in which the students know that the test is important so
that they will be motivated to carefully read the questions, think
deeply about the answers, reread their answers, and so on.

The debilitating effects of high levels of stress and/or anxiety on
memory are fairly easy to document. In what would now be consid-
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ered unethical research, Berkun conducted a study in 1964 in which
he created high levels of anxiety in people before he had them recall.2

Working with soldiers in the army, prior to the experiment he had
them develop a list of personal belongings and taught them a series of
procedures for what to do on a military aircraft in case of a crash land-
ing. Sometime later, the soldiers were on a flight when the comman-
der came out and told them that the plane was experiencing malfunc-
tions and that a crash landing was almost a total certainty. In
preparation for the crash landing and likely death, the commander
asked the soldiers to make a list of their personal belongings and to
list the steps in the ditching procedure. Of course, the plane did not
crash, but it is likely that Berkun effectively manipulated the anxiety
levels of these poor soldiers! Relative to a control group that experi-
enced an uneventful flight, the soldiers who experienced high levels
of anxiety had lower levels of recall both for their personal belongings
and for their memory of the ditching procedure.

Although you are unlikely to experience levels of anxiety that are
quite this extreme in the real world, we often do reach stress levels that
interfere with recollection. For example, most of us have at one time
or another had some anxiety or stress when interacting in a social sit-
uation. In such a situation, you may have had trouble remembering
the name of someone you know well when you were about to intro-
duce that person to someone else. The anxiety level rises even higher
when the name doesn’t come to us immediately, making it even more
unlikely that the name will be retrieved. Another common experience
that can produce debilitating levels of anxiety and poor memory is
public speaking. Often, thoughts that seem to come to mind readily
when we are relaxed are much more difficult to retrieve when we are
in a public speaking situation. When I lecture on this topic in class,
students often offer the example of trying to remember something for
an exam with only a few minutes left. As they get more and more anx-
ious with the realization that time is flying by, they have great diffi-
culty retrieving the required information. Indeed, often the item does
not come to mind before they have to turn the exam in. Immediately
after giving the exam to their professors, however, their anxiety level
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decreases markedly and the sought-after memory suddenly comes to
mind.

In addition to particular circumstances that can create stress,
some people find themselves in an ongoing state of high anxiety.
Highly anxious people tend to be consumed with worry or fear, a
sense of imminent doom, panic attacks, restlessness, or irritability.
These people are unable to maintain concentration or pay attention
to the task at hand. Under these conditions, memory suffers, some-
times to the extent that daily functioning can be impaired. Guide-
lines for overcoming memory problems caused by anxiety and stress
are presented later in this chapter.

How Do High Levels of Stress Affect Memory?

Eysenck and Calvo have proposed a theory that explains how anxiety
affects cognitive processing in general and memory in particular. Al-
though this theory was developed in a context of understanding the
effects of anxiety, it could be used to explain the effects of other kinds
of stress as well. Their basic idea is that increased levels of anxiety in-
crease cognitive arousal or alertness, which can actually lead to im-
proved performance on tasks that are fairly simple and not highly de-
manding. The other effect is that anxiety leads to thoughts of worry,
which occupy a good portion of working memory capacity. The re-
sult is that less working memory capacity is left over for learning in-
formation or for retrieving it from memory. That is, fewer mental re-
sources are available for thinking deeply about material and retrieving
it. The concept of working memory is discussed in detail in Chapters
2 and 4, and it may be worthwhile to review this material at this
point. In general, though, it is important to realize that the availabil-
ity of working memory resources affects how well you can learn and
how well you can remember, particularly with complex tasks. Fur-
ther, it is thought that high levels of anxiety coupled with few avail-
able working memory resources result in a “narrowing” of attention
such that you are able to focus only on the strongest or most salient
aspects of a situation. The decreased working memory capacity that
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results from high stress or anxiety affects the range of cues available to
you in solving a problem, interpreting a situation, and retrieving
memories. This is likely to lead to decreased performance, especially
in complex situations.3

A couple of examples should help you understand the effects of
anxiety on performance. Imagine giving the problem below to groups
of people who have either low, moderate, or high levels of stress.

Fill in the next number in the sequence: 64 16 48 12
36 9 ___

It is very likely that the group with a moderate level of stress will be
able to solve the problem more quickly. Why might this be? It is likely
that those with very low stress might put less effort and concentration
into solving the problem and will not be very selective in the range of
cues they consider in solving the problem. For example, they might
see that the numbers 64 and 16 both contain the numeral 6 and try
creative strategies that involve the numeral 6 in order to solve the
problem. When very high levels of stress are present, very few work-
ing memory resources will be available for solving the problem (be-
cause the arousal or worry takes up a good deal of the resources), and
this may lead to too much selectivity or focus in solving the problem.
For example, when seeing that 64 is followed by 16, people in the
high arousal condition may see that you can produce 16 by dividing
64 by 4. In this case, they get stuck because following this rule will not
produce the next number in the sequence. The obstacle here is that
these people have narrowed their focus too much. This problem is
complex, requiring people to use two rules. Moderate levels of stress
encourage the highest level of performance, stimulating participants
to focus on the problem without restricting or narrowing the range of
cues to solve the problem. Thus, moderately stressed people are more
likely to realize that one solution to this problem requires that you di-
vide the first number by 4, multiply the second number by 3, and re-
peat. Thus, the last number should be 27.

Another example may be helpful. In the early days of training
people to skydive, students were taught how and when to pull the
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cord to release the primary parachute. They were also told that if for
some reason the primary parachute did not open, they should pull
the cord for the secondary parachute. Although many people did this,
a number of accidents occurred in which people were found dead on
the ground, clutching the cord to the primary parachute. Apparently,
these folks had pulled on the cord for the primary parachute and
when it failed to open, continued to tug frantically on the cord. It is as
if they never thought to pull the cord controlling the secondary para-
chute. How can we explain this disastrous outcome? A good deal of
anxiety is associated with skydiving (especially if you are a novice),
and the stress level is likely to increase dramatically when a person dis-
covers that her or his primary parachute will not open. Under condi-
tions of extreme panic, very few working memory resources will be
available, and the focus of attention narrows dramatically to the point
that the only thing the person can think of is to pull on the main cord.
As a result of incidents like these, it has become obvious that what we
learn under low-stress conditions may not be remembered under
high-stress conditions. Thus, among skydivers today the training is
much more extensive, and people are overtrained to pull the sec-
ondary cord when the primary cord does not produce results. This
overtraining ensures that the action of pulling the secondary cord is a
strong response and will come to mind even under conditions of high
stress and few available working memory resources.

Aging,Stress Hormones,and Arousal

Cortisol is a hormone that is released in the body when the mind
senses stress, and this causes the arousal we feel. Unfortunately, aging
lowers the levels of almost all the hormones in the body except for
cortisol. Indeed, it has been shown that older adults often produce
cortisol for more prolonged periods under stress than do younger
people. The problem is that high levels of cortisol in the body inter-
fere with learning and memory. Recent studies have shown people
who were given cortisone tablets, which raise cortisol levels in the
blood, had lower levels of recall than did those who were given
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placebo tablets. For example, de Quervan gave participants sixty
nouns to learn for four seconds each and then gave them a recall test
(recall all of the words that you can) followed by a recognition test
(identify the words that were and were not presented). The results
showed that taking cortisone tablets produced poorer memory than
did taking a placebo. It is not only the ability to embed information
in long-term memory that is affected by stress. As you might expect
from this discussion thus far, studies have shown that other memory
measures (e.g., working memory; see Chapters 2 and 4) are especially
sensitive to elevated levels of cortisol.4

So, as we age, increased cortisol production makes us more vul-
nerable to stresses from the flu, an argument with a family member,
being late for an appointment, or a scary incident such as a near-miss
while driving. It seems that, if anything, we are more easily aroused
(at least mentally) as we get older, which can interfere with our ability
to learn and remember. Before reading about techniques to reduce
anxiety and arousal, you might stop reading now and take some time
to identify particular circumstances that make you anxious. Then as
you continue reading, think about how you might use the following
techniques so that you can alleviate memory problems.

Overcoming the Effects of High Anxiety

One obvious approach to overcoming the memory problems associ-
ated with anxiety is to lower your anxiety level in some way. Medi-
cines are available to treat anxiety, and you should consult your physi-
cian if you are interested in this approach. Under most circumstances,
however, you should be able to reduce anxiety in the following ways.

� Do aerobic exercise, which has been shown not only to have
great benefits for the fitness of your heart and lungs but also to
reduce depression and anxiety. Exercise may improve concen-
tration as well.5

� Learn relaxation techniques. You should consult your physi-
cian or a clinical psychologist for specific procedures. Relax-
ation techniques can lower your body’s arousal reaction to
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stressful and anxiety-provoking situations. This in turn should
improve your ability to learn and remember in these situa-
tions.6

� For chronic anxiety (as opposed to episodes that occur now
and then), a cognitive therapy group can be helpful. These
groups can offer new ways of dealing with anxiety and provide
group support for handling worries. With the group, you
might identify things you have no control over so that they
can be removed from your worry list. The group can offer
ideas for solving problems that create worry throughout the
day. With the help of the group, daily preoccupation with
worry can be lessened, and improvements in memory are
likely to follow.7

The other approach is to overlearn the material in preparation for
situations that will create stress. Practice, practice, practice is the rule.

� If you are nervous about making an upcoming speech or talk,
prepare yourself by practicing the talk repeatedly. The authors
of this book customarily practice giving convention talks to
each other a couple of hours before the actual talk. This
strengthens the ideas in memory and helps ensure that they
will be retrieved even under stress.

� Try to anticipate those memory situations that might be
somewhat difficult and somewhat arousing. For example, if
you are bringing new friends to a party where a lot of old
friends will be present, it would be helpful to practice retriev-
ing the names of the new and old friends in preparation for
the introductions you will surely make. Remember: what
seems foremost in your mind when you are relaxed may not
be as easy to retrieve when you are anxious.

Depression, Illness,and Memory

Like anxiety, illness and depression can deplete mental resources
needed for attending to and remembering things.
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Depression

Depressive symptoms tend to occur at a higher rate in older people
and to be especially prevalent among those who have serious health
problems or who are very frail. Indeed, some surveys report depres-
sive symptoms in anywhere from 30 to 65 percent of persons over 60.
It should be noted, however, that in that population the level of clin-
ical depression considered serious enough to require treatment is
much lower (about 4 to 7 percent). Older adults often suffer tempo-
rary depressive episodes resulting from the emotional losses and phys-
ical ailments that typically accompany aging. Research shows that
depression negatively affects memory for several reasons. First, moti-
vation may be dampened, so the person does not try to remember
things. The person does not care as much about trying to remember
the fine points of a newspaper editorial, the time of an interesting
television program, or the name of a new book that friends are read-
ing. And, as indicated in Chapters 2 and 6, active learning is critical
for good memory. Second, depression may create thoughts that inter-
fere with attention and concentration. For example, while listening to
a talk or reading a book, thoughts of sadness or despair are likely to
occupy part of your working memory resources, leaving fewer re-
sources available for processing the talk or book. The result is that
memory will suffer, particularly on complex or very difficult tasks
(which require more processing resources).8

Whatever you can do to diminish your depression should en-
hance your memory. Exercise, for example, has been shown to be
helpful in relieving depression. If you feel that your symptoms are
more than temporary, see a mental health professional, your physi-
cian, or both to discuss possible options. Counseling, medication, or
both are recommended to help ongoing depression. During periods
of depression, if you can force yourself to use good processing strate-
gies (e.g., organize the material you are learning, and think deeply
about the material; see Chapter 6), this will improve memory.
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Physical Illness

Physical illness and other biological disturbances—especially diseases
that involve the brain—can contribute to memory problems. Some-
times brain areas responsible for memory have been damaged. This
can be caused by well-known degenerative nerve diseases like Parkin-
son’s as well as strokes and head traumas. After a stroke or head
trauma, memory may improve with time but may not completely re-
cover.9

What may not be so obvious is that illness in general can cause
memory problems. Fever, infection, circulatory problems, heart dis-
ease, dehydration, anemia, low blood sugar, and recovery from
surgery can create some degree of memory loss. These physical prob-
lems can produce a foggy state of mind and can impair concentration.
Illness or surgery can deprive a person of sleep or reduce energy levels,
thereby reducing concentration ability. Serious infections can pro-
duce confusion. Cloudy thinking, confusion, and decreased concen-
tration can impair memory. Some people may become preoccupied
with their illnesses, and this preoccupation can decrease the mental
resources necessary for attending to and remembering a wide variety
of information.

These memory problems are typically not permanent, but they
still may be cause for concern because they may signal an undetected
physical ailment. Detecting and successfully treating the illness will
usually eliminate memory problems. Heart bypass surgery may repre-
sent an exception to the statement that illness-related memory prob-
lems will be eliminated after recovery. A recent study reported that
the cognitive and memory decline that can result from bypass surgery
is present even five years after surgery in 40 percent of individuals.
Whether these memory problems are directly associated with the
surgery or with other circulatory and health problems that occur after
surgery is not known at this time.10

During periods of illness or after surgery, you may have to force
yourself to use effective processing strategies (described in Chapters
6, 7, and 8) or to rely more on external aids in order to remember
things more easily and accurately.
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Medication and Memory

Older adults take a lot of prescription medications. The World
Health Organization estimates that 50 percent of all prescription
drugs are taken by older adults and that about a third of older adults
consume three or more prescription drugs daily. These medications
influence biological processes in the body, and some can influence
memory. Table 11.1 lists the prescription drugs that are thought to
have some influence on memory, and Table 11.2 lists those that can
create confusion and disorientation. If you are taking any of the drugs
listed in these tables and you are experiencing memory difficulties,
you may want to talk to your doctor about alternative treatments.11
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Table 11.1 Drugs Reported to Impair Concentration and/or 
Memory

Drugs Some of the Associated Prescription Labels

acyclovir Zovirax
anticonvulsants Dilantin
antihistamines Benadryl, Dramamine, Chlor-trimeton, 

Teldrin, Claritin, many others
anti-parkinsonism drugs Carbex, Eldepryl, Novo-Selegiline
barbiturates Amytal, Butisol, Nembutal, Seconal
benzodiazepines Valium, Librium, Ativan
isoniazid antituberculosis drugs
monoamine oxidase Marplan, Nardil, Parnate

(MAO) inhibitor 
drugs

phenytoin Dilantin
primidone Myidone
scopolamine Kinesed



Summary

Research clearly shows that emotional and arousal states can influ-
ence memory. Memory is most effective at moderate levels of arousal
and in neutral emotional states (as opposed to depressed states). If
you tend to be anxious, you should discuss this problem with your
physician and consider developing an exercise routine, learn relax-
ation techniques, or both. Exercise is also useful for attenuating de-
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Table 11.2 Drugs Reported to Cause Confusion, Delirium, or 
Disorientation

acetazolamide dantrolene meprobamate
acyclovir digitalis methyldopa
amantadine digitoxin metoclopramide
aminophylline digoxin narcotic pain relievers
amphetamines disulfiram (analgesics)
amphotericin B diuretics NSAIDs
anticholinergics ethchlorvynol para-aminosalicylic acid
antidepressants ethinamate phenelzine
antihistamines fenfluramine phenothiazines
antipsychotics fluoroquinolone phenytoin
atropinelike drugs antibiotics piperazine
barbiturates glutethimide primadone
benzodiazepines histamine H2-receptor propranolol
beta-adrenergic blockers antagonists quinidine

(some) interferons reserpine
bromides isoniazid scopolamine
carbamazepine lamotrigine tacrine
chloroquine levodopa theophylline
cimetidine lidocaine tricyclic antidepressants
clonidine lipsomal amphotericin B zolpidem
cortisonelike drugs lisinopril
cycloserine melatonin



pressive symptoms. It is also helpful to overlearn materials so that you
will be able to retrieve them even when you are stressed. Finally, be
aware that illness can interfere with memory and also that various
medications are thought to interfere with memory. If you are taking a
medication that seems to be impairing your memory, you may want
to consult with your physician about remedies that have fewer side ef-
fects on memory and general alertness.
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C H A P T E R  T W E L V E

Enhancing Memory with Nutritional
Supplements and Vitamins

R
ecently, a middle-aged real estate salesman was remarking to
me that his memory was failing. He was concerned that he
was forgetting names of potential clients and forgetting de-
tails about these clients that would be helpful in his sales job.

Upon finding out that I was a memory researcher, he confided that he
was taking Ginkgo biloba to try to regain his memory. In fact, he was
so eager to obtain positive effects that he was taking three times the
recommended dose. Although he believed that ginkgo would help his
memory, he was unsure. He knew that expectations sometimes lead
people to believe there are improvements. He wondered whether
there is scientific evidence that ginkgo might help his memory prob-
lems.

Many people are excited by the possibility that dietary supple-
ments can enhance memory. This salesman had chosen ginkgo to
help treat his memory problems. But it is very difficult today to dis-
criminate fluff from substance when it comes to claims about various
memory boosters and cures. Advertisements bombard us with partic-
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ular vitamins, dietary supplements, and drugs, claiming that they can
boost our memory abilities.

The other day on the radio I heard about a supplement that ac-
cording to the salesperson would allow people of all ages to “soak up
facts like a sponge.” A television infomercial on this supplement
claimed that it improves not only your concentration, learning, and
memory but also your moods and your marriage! Such advertise-
ments are often presented in a superficially compelling fashion. Very
strong claims are made, followed by emotional testimonials from
highly enthusiastic and satisfied users. Of course, testimonials are vir-
tually useless in evaluating the effectiveness of any kind of treatment.
And even if they are honest testimonials, the fact is that our subjective
impressions of treatments are highly influenced by our expectations.
Indeed, studies have shown that users rate placebos as highly effective
in treating disorders even though they have absolutely no biological
effects. The only proper way to evaluate the effectiveness of supple-
ments is with scientifically controlled experiments that include
proper control groups. This chapter will help you assess the claims
that abound today for memory-improving supplements. You or some
of your friends may be taking one or more of these supplements al-
ready. The question that all of us want answered is: “Do these supple-
ments really work?”

What this chapter will do is introduce you to the particular nutri-
ents that have generated widespread attention for enhancing mem-
ory. It’s important, though, to have more than just a list of the nutri-
ents and vitamins that people are pushing to help improve memory.
The scientific evidence is too preliminary to allow unqualified and
confident recommendations for any particular supplement. So, there
is no definitive answer to the question of whether these supplements
are effective in forestalling or treating memory problems. Still, some
supplements may in fact be helpful in particular circumstances, and
you may wish to consider these. To help you do so, this chapter will
use nontechnical language to describe the scientific basis for the rec-
ommendations that are being suggested. After reading the chapter,
you will be able to make a better-informed decision about the value of
these recommendations. Before you make the decision to use these
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products, however, you should discuss your plans with your physi-
cian. Because of the possibility of side effects and interactions with
other drugs you are taking, it is best for you to take even nonprescrip-
tion supplements and drugs under the supervision of a physician.

The absence of convincing scientific evidence does not in general
prevent individuals and companies from promoting the effectiveness
of nonprescription nutritional supplements. Huge profits are to be
made from sales of these products. Ginkgo alone attracted $240 mil-
lion in sales in 1997.1 Unfortunately, when there is a profit to be
made, individuals may make claims based on very little evidence.
Some may truly believe in the effectiveness of a certain supplement.
While not intending to deceive, they may present very confident rec-
ommendations that are based on overly optimistic or superficial eval-
uation of the evidence. Others may intentionally exaggerate. What’s
the harm in this? Well, some of these nutritional supplements can be
quite expensive, with several products currently costing over $50
monthly to meet the recommended dosage. Also, some of the supple-
ments may have side effects. We may be willing to tolerate expensive
supplements or side effects for a desired positive effect, but it makes
little sense to spend money or experience negative side effects if the
supplement does not produce the improvement in memory that you
desire.

To help you decide if purportedly memory-enhancing dietary
supplements and certain drugs might be useful, this chapter presents
three kinds of information:

1. The reasons that lead scientists to expect “brain-specific” nu-
trients to help memory

2. The scientific tests that have been conducted and the research
findings

3. What doctors and geriatricians are advising for their patients

Accurately determining the effects of a drug or supplement on
memory requires a particular research design, a design that is the
“gold standard” for scientific studies. Briefly, this design involves giv-
ing any supplement of interest to one group of individuals and giving
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a placebo pill that contains no active agent to a control group of indi-
viduals. Also, neither the researchers nor the participants know who
is being given the placebo and who is being given the real supplement
(a “double-blind” design). It is not unusual to see some improvement
in a placebo group, possibly because of expectations that the pill
should do some good. For scientists to find proof that whatever sup-
plement is of interest has a “real” benefit, the group given the supple-
ment must perform better than the group given the placebo control.
Studies that do not use a placebo control cannot prove a specific
benefit for any particular supplement. For this reason, only those re-
search studies that have used a placebo-controlled, double-blind de-
sign are considered here.

“Brain-Specific” Nutrients,Drugs,and Memory

The brain stores our memories through networks of cells (neurons)
that communicate with each other. If the neurons themselves die or
function less effectively, then memory loss may occur. Also, if the
communication between the neurons becomes slowed or muddled,
then memory loss may occur. As noted in Chapter 1, scientists believe
that with age, deterioration occurs on both fronts. Neurons seem to
shrink or die as the brain ages. One recent study suggests that an av-
erage individual loses about two to three grams of brain mass each
year.2 Also, the remaining neurons begin to work less well.

A little background on how neurons communicate with each
other will help you understand the possible effects of “brain-specific”
nutrients. Neurons communicate by chemicals known as neurotrans-
mitters, and aging and brain disease may cause a decrease in the pro-
duction of neurotransmitters. One neurotransmitter called acetyl-
choline seems heavily involved in the networks of neurons associated
with memory, and aging may depress the availability of acetylcho-
line.3 Also, with age or brain-related disease, amyloid protein and fatty
substances can build up in the brain and interfere with the chemical
messages carried by neurotransmitters. With disruption of neurotrans-
mitters, neuron networks cannot effectively maintain communication
and memory suffers.
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The theory is that memory decline might be avoided by slowing
down neuron loss, other brain tissue loss, and depletion of memory-
related neurotransmitters. Because good nutrition is vital for main-
taining healthy cells, one sensible recommendation is to eat a well-
balanced diet for good mental health.4 We might be able to do even
better, however. The theory supposes that some nutrients might be
especially useful in arresting the loss of neural cell functioning as we
age. The idea is that there are “brain-specific” nutrients that are im-
portant specifically for maintaining the activity of neurons or even for
helping restore function to neurons that have stopped working.
These brain-specific nutrients include Ginkgo biloba, phosphatidyl-
serine, choline-related nutrients thought to be involved in producing
acetylcholine, vinpocetine, acetyl-L-carnitine, and vitamin E. The
first five nutrients listed are those typically found in products mar-
keted to enhance brain and memory functioning. In fact, these five
nutrients have recently been combined in a single product called
Memory 2000 (produced by Natural Balance).

There are also some hormones and drugs that may specifically aid
neuron functioning or protect against the depletion of specific neuro-
transmitters. Some of these hormones may have more serious side ef-
fects and the drug is not directly available in the United States; some
of these agents are presented at the end of the chapter.

Ginkgo Biloba

Ginkgo biloba (or simply “ginkgo”) is a concentrated extract from the
Ginkgo biloba tree, a leafy ornamental tree originating in eastern
China. Traditional healers have used ginkgo for many years to im-
prove mental alertness, and it is readily available commercially as a di-
etary supplement. It is the single most popular brain-specific nutrient
in terms of sales.

Ginkgo has several potential effects that would be expected to
help maintain neural functioning. As we age, tissue-damaging chem-
icals (free radicals) become more prevalent, which may be responsible
for some age-related loss of neurons. Some suggest that ginkgo neu-
tralizes these chemicals so that they cannot damage cell tissue (known
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as an antioxidant effect). Damaged neurons can release substances
that are toxic to nearby neurons, and ginkgo has been shown to de-
crease the release of these substances from damaged neurons (in rats).
Either of these effects could help aging neurons stay healthy. Ginkgo
has also been found to increase the production of acetylcholine (a
neurotransmitter) and the sensitivity of neurons to acetylcholine in
memory areas of the brain in aging rats. This is thought to help neu-
rons communicate more effectively, thereby potentially preventing
memory loss when neurotransmitter production begins to decline
with age. Ginkgo also appears to help blood circulation. Thus, ginkgo
seems to have basic effects on brain tissue that could potentially trans-
late into improved memory and other mental functions.5

Several “gold-standard” published research studies have tested
the effects of ginkgo on memory performance. They have found that
ginkgo produced improvement on tests measuring memory and cog-
nitive processes. These findings, though encouraging, do not mean
that ginkgo will help everybody. In one study the improvement in at-
tention and memory was found in just over a third of the participants
in the study. This number must be compared with 18 percent of par-
ticipants who showed improvement after being given the placebo
only. Ginkgo, then, had positive effects on roughly one-fifth of the
participants. In a second study, using an Alzheimer’s Disease Assess-
ment Scale (see Chapter 13), ginkgo was effective in an even lower
proportion of patients. The participants in both studies were groups
of patients with significant memory problems caused by mild to mod-
erate Alzheimer’s disease or stroke-related dementia (dementia is a
term used to describe memory loss and impairment in concentration
and thinking that result from diseases of the brain or brain structure
dysfunction). In the second study almost two-thirds of the patients
did not complete the study. If all the subjects had completed the
study perhaps the effects would have “washed out.” Overall, the im-
provement in the cognitive function scores was small.6

Will ginkgo help improve memory in normal middle-aged adults
with no sign of memory-impairing diseases? One exciting experiment
just completed at several sites in Sweden and Great Britain suggests
that it might. Adults between the ages of 38 and 67 were given either
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a compound of ginkgo and ginseng or a placebo pill. The treatment
lasted for twelve weeks, with memory testing occurring before the
treatment, during the treatment period, and two weeks after the
treatment was discontinued. After just four weeks of treatment, 
the ginkgo/ginseng–treated group showed significantly more im-
provement on the memory tests than did the placebo group. Further,
this improvement due to ginkgo/ginseng was still present two weeks
after the treatment had been discontinued. Understandably, the re-
searchers were excited by these findings, as it “represents one of the
first substantial demonstrations of improvements to the memory of
healthy middle-age” adults.7

A closer look at the results of this recent study raises some flags,
however. On memory-test days, testing was repeated at various times
throughout the day. The curious thing is that when testing was at
7:30 a.m., there was little or no difference in memory improvement
between the ginkgo/ginseng and the placebo groups. For most of the
memory tests, at the end of treatment the placebo group actually
showed slightly more improvement (but not significantly so) than the
ginkgo/ginseng group showed at 7:30. When testing was at 2:30
p.m., ginkgo/ginseng produced the most pronounced memory bene-
fit, showing on average a 7.5 percent improvement in memory. These
unexplained differences in ginkgo/ginseng effects across testing times
raise interesting questions. Are the benefits limited to times of day
that are not optimal for adult cognitive functioning (see Chapter 4)?
Perhaps repeated testing of lists of items throughout the day produces
interference on later testing, and maybe ginkgo is especially helpful
for memory situations with heavy interference. It is not even clear if
ginkgo alone can benefit memory in healthy middle-aged adults or if
ginseng is needed as well. The current research provides no answers to
these questions. What is certain is that the scientific support for the
memory benefits of ginkgo is tantalizing but preliminary.

No severe side effects of ginkgo were reported in these studies.
One side effect in a study that used ginkgo to treat patients with mul-
tiple sclerosis was hiccups! In a few isolated case reports, prolonged
bleeding has been noted.8

In the United Kingdom, for the past twenty years ginkgo has
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been prescribed to help treat patients who have memory problems
caused by reduced blood circulation in the brain. In Germany, the
German Federal Health Authority approved ginkgo for treatment of
dementia. In the United States, some centers that specialize in brain
longevity and Alzheimer’s prevention advocate a diet that includes
ginkgo as one of several brain-specific nutrients. Ginkgo is sold in
strengths of 40 to 60 milligrams. The research reports used dosages of
120 to 160 mg total, divided into one, two, or three doses per day.
There has been no reported increase in benefits when doses have been
increased to as much as 240 mg. These dosages should be kept in
mind when considering the so-called brain boosters on the market.
These boosters may include ginkgo, but at much smaller levels. The
effects of ginkgo may not appear until about four to six weeks after
taking it.

In summary, the scorecard on ginkgo is cautiously favorable.
Studies sponsored by the National Institute of Health are under way
to investigate whether ginkgo can help prevent memory problems in
older adults without dementia. Ginkgo is creating tremendous inter-
est, so be alert for more information about it in the next five years.

Phosphatidylserine

In recent years, phosphatidylserine (PS) has created excitement as a
potential “brain-specific” nutrient to help older adults improve de-
clining memory.9 It is a naturally occurring substance that is taken
into our body in our normal diet. PS is considered a brain-specific
nutrient because it is most predominant in brain cells. Like ginkgo, it
can be purchased as an over-the-counter supplement in many grocery
stores and drugstores. PS is marketed as a substance for brain health
and to promote memory functioning. How might it promote mem-
ory functioning?

Phosphatidylserine is thought to be especially vital to the neu-
ronal membrane. The membrane of the neuron is particularly impor-
tant for the communication between neurons. You’ll recall that net-
works of communicating neurons store memories. Some of the
neuron membrane contains receptors responsible for receiving the
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neurotransmitter message from other neurons. Other parts of the
neuron membrane allow the neuron to pass the message from one
end of the neuron to the other. This process is a truly fascinating one,
in which the cell membrane essentially transmits an electrical current
from one end of itself to the other.

A problem is that as we age, the neuronal membrane changes
somewhat in its composition. The membrane starts to lose receptors.
Another problem is that the receptors that are left begin to lose their
capacity to receive messages. When many neurons become less able to
relay messages, the neuron networks that store memories will fail and
memory will decline.

Phosphatidylserine seems to help the neuronal membrane resist
these age-related changes in its composition, possibly even to revital-
ize itself so that the aging neuron can perhaps reverse some of those
changes. Research with aging animals has shown that PS actually
stimulates new receptor growth on the membrane and makes existing
receptor membrane more responsive. For instance, in one study with
older mice, PS restored the sensitivity of their receptors to levels seen
in young mice. PS also increased the number of receptors almost to
the levels present in young mice. In addition, PS seems to help the
neuron membrane to maintain its charged state so that it can trans-
mit its electrical message. Finally, this nutrient may be important for
maintaining the general structure and health of the neuron. Simply
put, some theorize that supplements of PS allow neurons in the neu-
ron networks to keep effectively communicating with one another so
that existing memories can be retained and new memories formed. To
do this, as we age we need to supplement the brain with much more
PS than we get through our normal diets.10

Several well-controlled (gold-standard) studies have examined
the effects of PS on memory performance in older humans. In these
studies, typically, older adults between 50 and 85 years are given a
300-mg dose of PS, divided into three daily doses of 100 mg each, for
a period ranging from twelve to twenty-four weeks. Other older
adults are given a placebo pill with no active ingredients. These are
the control participants against whom the PS-treated participants are
compared. A simple summary of the results is that PS produces some
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increase in the memory performance of the PS group relative to the
control group. This finding has been reported for older adults who
meet the criteria for probable Alzheimer’s disease and for older adult
patients who are characterized as having symptoms of memory im-
pairment. A positive effect of PS on memory has also been reported
for “normal” older adults—adults over the age of 50 who did not ex-
hibit any history or existence of brain dysfunction, neurological dis-
order, or use of drugs that could produce cognitive deterioration.
These are adults who show the usual memory loss associated with
normal aging.11

This summary is impressive and has been used as evidence to rec-
ommend PS to help boost memory. Indeed some proponents of PS
report that “Those who took PS demonstrated a 30 percent improve-
ment in cognitive function, including memory, learning, and recall-
ing names, faces, and numbers.”12 But summaries can be tricky and
sometimes a bit misleading. You need the whole story to get an accu-
rate picture of the effectiveness of PS.

To get the whole story, you need to have a few more details about
the results in the population of normal older adults who participated
in this study. They were tested at three, six, nine, and twelve weeks af-
ter beginning the twelve-week treatment. They were tested on five
primary memory tests: learning of name-face associations, delayed re-
call of the name-face associations, memory for faces, telephone num-
ber recall, and recall of misplaced objects. The controls and PS-
treated adults were compared on each of these tests at each of the test
intervals, for a total of twenty comparisons. Of the twenty compar-
isons, only six showed an advantage for the PS treated adults. In a
sense, one might term this a 30 percent improvement in that 30 per-
cent of the comparisons showed an advantage. It is more significant,
however, that four of these differences occurred on tests given during
the first half of the treatment. By the end of the twelve-week treat-
ment, these differences no longer remained. Further, these differences
were slight in that they represented about a one-point improvement
over a score of just over 9. Thus for most of the comparisons the im-
provement was just about 10 percent, and the improvement due to
PS was very transient. The only advantage produced by PS that re-
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mained at the end of the treatment was for face memory: participants
given PS scored an average of 15.54 on the face memory test com-
pared to an average score of 12.98 for the placebo control.

The researchers then examined the subgroup of participants who
were at the bottom of the group in terms of initial memory perfor-
mance. For these participants, at the conclusion of the treatment
there were benefits of PS relative to the control for all the primary
memory measures as well as for paragraph recall. Again, the most
striking improvement was on the face memory test. In several other
well-conducted research studies as well, older adults who were partic-
ularly forgetful relative to their peers showed some memory improve-
ment after several months of PS treatment. This result is encouraging.
The rest of the story is less exciting. The improvement in PS-treated
adults relative to the placebo control is typically quite modest. For in-
stance, in one study, at the end of six months of treatment the PS-
treated group had an average total recall for word lists of 63 percent
versus 60 percent for the placebo group.13

It’s doubtful, though perhaps possible, that users of PS could tell
any practical difference in their everyday memory use with a 3 per-
cent gain in recall accuracy. One study of Alzheimer’s patients (who
had not progressed to middle and later stages) did examine observa-
tions of both psychiatrists and family members of the patients who
were treated with either PS or a placebo.14 The results were mixed. A
psychiatrist noted improvement (on recalling details of everyday
events) after twelve weeks of PS treatment. The family members did
not. The researchers noted that any effect of PS appears to be subtle.
Of course this is an average—some folks might see more benefit,
some less.

Another way to gauge the degree of improvement would be to
consider how many of the forgetful older adults showed improve-
ment for PS relative to how they performed before the PS was admin-
istered (of course any placebo effect would need to be factored out).
Unfortunately, we do not know the full story because in these studies
the researchers did not report the needed numbers. We are not told
the percentage of either the PS-treated adults or the placebo controls
who showed improvements from baseline memory testing (prior to
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the experiment) to posttreatment testing (at the conclusion of the ex-
periment).

Studies have reported no adverse side effects from the PS treat-
ment. Researchers report that PS is well tolerated. In one study, many
of the participants were patients on medication. PS did not interact
negatively with any of the pharmaceutical drugs that these patients
were taking. However, patients taking antipsychotics, antidepres-
sants, barbiturates, methyl-dopa, reserpine, and bromocriptine were
excluded from the study. Thus, there is no evaluation of possible in-
teractions of PS with all potential pharmaceuticals taken by adults.

PS has purportedly been in use in Italy for over twenty years. A
handful of proponents suggest that “PS is effective in delaying and
usually reversing age-associated memory impairment.” They also
claim that millions of people are taking PS regularly throughout the
United States and in the rest of the world. The typical dosage in re-
search studies is 100 mg taken three times daily. Most of the studies
used PS extracted from cows, but PS purchased over the counter is
now commonly derived from soy. It is relatively expensive, with a
month’s supply (400 mg per day, recommended by the manufacturer)
typically costing over $75. Some memory disorder treatment centers
suggest the use of PS in conjunction with other brain-specific nutri-
ents like ginkgo. Reflecting this suggestion, ginkgo and PS are com-
bined in some products (NeuroPS). Many physicians are not aware of
the use of PS as a nutritional supplement to treat memory problems.15

In summary, as with ginkgo there is reason to be cautiously opti-
mistic about the benefits of PS for memory. PS produces effects in the
mammalian brain that enhance brain functioning and thus possibly
memory. The proven memory benefits for PS are in older adults with
above-average memory impairment. Older adults with normal mem-
ory decline have shown only modest benefits from taking PS, benefits
that did not extend to all the memory tests used in the research. The
effects on adults showing normal memory decline are arguably not
large enough to support the published claim that PS is the foundation
for a “memory cure.” One concern is that the modest increases shown
on the memory test scores do not necessarily translate into noticeable
differences in memory functioning. In the plus column, PS scores
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well in terms of no reported negative side effects or interactions with
pharmaceuticals. Thus, there may be no harm in trying PS.

Choline

Choline is used to produce acetylcholine. Areas of the brain have neu-
rons that depend on this neurotransmitter. Also, impairments that
devastate memory like Alzheimer’s disease largely wipe out the acetyl-
choline-rich neurons. Choline is found in a number of safe chemical
compounds, including phosphatidylcholine (PC for short) and citi-
choline. PC, the primary dietary source of choline, is a central sub-
stance in the neuronal membrane. Both sources of choline can be
purchased as nutritional supplements, with lecithin being a major
source of PC. Some manufacturers have even boosted their foods
with PC (by adding lecithin). In appropriate dosages, these nutrients
can find their way into the cells, embuing them with more of the nu-
trient.16

The theory is that more acetylcholine can be produced if the
brain has more of the ingredient (choline) needed to make acetyl-
choline. With diminishing neurons resulting from disease or age, the
theory is that the remaining neurons function more effectively if
more acetylcholine is available for transmitting messages. This line of
reasoning has produced great interest in the possibility that choline
supplements might improve memory.

The research investigating PC versus that investigating citicho-
line is not directly comparable, but at this point the sparse evidence
favors citicholine. PC has been tested extensively for its effectiveness
in treating Alzheimer’s disease. One scholarly review of this research
reported that the results were uniformly negative. In only a single re-
port (out of more than twenty) was there evidence for memory im-
provement in a subset of patients with Alzheimer’s. One unpublished
study found that PC significantly enhanced the speed of learning
nonsense syllables, but primarily in older adults who learned more
slowly than their peers. Thus, the research does not strongly support
the idea that PC supplements boost memory in older adults, at least
those with probable Alzheimer’s disease.17

N U T R I T I O N A L  S U P P L E M E N T S  A N D  V I TA M I N S 209



A gold-standard study that administered 1,000 mg per day of
citicholine for ninety days also did not find memory improvement in
normal adults ranging in age from 50 to 85. But, a higher dose of
2,000 mg per day given to just those older adults with poor memory
produced striking benefits to memory. Memory was tested by having
people recall an unfamiliar story, measured by the number of ideas re-
called. With the placebo, about nine of the ideas from the story were
recalled. With citicholine, recall improved to about fourteen ideas, a
gain of more than 50 percent. Though encouraging, this study was
very limited. Only one memory measure was used, and only twenty-
seven subjects were tested. These subjects had worse memory than
their peers, and most were over 70 years of age.18

The evidence supporting memory benefits for choline-like sub-
stances is minimal, and not all choline supplements appear to pro-
duce positive memory effects. At the present time, citicholine seems
to offer the most promising choline treatment, with the memory ben-
efit limited to older adults with more than usual memory decline. It
must be emphasized that the research with citicholine is very sparse.
Nevertheless, a variety of choline substances are still included as one
ingredient in some supplements advertised to substantially boost
mental alertness and cognitive functioning. It may well be that
choline supplement alone does not translate into more available
acetylcholine. The choline must first be absorbed by the neuron,
which requires an energy-dependent transport process. Interestingly,
this process can by enhanced by ginkgo, perhaps suggesting that the
“memory cocktail” approach that combines several of the “brain-spe-
cific” nutrients mentioned in this chapter might be on the right track.
PC and citicholine are well tolerated, having infrequent, minor side
effects.19

Vinpocetine

Vinpocetine is an extract from the periwinkle plant. It was intro-
duced in clinical practice in Hungary about twenty years ago. In one
journal article, a physician indicated that he now recommends vin-
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pocetine as “the most important part” of a “brain-friendly” nutri-
tional supplement.20 Vinpocetine is sold alone as a supplement to
“help improve memory and concentration” and is a featured ingredi-
ent in the product BrainPower. Advertisements claim that vinpoce-
tine “has been shown to recharge your mind and memory,” and that
it is “recommended by pharmacists.”

Vinpocetine seems to increase blood flow and circulation in the
brain. It may also increase the transport and uptake of glucose to the
neurons. More glucose should help neuronal functioning. Finally,
vinpocetine may increase the acetylcholine neurotransmitter, a neu-
rotransmitter especially important in memory regions of the brain.

The thinking is that both increased blood flow and improved de-
livery of glucose to neurons should be especially helpful to older
adults who suffer from diminished oxygen supply to the brain caused
by decreased blood flow (ischemia). Diminished oxygen can damage
or kill neurons, and if the damage is extensive enough memory loss
can follow. Studies have shown that vinpocetine can reduce the loss of
neurons due to ischemia in memory regions of the brain. If the re-
duction in loss is great enough, then it could be the case that memory
impairment would be slowed or avoided.

Two gold-standard studies investigated treatment with vinpoce-
tine in older adults who had memory problems associated with brain
dysfunction (either circulation problems in the brain or mild to mod-
erate dementia-related brain disease). In both studies, the groups
given vinpocetine showed more improvement than the placebo
groups on tests measuring attention, concentration, and memory.
The size of this improvement ranged from moderate to very modest.
Patients taking vinpocetine for thirteen weeks improved three points
(17.4 to 20.5) on the Mini–Mental State Questionnaire (described in
Chapter 13). The patients taking the placebo showed no improve-
ment. The effects were less strong in a more recent study. Both the
low-dose and high-dose vinpocetine groups scored four points better
on the test after taking the vinpocetine than before the vinpocetine.
The important piece of information is that the placebo group gained
three points (all patients had to score at least nine points on the test
before the study began). Those who took vinpocetine for sixteen weeks
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showed only a one-point gain in memory and concentration perfor-
mance over those who took an inactive pill.21

It is worthwhile mentioning that the results were more promising
in terms of global improvement in the illness of these dementia pa-
tients. In a global improvement rating, in one study 21 percent of the
patients given vinpocetine were classified as “strongly improved.”
Only 7 percent of the patients given the placebo pill were classified as
strongly improved. The other study showed positive effects of vin-
pocetine that were just as strong when rated on global improve-
ment.22

In these studies the side effects reported with vinpocetine were
not any more extreme than those reported with the placebo pill.
However, vinpocetine probably should not be taken with blood thin-
ners (anticoagulant medicine).

The smallest dosage used in the studies was 30 mg a day (taken in
dosages of 10 mg three times a day) for the first thirty days, dropping
to 15 mg a day for the last sixty days. The highest dosage was 60 mg a
day (taken in dosages of 20 mg three times a day), but this dosage did
not produce significantly more benefit than a consistent dose of 30
mg a day. Some of the products sold in stores are in 5-mg doses, with
the manufacturer recommending three doses per day. Based on the
dosages used in the research, this dosage may be too low to provide a
benefit of vinpocetine.

Because of its positive effects on blood circulation and metabo-
lism processes in the brain and because of the placebo-controlled re-
search just described, vinpocetine has been identified as a potential
supplement for older adults with chronic brain circulation problems
and dementia, and it has been shown to be effective with some of
these older adults. The research evidence supporting a memory bene-
fit for vinpocetine is somewhat less strong than for PS. Statistically
significant improvements have been found in a few studies, but the
effects are modest at best and memory performance was not exten-
sively tested.
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Acetyl-L-carnitine

Acetyl-L-carnitine (ALC) is an amino acid that is included in some
“brain power” supplements sold in health food stores and advertised
on radio and in magazines. In studies with rats, ALC has been found
to have several effects that support the claim that it can help brain
functioning and memory. It enhances the release of the neurotrans-
mitter acetylcholine and the sensitivity of receptor sites to acetyl-
choline in memory areas of the brain, and it decreases deterioration of
the parts of the neuron involved in communicating with other neu-
rons. ALC also facilitates energy production within the neuron. If we
look beyond brain activity to observable behavior, long-term ALC
administration in rats increases longevity, improves spatial learning,
and improves long-term memory performance. The evidence for
benefits in humans, however, is not as conclusive.23

One gold-standard study has examined a one-year treatment of
ALC in patients with Alzheimer’s disease.24 These patients had been
diagnosed as having the disease for at least six months. The study used
one of the most comprehensive sets of tests of any of the studies that
have looked at the effects of nutritional supplements. After the year of
treatment, on a number of measures the group given ALC showed
less decline than did the group given the placebo pill. A key point,
though, is that many of these differences were not significant. The
most consistent effect was that ALC-treated patients were rated as de-
teriorating less on performance of everyday activities and habits, as
well as in personality and interests. For objective memory and cogni-
tive measures, treatment with ALC did not show consistent benefits.
For long-term memory of individual words, ALC did significantly re-
duce the memory loss produced by the disease. But, patients given
ALC did not show significantly less deterioration than did patients
given the placebo for verbal comprehension, ability to copy geomet-
ric forms, retention of the structure of word meanings, memory of
stories, or long-term memory of spatial information. The researchers
suggest that perhaps for less impaired patients, more benefits would
be found. At this point, though, we simply do not know if this is the
case.
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ALC is typically well tolerated at normal dosages (1 to 2 grams).
One possible side effect is increased restlessness and overactivity. For
this reason, ALC should be taken long before bedtime to avoid agita-
tion during sleeping hours.

The available evidence is sparse, but does suggest that a year-long
treatment of 2 g of ALC daily can slow the behavioral deterioration
associated with Alzheimer’s disease. The effects on memory are gener-
ally not significant. It remains to be seen whether memory benefits
for ALC would be found for aging adults without brain disease.

Vitamin E

Vitamin E is an antioxidant. As mentioned in the section on ginkgo,
antioxidants neutralize certain toxic chemicals (free radicals) that be-
come more prevalent with age. The theory is that by neutralizing
chemicals that kill neurons, vitamin E may slow memory decline that
results from age or brain diseases.

The largest and best study on vitamin E investigated patients
with moderate Alzheimer’s disease.25 A dose of 2,000 IUs (interna-
tional units) per day of vitamin E delayed by about nine months the
progression of the disease to certain landmarks. Patients on vitamin E
did not require nursing home placement and did not lose daily living
skills as rapidly as did patients given the placebo. Unfortunately, vita-
min E did not halt the speed of memory decline.

Vitamin E is considered reasonably safe and it has recently been
shown to delay some major signs of decline in Alzheimer’s patients.
For these reasons, physicians generally do not hesitate to recommend
vitamin E to patients with Alzheimer’s disease. Note that the 2,000-
IU dosage needed to achieve the positive effects is within the range
used in attempts to treat some patients with cancer and with Parkin-
son’s disease (800 to 2,000 IUs are typically used). However, this
dosage is considerably higher than the 30-IU guideline for normal
consumption (percent daily value) set by the Food and Drug Admin-
istration, as well as dosages in the range of 400 IUs recommended by
some nutritionists. Given the devastation of Alzheimer’s disease, it is
probably reasonable to sidestep these guidelines in the case of Alzhei-
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mer’s disease (of course, you should consult your physician before
taking megadoses of any supplement). The FDA has not approved
the use of vitamin E for treatment of Alzheimer’s. This is because vit-
amin E has not been shown to slow cognitive and memory declines.
Also, there is no evidence that vitamin E helps prevent serious brain
disease or the memory decline that comes with aging.

Estrogen and Related Hormones

Menopause is accompanied by reduced estrogen levels, and post-
menopausal women sometimes report difficulties with memory and
concentration. Also, women are twice as likely as men to be affected
by Alzheimer’s disease. Accordingly, there has been much interest in
the possibility that estrogen therapy after menopause (and hysterec-
tomy) may improve memory and cognitive functioning and that it
may provide some protective effects against brain degenerative dis-
eases such as Alzheimer’s. Some studies (not using the gold-standard
placebo control) have found that memory and cognitive performance
are modestly better in women on estrogen therapy than in those not
using estrogen, but other studies have found no improvement. Some
large-scale studies (one with a sample of over three thousand women)
show that estrogen users had lower incidence of Alzheimer’s disease
than did nonusers. In these studies, estrogen use was associated with
a one-third to two-thirds reduction in risk of Alzheimer’s disease,
with the greatest benefit occurring for women who had used estrogen
for the longest period of time. These studies are considered as only
suggestive because women who use estrogen can differ in a number of
ways from those who do not use estrogen. However, nonhuman ani-
mal experiments suggest that estrogen treatment protects against
brain damage caused by insufficient blood flow to the brain (e.g.,
stroke) and to damage produced by beta-amyloid protein (the abnor-
mal protein associated with Alzheimer’s disease). Thus, there are rea-
sons to expect that estrogen treatment in women may provide protec-
tion against brain decline associated with memory loss.26

In several gold-standard experiments, postmenopausal women
(or women in whom estrogen reduction resulted from surgery such as
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hysterectomy) were randomly assigned to estrogen or placebo treat-
ment. These studies showed a positive benefit of estrogen that was
limited to memory of verbal information (short stories and paired as-
sociated word lists). Estrogen had no significant effect on memory of
visual information or of working (short-term) memory tasks. As yet,
no gold-standard (placebo-controlled) studies have been conducted
to show whether estrogen protects against the onset of Alzheimer’s
disease. And the association between estrogen and some cancers may
discourage estrogen treatment. For more detailed information, you
can refer to Hormone Therapy and the Brain (2000), by Victor Hen-
derson, a researcher at the University of Southern California.27

Another hormone that has gained attention as a possible treat-
ment for age-related declines in memory is dehydroepiandrosterone
(DHEA). This hormone is secreted by the adrenal cortex. DHEA
may facilitate neural functioning in brain areas responsible for mem-
ory. It may also have indirect effects on memory as a potential build-
ing block for estrogen (as well as testosterone) and as an agent that
alleviates depression. As we age, however, DHEA concentrations sig-
nificantly decrease. Thus, it may be that DHEA hormone treatments
will help improve memory in older adults in general, and in post-
menopausal women in particular. Two placebo-controlled studies, one
with elderly men and women and one with postmenopausal women,
did find that a two- to four-week daily oral dose of 50 mg of DHEA
significantly improved memory. These results must be considered
preliminary. The memory tests were limited to recall of pictures and
recognition of word lists. Furthermore, DHEA improved word rec-
ognition only when the presentation of the words for study was quite
fast (less than a second per word). The potential advantage of DHEA
is that in long-term hormone replacement (twelve months), there was
no evidence of body changes that tend to signal possible endometrial
cancer, as with estrogen replacement therapy.28

Piracetam

Piracetam is a drug that was developed in the 1960s to improve cog-
nitive functions like memory and learning. It is sold under several
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names (Nootropil, Pirroxil) in Europe and Mexico, and used as well
in Asia and South America. Piracetam is not easily available in the
United States, as it is not approved by the FDA. Those in the United
States obtain piracetam for personal use from Europe or Mexico.
Piracetam appears to have a number of effects on the brain that could
potentially facilitate memory. These effects include improved meta-
bolic processes in the neuron, maintenance of the neuron compo-
nents, and facilitation of neurotransmitters. It has been reported that
piracetam improves memory in aging mice, with the effects most
prominent in animals with brain dysfunction.29

Three gold-standard studies have examined the effects of pira-
cetam either alone or in combination with lecithin (a source of
choline) on Alzheimer’s patients. On an array of memory tests there
was little evidence that piracetam (either with or without lecithin)
produced benefits. One interesting study was conducted with 135
adults age 55 and older who had visited a general practitioner for iso-
lated memory problems but who had no signs of depression or de-
mentia.

In one popular book on “brain fitness,” it is suggested that this
study produced “dramatic results” in relieving age-associated mem-
ory impairment. Memory was tested with recall of a word list both at
the start of the experiment and at the end of a three-month treatment
period. Low- and high-dose levels of piracetam were compared to a
placebo control. All these groups received some memory strategy
training as well. The degree of improvement in recall performance
was measured from the start of the experiment to the end. The result
does appear impressive: the high-dose piracetam group showed a
35.5 percent improvement, the low-dose group showed slightly less
improvement, and the placebo group showed much less (12.5 per-
cent) improvement. But there’s a potential problem in interpreting
this result. By chance the placebo group performed better at the start
of the experiment than did the piracetam groups. By the end of the
experiment the performance of the three groups was indistinguish-
able. It is possible that had the placebo group’s recall at the start of the
experiment been as low as that of the piracetam groups’ recall, the
placebo group could have improved as much (e.g., perhaps the mem-
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ory training produced the gains in memory to the level shown at the
end of the experiment). Indeed, on another recall test used in the ex-
periment, the performance at the beginning of the experiment was
equivalent across the groups, and for this test there was no effect of ei-
ther piracetam dose. From this analysis of the gold-standard research
with humans, it seems that there is reason for the FDA’s current skep-
ticism about the memory benefits of piracetam.30

Additional Information

Those who would like a more detailed review of the scientific evi-
dence on the memory benefits of the supplements mentioned in this
chapter can access two important and comprehensive review articles
in a prominent journal published by the American Psychological So-
ciety. The articles are “Ginkgo Biloba: A Cognitive Enhancer?” by P.
E. Gold, L. Cahill, and G. L. Wenk and “‘Brain-Specific Nutrients’:
A Memory Cure?” by M. A. McDaniel, S. F., Maier, and G. O. Ein-
stein. Both articles are in the May 2002 issue (volume 3) of Psycholog-
ical Science in the Public Interest, published by the American Psycho-
logical Society. Summaries of these articles can also be found in the
April 2003 issue (volume 288) of Scientific American.
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C H A P T E R  T H I R T E E N

Alzheimer’s Disease
T H E  S I G N A L S  A N D  W H A T  Y O U  C A N  
D O  A B O U T  I T

I attended his eighty-second birthday celebration at the Ronald Reagan

Presidential Library in Simi Valley, along with several hundred other guests,

including Margaret Thatcher, and we all froze when he toasted her twice, at

length, and in exactly the same words. There was nothing we could do but

give her two standing ovations, and not look too closely at Nancy Reagan’s

stricken face,while Dutch stood obliviously smiling.

—Edmund Morris,Dutch: A Memoir of Ronald Reagan

I
t’s horrifying to imagine having a memory lapse this severe—espe-
cially in front of hundreds of people. All of us have mistakenly re-
peated a dose of medication, perhaps lost our glasses several times
in one day, or repeated a story to a friend several hours later. Im-

mediately repeating a detailed and long toast, however, does signal a
fairly profound memory problem, and behaviors like this along with
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other symptoms could certainly be an indication of Alzheimer’s dis-
ease. One question that many of us have is whether our own memory
failures or those of our loved ones are attributable to normal aging or
to something more serious. The first part of this chapter tackles this
pressing question. In answering this question, it is helpful to under-
stand the general characteristics of the disease and how it is diag-
nosed. Another important question is whether or not there are pre-
ventative measures for Alzheimer’s disease. A reasonable answer to
this question requires consideration of the effects of Alzheimer’s on
the brain and a review of the theories concerning the causes of the dis-
ease. The second part of the chapter clarifies these fundamental issues
and discusses possible preventative measures. The end of the chapter
presents useful information and resources for those who take care of
Alzheimer’s patients.

Prevalence

Alzheimer’s disease may well be the most dreaded disease of this new
century. Early on, it was believed that Alzheimer’s was relatively rare
and affected only a very small segment of the population. More recent
estimates of the prevalence of the disease are much higher. This is due
in part to the increased recognition among physicians of the wide-
spread occurrence of Alzheimer’s among older adults, and to the dis-
carding of outdated terms like “senile dementia.” The increased diag-
nosis of Alzheimer’s disease also has a lot to do with the fact that we
are living longer these days. Indeed, life expectancy at the beginning
of the twenty-first century is thirty years longer than it was at the be-
ginning of the twentieth century. It’s humbling to realize that many
of us would not have survived to our present age if we had been born
a hundred years ago.

Although Alzheimer’s disease occurs occasionally at younger ages
(early-onset Alzheimer’s), it is a disease that is closely related to ad-
vancing age. Estimates of the prevalence of Alzheimer’s disease are
somewhat variable, because it is difficult to diagnose with certainty
and because not all older adults who experience cognitive decline seek
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treatment. Nonetheless, the strikingly clear trend is that the probabil-
ity of contracting Alzheimer’s disease increases steadily with age.
Katzman and Kawas’s estimates, shown below, reveal that the proba-
bility of contracting Alzheimer’s disease doubles every five-year pe-
riod after the age of 65.1

Age Range Percentage of the Population
65–70 2%
71–75 4%
76–80 8%
81–85 16%
Over 85 Some estimates are as high as 45%

It has been estimated that by the year 2050, 70 million Ameri-
cans will be 65 and older, with about 19 million of these over the age
of 85. According to current estimates from the Alzheimer’s organiza-
tion (www.alz.org ), by then as many as 14 million Americans may be
diagnosed with this dread disease. Considering the great pain this dis-
ease causes victims and caregivers alike, as well as the economic im-
pact of round-the-clock care for patients, you can understand why
Alzheimer’s disease has become an important national health care is-
sue and a scientific funding priority in the United States.

Terminology

Before exploring the various facets of Alzheimer’s disease, it is worth-
while to distinguish among the various terms used to refer to the cog-
nitive changes associated with aging. “Dementia” is a diagnostic term
for an acquired brain disorder that causes substantial and significant
impairment in cognitive functioning (e.g., memory, language, men-
tal calculations, visual and spatial skills, abstract reasoning, and judg-
ment). Someone with dementia might have problems remembering
the details from a conversation thirty minutes earlier, finding words
when speaking, comprehending two- and three-step commands, re-
membering directions while driving home, balancing the checkbook,
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completing a simple home repair job (a job that would have been no
problem before the dementia), and experiencing lapses in judgment
such as leaving a 2-year-old grandchild alone in the car for thirty min-
utes on a hot day. In the past, when dementia was associated with
older age, it was often labeled “senile dementia.” This term is rarely
used these days as people prefer to use more specific labels. “Alzhei-
mer’s disease,” a subcategory of dementia, is the most common cause
of dementia in adults over the age of 65. However, there are many
other causes of dementia, including one or multiple strokes (the sec-
ond most common cause of dementia in older adults), tumors, trau-
matic brain injury, and infections.2

The term “senescence” refers to the normal effects of aging (some-
times the normal effects of aging on memory are called “age-associated
memory impairment”). As described in Chapter 2 and elsewhere, nor-
mal aging affects memory and other cognitive processes, yet the symp-
toms are much less severe than those that define dementia. Nearly
everyone who is lucky enough to live to a ripe old age will experience
senescence and will have to cope with irritating, but not debilitating,
reductions in cognitive powers. In summary, then, the normal effects
of aging are referred to as “senescence”; Alzheimer’s disease is a patho-
logical condition and not the normal outcome of aging.

Symptoms

One feature of Alzheimer’s disease is that the cognitive deterioration
does not occur suddenly. The onset is often characterized as “insidi-
ous,” in contrast to the abrupt development of major cognitive symp-
toms, which would indicate other causes like a stroke. Although the
initial stages of Alzheimer’s disease are mild, it is a progressive disease,
and those with the disease gradually develop more pronounced symp-
toms that are impossible to ignore. The disease eventually produces
severe impairments in memory, reasoning, language, and the ability
to carry out even simple tasks. People with Alzheimer’s disease can
live for up to twenty years, but the more typical duration is eight to
ten years.3

Table 13.1 lists the seven stages that Reisberg, Ferris, DeLeon,
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Table 13.1 The Stages of Alzheimer’s Disease

Stage of Cognitive Decline Characteristics

1. Normal adult No functional decline
2. Normal older adult This stage is characterized by personal

awareness of some functional decline 
such as forgetting where familiar 
objects are placed or temporarily 
forgetting familiar names.

3. Early Noticeable deficits in demanding job 
situations. Difficulty in finding words 
and names, and little retention after 
reading a passage. Person may get lost
while traveling. Difficulty in retrieving 
names becomes noticeable to people 
who know this person well.

4. Moderate Decreased knowledge of recent events 
in their own lives, difficulty with complex 
tasks like managing personal finances. 
Can still distinguish familiar people 
from strangers.

5. Moderately severe Can no longer survive without assistance. 
Difficulty recalling one’s address or the 
names of grandchildren. No difficulty in 
eating or taking care of bathroom func-
tions but may require assistance in choos-
ing proper attire. Some disorientation in 
terms of knowing the current date and 
location.

6. Severe Needs assistance in dressing, bathing, and 
toileting. May have urinary and fecal in-
continence. May occasionally forget name
of spouse. Person is largely unaware of re-
cent events and life experiences. Personal-
ity and emotional changes (delusions, ob-

(continued )



and Crook use to describe the cognitive and physical declines associ-
ated with Alzheimer’s impairment.4 You should note that in the ear-
lier stages there is no or only slight cognitive decline. Because most
older adults experience stage 2 symptoms, these are considered symp-
toms of normal aging. In fact, it is impossible at this point to distin-
guish the incipient stages of Alzheimer’s disease from normal aging.
For those with the disease, however, the symptoms will become in-
creasingly severe and noticeable to family and friends. Whereas mem-
ory loss tends to be the first cognitive function that is noticed, the ef-
fects of Alzheimer’s disease eventually extend into other areas such as
language, judgment, thinking, and personality, causing progressive
deterioration. For example, the progressive loss in language ability
starts with problems in expressing thoughts and finding words, devel-
ops into problems in comprehension, and frequently culminates in
mutism (producing no speech, only grunts). In the final stages of Alz-
heimer’s disease, the person often loses all memory, language, and
mental control over behavior (e.g., urinary and fecal incontinence,
loss of the ability to walk). In the end, the Alzheimer’s patient is typi-
cally bedridden and requires total supervision. Most eventually die
from pneumonia.

224 A L Z H E I M E R ’ S  D I S E A S E

Table 13.1 Continued

Stage of Cognitive Decline Characteristics

sessions, anxiety, agitation) tend to occur 
during this stage.

7. Very severe Nearly all verbal abilities are lost and fre-
quently there is no speech. Progressive loss
of ability to walk, sit up, and hold head 
up. Brain seems no longer able to tell the 
body what to do.

Source: Adapted from B. Reisberg, S. H. Ferris, M. J. DeLeon, and 
T. Cook, “The Global Deterioration Scale for Assessment of Primary
Degenerative Dementia,” American Journal of Psychiatry 139 (1982):
1136–1139.



Diana McGowin was diagnosed with Alzheimer’s disease at the age
of 52. The earliest signs of Alzheimer’s disease are indistinguishable
from normal aging. At some point, however, the cognitive lapses be-
come alarming to the person as well as to relatives and friends. Con-
sider Diana McGowin’s unnerving description of one of her earliest
realizations that something was dreadfully wrong.

The telephone rang, . . . It was my husband, asking me to pre-
pare a lunch and deliver it to him at his work-place. He would
only have a thirty-minute lunch break; not enough time to get to
a restaurant. As I drove to Jack’s office, I noticed a strip shopping
center, new to me. It was strange I had not noticed this mall pre-
viously. I traveled this route frequently. I passed the street leading
to the off-site, and drove several miles down the road before real-
izing my error. No doubt the new shopping center had thrown
my judgment off, I mused, and turned around to retrace my
steps. Near the driveway leading to my husband’s office, I ob-
served a fire station which was also new to me. That would be a
good landmark to guide me to the company entrance in the fu-
ture.

Jack saw my car approaching and came out of his building to
greet me. Accepting the lunch with thanks, he leaned against the
car. “Jack, when did they build that new strip shopping center on
Kirkman Road? Funny, but I don’t remember it being built, and it
is already open for business.” Jack frowned thoughtfully, than
shook his head. I continued, “Oh well, I’m glad to see the new fire
station near your entrance. It will give me a good landmark.” Jack
laughed and again shook his head. “Diane, that station has always
been here,” he chided. “Even before my building was built!”

I suddenly became irate. I started the car and began to pull away
from Jack, who leaped from his position leaning against the vehi-
cle. “Whoa! What’s your rush?” I braked, staring before me in
confusion. What was the exit? “Jack,” I asked shakily, “How do I
get out of here?” Jack now roared with laughter, “Diane, shape up! 

Figure 13.1 Excerpts from Diana McGowin’s autobiography.



You certainly have something on your mind! ‘New’ shopping cen-
ter, ‘new’ fire stations, and now you can’t find your way out of a
parking lot!” I fought tears of frustration as I shouted at Jack,
“Don’t laugh at me! Just tell me how to get out of this place!” Jack
bowed ceremoniously and pointed ahead of my car.

Memory losses in Alzheimer’s patients are often painful. They elicit
shame and attempts to cover up the losses.

As I entered the corridor, a well-dressed young man was turning
the corner. “Hey, Diane! Good to see you! How have you been?”
He greeted me with a smile. Oh God, not another one! I felt I was
on a trip to never-never land. This time, I attempted to bluff my
way through the small talk with this young stranger. As we walked
along together, he asked me how long I had worked for this firm.
I hesitated, then replied I had been with them for about three
years. The lad nodded approvingly, and said he was there to inter-
view for a job as a messenger or courier. Could I help him?

I threw in the towel, and smiled resignedly to him. “Please for-
give me. I know that I know you, but it is just one of those days! I
simply can’t bring your name to mind. I will be happy to put in a
word for you, if you could write down your name and other rele-
vant details.”

“I don’t get it,” he muttered.
“Your name?” I did not waver.
“Diane, I’m your cousin Rich,” he said slowly.
Tears began to surface in my eyes and I embraced my cousin,

whispering, “I was just trying to keep anyone from overhearing
that one of my relatives is applying. Of course I’ll put in a good
recommendation with the personnel department. Absolutely!”

In the later stages of the disease, Diana found comfort in people
who recognized her problems and came to her aid.

Becoming hopelessly lost [although she was living at home, she
was in the hospital for her father’s surgery], I finally whispered to
a kind-looking nurse that I was an Alzheimer’s patient, and re-



To give you some sense of how these cognitive declines affect day-
to-day living and one’s sense of self, Figure 13.1 presents some poi-
gnant passages from Diana McGowin’s book Living in the Labyrinth.5

McGowin wrote this book after being diagnosed with early-onset
Alzheimer’s disease at the age of 52. In this book, she courageously
and vividly describes her journey into confusion and darkness.

Diagnosis

Ronald Reagan’s older daughter, Maureen Reagan, remembered the
early symptoms of her father’s illness and how they led to his diag-
nosis:

No actor ever forgets a role, so I should have realized some-
thing was wrong. It was late in 1993 and we were having din-
ner with my father. We were discussing a 1950s film he
made, “Prisoner of War.” For years he had told me about the

A L Z H E I M E R ’ S  D I S E A S E 227

quested that she give me simply drawn directions to the waiting
room. She wrote down the direction and then escorted me to the
elevator. As I entered the elevator with many others, I noticed a
distinguished man in a navy blue suit board the elevator beside
me. As he entered, he somehow deleted all the other floor destina-
tions and, much to my relief, he pushed the button to my floor.
As we exited, he asked to see the room number and directions the
nurse had placed into my perspiring palm. I was astounded. How
did he know I had such instructions? After reading the note
tightly gripped in my fist, he escorted me to a nurse’s station, and
asked the staff to assist me. I do not know who this man was, but
suspect he was a physician who had overheard me whisper to the
directing nurse.

Such individuals are the unsung but appreciated saviors of the
Alzheimer’s patient.



gruesome tortures inflicted on American prisoners by the
North Koreans. But now he seemed to be hearing me tell the
stories for the first time. Finally he looked at me and said,
“Mermie, I have no recollection of making that movie.”

That was my “click of awareness.” Another six months
went by before Dad complained to his doctor of feeling dis-
oriented in unfamiliar surroundings, like hotel rooms. It was
in the fall of 1994, at the Mayo Clinic, that my father was di-
agnosed with Alzheimer’s disease.6

The world learned of Alzheimer’s disease in 1907 when a Ger-
man physician, Alois Alzheimer, reported the autopsy results of a 51-
year-old female patient. She was a person who had had severe demen-
tia, and upon postmortem examination, Dr. Alzheimer detected the
massive neuronal loss as well as abnormal conditions now known as
“amyloid plaques” and “neurofibrillary tangles.”

When cognitive problems are noticed, it is important to get a di-
agnosis as early as possible. The physician will want to assess a patient
for the presence of dementia, and, if it is present, determine whether
Alzheimer’s disease is likely to be the cause. Dementia can have many
possible causes—for example, vitamin deficiencies, reactions to med-
ication, strokes, tumors, infections, long-term abuse of alcohol, dis-
eases like Huntington’s or Pick’s disease. Because some of these causes
are treatable, it is important to make an early diagnosis. Early diagno-
sis of Alzheimer’s disease is also important because the medications
that are currently available tend to be most effective in the early and
moderate stages. Early diagnosis also enables the patient and family
to better prepare for the future.

Alzheimer’s disease is difficult to diagnose, mainly because the
earliest symptoms are indistinguishable from the symptoms of nor-
mal aging. Also, the symptoms of Alzheimer’s are similar to those
caused by other diseases and problems (e.g., vitamin deficiencies, tu-
mors, strokes, depression). Thus, for the present at least, Alzheimer’s
disease is an “exclusionary disease.” That is, a diagnosis of “probable
Alzheimer’s disease” is given when the behavioral symptoms of pro-
gressive losses in cognitive functioning occur and when these cannot
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be medically attributed to other causes. Confirmation of Alzheimer’s
disease can be done only by examining the brain tissue directly and
looking for the telltale signs of neuronal loss, neurofibrillary tangles,
and amyloid plaques. Because of the danger involved in examining
brain tissue while the patient is alive, this type of analysis is nearly al-
ways done during an autopsy. It is reassuring to know that clinical
testing procedures have improved to the point where the diagnosis of
Alzheimer’s disease is accurate (i.e., confirmed by an autopsy) in
about 90 percent of the cases.7

Figure 13.2 lists the criteria of the American Psychiatric Associa-
tion for the diagnosis of Alzheimer’s-type dementia.8 As you will see,
diagnosing Alzheimer’s disease requires that the memory and other
cognitive problems show a “gradual onset,” “progressive deteriora-
tion,” and cognitive problems that are severe enough to interfere with
daily life.

Diagnostic Procedures

When you suspect that someone has Alzheimer’s disease, you should
consult a physician for a clinical diagnosis. The assessment is likely to
involve conducting (1) a complete medical history, (2) a mental sta-
tus examination, (3) laboratory tests (such as blood work) and neu-
roimaging tests, and (4) neuropsychological and other examinations.
Follow-up examinations are also very important. Making the diagno-
sis is a complex process that involves considering all these sources of
information.

Once again, it is important to realize that severe cognitive 
impairment in older adults can have myriad causes. Although Alzhei-
mer’s disease is the leading cause of dementia in older adults, prob-
lems in cognitive functioning are often due to depression. Distin-
guishing dementia from depression is a crucial task of the physician
because both can cause confusion, impaired concentration, and
problems remembering and paying attention. Dementia-like symp-
toms can also be due to delirium (also called “acute confusional
state”), which is a transient change in a person’s cognitive and emo-
tional state and may last for days or weeks. Delirium is often caused
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A. The development of multiple cognitive deficits manifested by
both:

1. Memory impairment (impaired ability to learn new infor-
mation or to recall previously learned information)

2. One (or more) of the following cognitive disturbances:
a. aphasia (language disturbance)
b. apraxia (impaired ability to carry out motor activities de-

spite intact motor function)
c. agnosia (failure to recognize or identify objects despite in-

tact sensory function)
d. disturbance in executive functioning (i.e., planning, or-

ganizing, sequencing, abstracting)

B. The cognitive deficits in Criteria A1 and A2 each cause signifi-
cant impairment in social or occupational functioning and repre-
sent a significant decline from a previous level of functioning.

C. The course is characterized by gradual onset and continuing
cognitive decline.

D. The cognitive deficits in Criteria A1 and A2 are not due to any
of the following:

1. Other central nervous system conditions that cause progres-
sive deficits in memory and cognition (e.g., cerebrovascular dis-
ease, Parkinson’s disease, Huntington’s disease, subdural
hematoma, normal-pressure hydrocephalus, brain tumor)

2. Systematic conditions that are known to cause dementia
(e.g., hypothyroidism, vitamin B12 or folic acid deficiency, niacin
deficiency, hypercalcemia, neurosyphilis, HIV infection)

3. Substance-induced conditions

E. The deficits do not occur exclusively during the course of a
delirium.
F. The disturbance is not better accounted for by another Axis I
disorder (e.g., Major Depressive Disorder, Schizophrenic).

Figure 13.2 Diagnostic criteria for dementia of the Alzheimer’s type. Source: American
Psychiatric Association, Diagnostic and Statistical Manual of Mental Disorders (4th
edition, text revision) (Washington, D.C.: American Psychiatric Press, 2000).



by factors like drug intoxication and metabolic disorders (such as kid-
ney failure), and it is important to diagnose and treat these disorders
quickly.9 If the physician determines that a patient has dementia,
then there is the task of distinguishing among the many possible
causes of it, some of which are treatable. The task of the physician is a
complex one and goes well beyond determining whether there is cog-
nitive impairment.

Medical History

It is important to determine the person’s past and present physical
health status and level of mental functioning. The physician is likely
to interview the patient as well as family and/or friends in order to
learn about family history, the symptoms the person is currently dis-
playing, how these are interfering with normal activities and daily liv-
ing, the degree to which they are changing over time, and the speed
with which they are changing.

Mental Status Examinations

When dementia is suspected, the physician is likely to administer a
mental status examination. These are fairly brief and quantifiable
tests that help assess the severity of the cognitive problems. They are
extremely valuable because previous scores on these tests have been
collected among very large samples. Thus, a patient’s score can be
compared with those that are typical for a given age group and educa-
tional background. As you can imagine, however, there are some
problems in interpreting the results from these examinations. One
problem is that it is important to identify the changes in cognitive
functioning in recent years. Remember: the progressive deterioration
of cognitive abilities is an important sign of Alzheimer’s disease.
Given that patients are probably taking these tests for the first time,
there are no comparison data for each particular individual. Thus,
people who are experiencing the beginning stages of dementia and
who have functioned at very high levels throughout their lives may
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still do very well on these exams. Another problem is that many older
adults are uncomfortable when their mental status is being examined,
and the scores are very sensitive to variables like anxiety (see Chapter
11). In light of these problems, it is very useful to consider multiple
sources of information in developing a diagnosis.

To give you a good idea of the types of problems that warrant
concern for dementia, two often-used tests of dementia are described
below. These tests are not for you to use in order to evaluate people
yourself; rather, this information can help you determine whether
someone should see a physician.

� Mini–Mental State Examination. This is the most popular
screening device for examining the cognitive functioning of
older adults.10 It can be administered in less than ten minutes,
and it measures, among other things, general awareness of the
present context (like knowing the month and the year and
what town you are in at the moment), attention, memory for
three objects that have just been presented, the ability to name
familiar and simple objects (like a pencil), and the ability to
read and follow directions. It is important to note that one
must interpret the errors on this test in relation to the person’s
prior level of functioning. Overall, realize that this test assesses
what most people would consider to be fairly simple cognitive
abilities. Keep in mind that occasional memory problems
such as not remembering someone’s name or forgetting a con-
versation you had with someone a couple of weeks ago should
not be taken as evidence of Alzheimer’s disease.

� The 7-Minute Screen for Diagnosing Alzheimer’s Disease. This is
a reliable test that holds some promise for quickly distinguish-
ing between normal aging and dementia.11 The four parts of
this test are summarized in Figure 13.3. It tests for general
awareness of present circumstances, profound difficulties in
embedding new information in memory (with repeated pre-
sentations and with cueing), and the ability to retrieve from
memory basic information like food items and the image of a
clock.
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Part 1: Orientation

This section evaluates the person’s basic awareness of current cir-
cumstances. Specifically, the person is asked to identify the cur-
rent time, date, day of the week, month, and year. As you might
expect, errors in knowing the month and year are considered
more serious than forgetting the other items.

Part 2: Memory

This part tests the ability to learn and remember new events. The
examiner displays a card like the one below and asks the person to
identify and name the “tool” on the page. The answer is “screw-
driver” and the examiner identifies it if the person cannot find it
or makes a mistake. This is done for all four items. Next, the pic-
ture card is removed, and the examiner cues memory for each of
the items by presenting the category names “tool,” “musical in-
strument,” “article of clothing,” and “vehicle.” If a mistake is
made, the picture card is presented a second time, the items are
again identified and then cued. This procedure is repeated for
four different cards (a total of 16 items).

Figure 13.3 continued on next page



After a short distraction period, the person is asked to first recall
as many items as possible without any cues and then is asked to
recall the items given the category cues (e.g., “I showed you a pic-
ture of a tool; what was it?”) This is scored by the total number of
items that a person can recall (out of 16) with or without cueing.
Although this sounds fairly difficult, you must remember that the
pictures are presented, identified, cued, and represented if
needed. Also, at recall, the cues are again presented. Thus, recall
tends to be fairly high. In one of Solomon and Pendlebury’s stud-
ies, the mean recall for a group of normal older adults (average age
was 77.5) was 15.9. By contrast, the mean recall of a group of
Alzheimer’s patients (average age was 77.6) was 6.8.

Part 3: Clock Drawing

For this section, the person is given a blank sheet of paper and
asked to draw the face of a clock and to include all the numbers.
Next, the patient is asked to draw in the hands to a particular
time. The drawing is scored for accuracy in terms of including all
the numbers, getting them in the correct order and the correct
position, and drawing the hands in the correct positions.

Part 4: Verbal Fluency

This section tests the person’s ability (fluency) at retrieving infor-
mation from long-term memory. It’s a simple test in which the
patient is given a category name and then asked to say as many
items from that category as quickly as possible. The patient is
given one minute to come up with the items. For example, if
given the category “foods,” the person would start naming items
from that category like “pizza,” “bread,” “corn,” “tomato,” “ba-
nana,” and so on. Solomon and Pendlebury reported that their
sample of normal older adults was able to name over twice as
many items as their Alzheimer’s group in the one-minute period.

Figure 13.3 “The 7-Minute Screen” for diagnosing Alzheimer’s disease. Source: Adapted
from P. R. Solomon and W. W. Pendlebury, “Recognition of Alzheimer’s Disease: The 
7 Minute Screen,” Family Medicine 30 (1998): 265–271.



Laboratory and Neuroimaging Tests

These tests are very useful for helping physicians identify the source
of problems. Laboratory evaluations in the form of blood and urine
tests are useful for determining whether other factors such as infec-
tions, hypothyroidism, or nutritional deficiencies are causing the de-
mentia, and also whether the patient is genetically at risk for Alzhei-
mer’s disease. Neuroimaging tests, like magnetic resonance imaging
(MRI), allow trained observers to see the physical structures of the
brain with remarkable clarity, and these can be very useful for elimi-
nating other causes of dementia. For example, tumors and strokes can
be identified through neuroimaging.

At present, laboratory tests and neuroimaging techniques are
used mainly to rule out causes of dementia other than Alzheimer’s.
However, the future holds good promise for using these kinds of tests
to positively identify the presence of Alzheimer’s disease in its early
stages. It may eventually be possible to detect the presence of chemi-
cal markers of Alzheimer’s in cerebrospinal fluid, blood, or urine
samples. Also, a good deal of research is under way to examine the
usefulness of MRI for early detection of atrophy in brain structures
(like the hippocampus) that are particularly affected by Alzheimer’s
disease.12

Neuropsychological and Other Tests

A battery of standardized neuropsychological tests enables the physi-
cian to assess performance across many cognitive functions (e.g., lan-
guage, memory, reasoning, visual and spatial skills) and to more spe-
cifically determine which of these have been most affected. These
tests are useful for distinguishing between normal aging and early de-
mentia and for differentiating among the possible causes of dementia.
For instance, those with Alzheimer’s disease are likely to show distur-
bances on two or more functions, whereas those with more localized
diseases in the brain are likely to show a more limited set of distur-
bances. Psychiatric and psychological tests are also useful for examin-
ing the role of depression in producing dementia-like symptoms.
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Normal Aging or Alzheimer’s Disease?

We hear a lot these days about Alzheimer’s disease, and nearly all of us
have family members and/or friends with this disorder. It is natural,
then, that when we have memory lapses and perhaps sense some de-
cline in our own memory ability, we start to worry about whether or
not we are experiencing the beginning stages of Alzheimer’s. If this is
the case for you, rest assured that in the great majority of cases, these
are signs of normal aging and not Alzheimer’s disease. The types of
forgetfulness that most of us experience as we get older—such as for-
getting the plot of a movie we saw several months ago, not being able
to remember very much about a newspaper article we read this morn-
ing, or temporarily forgetting the name of a good friend—are much
more likely to be signs of normal aging than of Alzheimer’s disease.
Indeed, these memory failures happen to young people too, and they
reflect other factors like inattention and distraction—factors that can
affect older people as well. If you refer to the items in Figure 13.3, you
will see that it is more severe deficits like the inability to draw a clock
or profound problems in getting new information into and out of
memory that lead to a diagnosis of Alzheimer’s-type dementia. In
trying to evaluate whether or not someone has Alzheimer’s disease,
you should keep these criteria in mind, as well as the Alzheimer’s As-
sociation’s ten warning signs of Alzheimer’s disease, shown in Figure
13.4.13

To provide some idea of how people’s fears about memory loss
stack up against the actual prevalence of Alzheimer’s disease, the au-
thors recently asked faculty and staff in one university to provide their
age and respond to the following question: “Have you ever had the
thought (with some degree of seriousness) that you might have Alz-
heimer’s disease?” From over 280 responses, the results were tabulated
and are displayed, by age category, below.

Age Category Percentage Concerned
30–39 10.1
40–49 31.3
50–59 37.3
60–79 36.0
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1. Memory loss. One of the most common early signs of demen-
tia is forgetting recently learned information. While it’s normal to
forget appointments, names, or telephone numbers, those with
dementia will forget such things more often and not remember
them later.

2. Difficulty performing familiar tasks. People with dementia of-
ten find it hard to complete everyday tasks that are so familiar we
usually do not think about how to do them. A person with
Alzheimer’s may not know the steps for preparing a meal, using a
household appliance, or participating in a lifelong hobby.

3. Problems with language. Everyone has trouble finding the right
word sometimes, but a person with Alzheimer’s disease often for-
gets simple words or substitutes unusual words, making his or her
speech or writing hard to understand. If a person with
Alzheimer’s is unable to find his or her toothbrush, for example,
the individual may ask for “that thing for my mouth.”

4. Disorientation to time and place. It’s normal to forget the day
of the week or where you’re going. But people with Alzheimer’s
disease can become lost on their own street, forget where they are
and how they got there, and not know how to get back home.

5. Poor or decreased judgment. No one has perfect judgment all
of the time. Those with Alzheimer’s may dress without regard to
the weather, wearing several shirts or blouses on a warm day or
very little clothing in cold weather. Individuals with dementia of-
ten show poor judgment about money, giving away large
amounts of money to telemarketers or paying for home repairs or
products they don’t need.

6. Problems with abstract thinking. Balancing a checkbook may
be hard when the task is more complicated than usual. Someone
with Alzheimer’s disease could forget completely what the num-
bers are and what needs to be done with them.

7. Misplacing things. Anyone can temporarily misplace a wallet
or key. A person with Alzheimer’s disease may put things in un-
usual places: an iron in the freezer or a wristwatch in the sugar
bowl.

Figure 13.4 Ten warning signs of Alzheimer’s disease. Source: Alzheimer’s Association
Web site (2003): www://alz.org/AboutAD/10Signs.htm.



Because these are self-reported impressions, they should be inter-
preted with some degree of caution. Nonetheless, the results include
a couple of interesting features. One is that the subjective impression
of memory problems increases threefold from the decade of the 30s to
the decade of the 40s. This probably reflects the fact that many begin
to notice memory losses in their early 40s. The other is that the actual
incidence of Alzheimer’s disease is much lower than is the concern
that one might have the disorder. Thus, while almost a third of the
people in their 40s have thought that they might have Alzheimer’s
disease, much less than 1 percent of the population in that age range
actually have it. In a recent study, 60- to 78-year-old individuals com-
plaining of memory problems were tested for dementia 3.5 years
later. Only 9 percent of these had dementia, and these results are con-
sistent with the authors’ conclusion that memory concerns far out-
weigh the actual prevalence of dementia.14

The relief that we experience in knowing that Alzheimer’s dis-
ease strikes a relatively small proportion of the population should be
balanced with a realistic appraisal of our cognitive functioning. If
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8. Changes in mood or behavior. Everyone can become sad or
moody from time to time. Someone with Alzheimer’s disease can
show rapid mood swings—from calm to tears to anger—for no
apparent reason.

9. Changes in personality. People’s personalities ordinarily change
somewhat with age. But a person with Alzheimer’s disease can
change a lot, becoming extremely confused, suspicious, fearful, or
dependent on a family member.

10. Loss of initiative. It’s normal to tire of housework, business
activities, or social obligations at times. The person with
Alzheimer’s disease may become very passive, sitting in front of
the television for hours, sleeping more than usual, or not wanting
to do usual activities.



you see that someone has the warning signs, if you think he or she
would have difficulty on the mental status exams presented in this
chapter, and/or if you notice a progressive deterioration in cognitive
abilities, then it would be worthwhile to check it out. Remember
that early diagnosis is important and that some forms of dementia
are treatable.

How Does Alzheimer’s Disease Affect the Brain?

Although aging affects all brains that are fortunate enough to make it
into older adulthood, the age and rate of change vary greatly from in-
dividual to individual. Some of these changes are caused by normal
aging, whereas others are the result of pathological conditions like
Alzheimer’s disease. As mentioned earlier in this chapter, Alois Alz-
heimer discovered amyloid plaques, neurofibrillary tangles, and neu-
ronal cell loss in the brain of his severely demented patient. To this day,
these are seen as the identifying neuropathological characteristics of
Alzheimer’s disease. Although these are present in nonpathological or
normal brains, they are especially prevalent in the brains of those with
Alzheimer’s.

Amyloid plaques are deposits of amyloid protein. It is not com-
pletely understood how amyloid plaques develop, but the basic idea is
that they are the result of beta-amyloid protein fragments that are
cleaved from a larger protein called amyloid precursor protein (APP).
The purpose of APP in the brain is not clear. The beta-amyloid frag-
ments accumulate and harden into plaque. In Alzheimer’s patients,
these plaques develop in very large numbers in certain regions of the
brain, and because they are toxic they damage the surrounding neu-
rons. So, it is fairly accurate to think about amyloid plaques as areas of
hardened plaques surrounded by clumps of dead neurons. As de-
scribed in Chapter 1, neurons are specialized cells in the body that
conduct and process information. We think and remember what we
do because of our neurons, and thus large losses of neurons compro-
mise our cognitive abilities.15

Another identifying feature of Alzheimer’s disease is neurofibril-
lary tangles. Normal neurons contain filaments that run down the
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length of the neuron and give the cell support. These filaments also
act as “railroad tracks” for transporting nutrients within the cell.
When neurofibrillary tangles develop, these filaments become twisted
and the system of transportation within the neuron breaks down. The
result is that the affected neurons can no longer communicate ef-
fectively and eventually many of them die. The prevalence of these
tangles has been shown to correlate with the severity of cognitive dys-
function in patients with Alzheimer’s disease. While counting neuro-
fibrillary tangles in the hippocampus (a brain structure thought to be
very important for the storage and retrieval of memories), researchers
have found tangles in 6 percent of the neurons from normal brains,
43 percent of the neurons from those with “mild” Alzheimer’s disease,
and 71 percent of the neurons from those in the later stages of Alzhei-
mer’s disease.16 Another result of Alzheimer’s disease is that there is a
substantial reduction in a number of neurotransmitters, especially
acetylcholine. As described in Chapter 12, acetylcholine is the pri-
mary neurotransmitter (a chemical messenger that allows neurons to
communicate with other neurons) for several brain structures that are
critically involved in learning and memory. Research has shown that
there is a marked reduction in acetylcholine, as well as in the number
of neurons that synthesize acetylcholine, in the brains of people with
Alzheimer’s. There is also a reduced presence of choline acetyltrans-
ferase, an enzyme involved in the synthesis of acetylcholine, and an
increased presence of butyrylcholinesterase, an enzyme that breaks
down acetylcholine. The drugs currently used to treat patients with
Alzheimer’s disease are effective to the extent that they are able to in-
crease the levels of acetylcholine in the synapses of the brain. This
process is described in more detail in the section on treatment.17

Causes

One of the most commonly asked questions about Alzheimer’s dis-
ease is: “What role does genetics play in contracting this disease?”
Often, this question comes from someone whose mother or father
has Alzheimer’s disease. It turns out that some types of the disease do
tend to run in families and are passed on from generation to genera-
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tion. Others, however, do not. A key determinant seems to be whether
the Alzheimer’s disease is early-onset or not. Early-onset Alzheimer’s
disease occurs before the age of 65. This type of Alzheimer’s is partic-
ularly pernicious, progressing rapidly. Fortunately, early-onset Alz-
heimer’s disease is much rarer than the late-onset form of the disease.

Early Onset

About 10 percent of the cases of Alzheimer’s disease occur before the
age of 65, and about 50 percent of these are thought to be due to de-
fective genes on chromosomes 21, 14, and 1. It is interesting to note
that persons with Down’s syndrome, who have three copies of chro-
mosome 21, almost always show brain pathology similar to that of
patients who have developed Alzheimer’s disease by the age of 30. Ac-
cording to the “Progress Report on Alzheimer’s Disease 1999,” by the
National Institute on Aging, if either of your parents has passed on
any one of these defective genes to you, you have a fifty percent
chance of developing early-onset Alzheimer’s disease. Although the
science is somewhat speculative at this point, some believe that these
gene mutations lead to the production of more beta amyloid and/or
the production of a more sinister version of beta amyloid (i.e., one
that is “stickier” and accumulates more readily), which in turn leads
to more plaques and more dead neurons.18

Late Onset

The role of genetics is much less clear and direct in patients with late-
onset Alzheimer’s disease. It has been found that persons with a cer-
tain form of gene (an allele) on chromosome 19 have increased risk
for late-onset Alzheimer’s disease. It is thought that a certain version
of this gene (Apolipoprotein E-4, or Apo E-4) causes the brain to pro-
duce a protein that binds to amyloid, and this contributes to the
process of creating amyloid plaques. Those who inherit this gene
from one parent have twice the risk of developing Alzheimer’s disease,
and those who inherit this gene from both parents are at even greater
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risk. Inheriting this gene, however, does not ensure that you will de-
velop the disease. By the same token, not having this gene does not
guarantee that you will not get the disease. What the presence of the
gene probably means is that you have an increased predisposition to-
ward contracting Alzheimer’s disease. Those who inherit this partic-
ular gene and in addition are exposed to precipitating or activating
factors are the ones who are more likely to get the disease. Interest-
ingly, those with another version of this gene (Apo E-2) on chromo-
some 19 seem to have a lower-than-average risk for developing the
disease.19

The importance of nongenetic factors in producing Alzheimer’s
disease is made clear in the results of a study conducted on identical
twins in Finland.20 The researchers found that if one member of the
twin pair developed Alzheimer’s disease, the probability was about 50
percent that the other member also developed the disease. In other
words, given the exact same genetic makeup, 50 percent of the time
when one member of the pair had Alzheimer’s disease, the other
member did not. Moreover, even when both members of the pair de-
veloped Alzheimer’s, there was often a gap of several years or more be-
fore the second member was diagnosed with the disease. Clearly,
then, nongenetic factors also play a large role in the development of
this disease. Some of these factors are considered below.

Possible Risk and Preventative Factors

What are some of the risk and precipitating factors for Alzheimer’s
disease? Before this question is addressed, one qualification is neces-
sary. The research thus far enables us to identify factors associated
with reduced or increased risk of Alzheimer’s disease, but it does not
allow us to unequivocally identify the causes. This is due to the fact
that most studies to date have examined the relation between uses of
a treatment and Alzheimer’s disease under natural conditions in
which very little control existed. For example, assume that we dis-
cover that people who take vitamin X have a reduced risk for Alzhei-
mer’s disease; does that mean that vitamin X is the causative agent in
reducing risk for Alzheimer’s disease? Not necessarily. It could be, but
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it could also be that people who take vitamin X also exercise regularly,
and thus it may be exercise that reduces the risk of Alzheimer’s dis-
ease. Better and more carefully controlled studies (ones in which vit-
amin X is likely to be the only factor that differs among the groups)
are currently being conducted, and these hold great promise for iden-
tifying the preventative factors with a greater degree of probability.

Age

As indicated in the beginning of this chapter, the prevalence of Alz-
heimer’s disease doubles every five years after the age of 65.21

Oxidative Processes

One of the risk factors for Alzheimer’s disease is thought to be the ox-
idative processes in neurons. Through normal metabolic processes,
free radicals are released in neurons. The release of too many free rad-
icals can injure or destroy neurons. It is thought that vitamin E (and
possibly other free radical scavengers like the plant extract Ginkgo
biloba) can help safeguard neurons against the destructive effects of
free radicals. Studies have shown that taking vitamin E slowed down
the progression of the disease in Alzheimer’s patients, and several
studies are currently under way to examine the extent to which free
radical scavengers can delay or prevent the disease (see Chapter 12 for
more details on vitamin E and Ginkgo biloba).22

Mini-Strokes

Multiple small strokes in combination with Alzheimer’s disease can
exacerbate dementia. Strokes or brain infarctions occur when there is
a blockage in the arteries of the brain. When this occurs, neurons that
receive their blood supply from these blocked cerebral arteries die.
Research suggests that mini-strokes in some regions of the brain, in
combination with certain levels of neuronal plaques and tangles seen
in Alzheimer’s disease, can cause dementia. In some cases neither the
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mini-strokes alone nor the plaques and tangles alone are sufficient to
cause dementia. However, in aggregation, the neuronal destruction
caused by these two factors may be sufficient to push the damage be-
yond some hypothetical threshold and produce dementia. Actually,
as discussed in the section on brain reserve capacity, the loss of neu-
rons means fewer remaining functioning neurons, and Alzheimer’s
disease may be related more to the number of neurons that are still
functioning than to the number that have been damaged. So, lifestyle
changes and medications that reduce the risk of having a stroke
should also reduce the probability of developing Alzheimer’s dis-
ease.23

Brain Inflammation and Anti-Inflammatory Agents

Another risk factor for developing Alzheimer’s is inflammation of the
brain. Brain inflammation occurs more frequently in older people
and is thought to be harmful to neurons by causing amyloid plaques.
This was initially noticed when it was found that people suffering
from severe arthritis have lower rates of Alzheimer’s disease. More re-
cent studies have shown that frequent use of anti-inflammatory med-
ication is associated with decreased risk for Alzheimer’s disease. For
example, in a large-scale examination of older adults in the Baltimore
Longitudinal Study (which monitored older people over a thirty-
eight-year period), researchers found that people who regularly took
anti-inflammatory drugs for at least two years were 30 to 60 percent
less likely to develop Alzheimer’s disease.24

Head Trauma

There is some evidence that a history of head injury increases one’s
risk for Alzheimer’s disease.25 It is thought that head injuries can in-
crease the production of amyloid plaques in those who have the Apo
E-4 gene. Head injuries can also disrupt transmission of information
between neurons. So, use your seat belt and wear a helmet when rid-
ing your bicycle.
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Brain Size, Intelligence, and Education

Growing evidence shows that having a larger brain size, higher intel-
ligence, and a higher level of education reduces the risk for Alzhei-
mer’s disease. The mechanism for these relationships may be in-
creased brain reserve capacity, described in a later section.26

Active Lifestyle

There is increasingly clear evidence that people with cognitively ac-
tive lifestyles and/or jobs have a reduced risk of Alzheimer’s disease.
A large-scale study that compared 193 Alzheimer’s patients (diag-
nosed with either “possible” or “probable” Alzheimer’s disease) with
358 healthy older adults (comprising mainly friends and neighbors of
the Alzheimer’s patients) suggests that activity levels at mid-life pre-
dict the onset of Alzheimer’s disease.27 The average age of the partici-
pants was around 72, and the researchers assessed their levels of pas-
sive (e.g., watching TV, listening to music, attending social clubs,
attending church), intellectual (e.g., reading a book, doing crossword
puzzles, painting, writing letters, playing board games, playing a mu-
sical instrument), and physical (e.g., gardening, jogging, playing rac-
quet sports) activities many years earlier—during early adulthood
(20s and 30s) and during middle adulthood (40s and 50s). They
found that the Alzheimer’s patients had significantly fewer activities
of all types in their early and middle adulthood. Thus, high activity
levels appear to protect people against the development of Alzhei-
mer’s disease. Importantly, the largest difference between the groups
was in intellectual activities: a reduction in intellectual activities from
early to middle adulthood was associated with an increased probabil-
ity of Alzheimer’s disease.

Wilson and colleagues came to the same conclusion in their study
of 801 older people (Catholic nuns, priests, and brothers) who did
not have Alzheimer’s disease. The researchers followed these people
for an average of 4.5 years, over which approximately 14 percent of
the participants developed Alzheimer’s disease. Interestingly, at the
start of the study the researchers measured participants’ levels of cog-
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nitive activity in their everyday lives. Cognitive activity scores ranged
from 1.57 to 4.71 (the average score was 3.57) and reflected partici-
pation in activities like reading, visiting museums, and playing puzzle
games. The results showed that an increase of one point on the cogni-
tive activity score was associated with a 33 percent decrease in the
probability of developing Alzheimer’s disease over the 4.5-year pe-
riod. It is important to note that one point on this scale reflects a
rather large change in cognitive activity, as it would move someone
from an average score to nearly the highest score. The one-point ad-
vantage in cognitive activity was also associated with substantially
smaller declines in working memory ability and perceptual speed.
These results are consistent with those presented in Chapter 9 show-
ing that intellectual activities may help buffer individuals from age-
associated cognitive declines. So, the lesson here is to stay active—
especially intellectually active.28

One explanation of this association between cognitive activity and
reduced risk of Alzheimer’s disease is that cognitive activity leads to
the development of richer neuronal connections. This interpretation
is supported by research with adult animals showing that exposure to
new complex environments leads to the development of new neurons
and new connections among them. The beneficial effects of cognitive
activity therefore may be to make these neural networks less suscepti-
ble to the advancing disease process associated with Alzheimer’s dis-
ease. With richer neural connections, the idea is that it would take a
longer amount of time for disease to damage the system.29

Although very promising in terms of identifying participation in
activities as a protective factor against Alzheimer’s disease, some of
these studies need to be qualified with a word of caution. Which is the
cause and which is the effect?

Estrogen and Estrogen Replacement Therapy

Estrogen is the female sex hormone, and there is some evidence that it
plays a role in decreasing the risk for Alzheimer’s disease. Excitement
surrounding this as a drug treatment that can prevent or delay the on-
set of Alzheimer’s first developed when researchers discovered that
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women who were taking estrogen after menopause were less likely to
develop Alzheimer’s disease. For example, Tang and colleagues found
that women who were not taking estrogen replacement therapy were
about three times more likely to develop Alzheimer’s disease than
women who were (8.4 percent versus 2.7 percent). The thinking is
that estrogen helps develop growth in neurons that use acetylcholine
(these neurons in the brain tend to be very heavily involved in mem-
ory processes) and that this somehow protects these neurons from
damage. It has also been proposed that estrogen prevents the forma-
tion of amyloid plaques and may promote connections among neu-
rons in the brain, a process that is thought to be important for learn-
ing and memory. Note, however, that a recent study showed that
fifteen months of estrogen replacement therapy had no noticeable 
effect on the cognitive functioning of women with mild to moder-
ate Alzheimer’s disease. Despite this negative finding, a substantial
amount of human and animal research has shown benefits of estrogen
replacement therapy on cognitive functioning, and further research is
needed to understand who can benefit from this therapy. For exam-
ple, estrogen therapy may protect women who are cognitively healthy
but not women who have developed dementia.30 Some of the initial
excitement about estrogen replacement therapy has diminished be-
cause of recent research showing that estrogen replacement therapy is
associated with an increased risk of cancer (see Chapter 12).

Statins

A recent surprise is that popular cholesterol-lowering drugs known as
statins (brand names such as Lipitor and Zocor) may prevent or delay
Alzheimer’s disease. Two studies published in 2000 compared the
records of tens of thousands of people who had taken statins to treat
heart disease with tens of thousands of people who had no history of
taking statins. Those taking statins showed 30 to 40 percent fewer in-
cidences of memory-deteriorating brain disease (dementia, including
Alzheimer’s). This suggestive finding has stimulated much additional
research, including a large 3-year placebo-controlled experiment that
is underway in Europe to study whether statins can prevent mental
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decline. This study is known as the Prospective Study of Pravastatin
in the Elderly at Risk (PROSPER). There are currently several sug-
gested mechanisms by which statins have their effects, including the
reduction of amyloid plaques, the reduction of inflammation in the
brain, and improved blood flow to the brain.31

What Should You Do?

There is cause for optimism in finding treatments that prevent or de-
lay Alzheimer’s, and those described above are good candidates.
Given the low cost involved and the minimal side effects for some of
the preventative factors (e.g., anti-oxidants and anti-inflammatory
medications), you should consult your physician concerning the use
of these treatments. Also, keep tabs on the latest developments in
drug and other treatments by consulting the Alzheimer’s Disease Fo-
rum Web site (www.alzforum.org) as well as the other sites listed at the
end of this chapter.

Brain Reserve Capacity

The microscope analysis of her brain tissue . . . left little
doubt that Alzheimer’s disease had spread far and wide. Tan-
gles had cluttered her hippocampus and her neocortex, all
the way up to the frontal lobe. Her neocortex had an abun-
dance of plaques as well. Markesbery ranked her as a Braak
stage VI, indicating the most severe presence of Alzheimer’s
pathology.

“I suppose you’re now going to tell me that she was men-
tally intact,” he joked as he finished his report. By then, he
had grown accustomed to the occasional disconnect between
his pathology findings and Riley’s cognitive records.

All eyes turned to Riley. “Yes,” Riley said. “She was men-
tally intact. She had normal scores for each one of our mental
and physical tests.”

Riley then told us that Sister Bernadette, who had a mas-
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ter’s degree, had taught elementary school for twenty-one
years and high school for another seven. She had taken the
nun study tests when she was eighty-one, eighty-three, and
eighty-four years old. On each exam she scored high, show-
ing no mental deterioration at all, not even a hint. In a par-
ticularly impressive video taped exchange done with each
exam, Sister Bernadette—without looking at a clock or a
watch—stated the time within four minutes of the actual
time.

“Maybe this has something to do with it,” one of the
technicians offered. “Look at the initial MRI scan. It shows
an unusual amount of gray matter.” As it turned out, Sister
Bernadette had more gray matter—formed by the cell bodies
of neurons in the neocortex—than 90 percent of the other
sisters we’d studied.

Sister Bernadette represented an extreme example: De-
spite an abundance of plaques and tangles in her neocortex,
the function of that brain region seemed to be incredibly pre-
served. It was as if her neocortex was resistant to destruction
for some reason. Sister Bernadette appears to have been what
we, and others, have come to call an “escapee.” Death had in-
tervened before her symptoms had time to surface.32

How might we explain this finding that massive levels of plaques
and tangles in the brain are not always accompanied by dementia? An
interesting emerging perspective is that one’s susceptibility to demen-
tia in general and Alzheimer’s disease in particular is influenced by
one’s brain reserve capacity. This is a phrase some use to explain how
aging can produce dementia and why some people seem to be more
vulnerable to it than others.33 The basic idea is that a certain number
of neurons are needed to carry on fairly normal cognitive function-
ing. When sufficient brain damage occurs such that the number of
normally functioning brain cells falls below this threshold level, then
signs of dementia will appear. Thus, those who start off with more
neurons and greater connections among them can experience greater
neuronal loss before developing dementia. Conversely, those who
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start off with fewer neurons and fewer connections among them are
especially prone to dementia because it will take less cell loss to fall be-
low that critical or threshold level needed to maintain normal cogni-
tive functioning.

These points can be illustrated with the results of a study by Katz-
man and colleagues.34 They performed autopsies on the brains of
137 people who had been living in a nursing home. When alive, these
people had been assessed for their cognitive processes and on this ba-
sis were categorized as either high or low functioning. As expected,
when the researchers counted amyloid plaques and neurofibrillary
tangles in the brains of these two groups, they found substantial num-
bers of plaques and tangles in the low-functioning group. What was
very surprising, however, was that they also found high levels of
plaques and tangles in the brains of the high-functioning group. In-
deed, neuronal damage in the high-functioning group was about 80
percent of what it was in the low-functioning group. An important
additional finding was that the high-functioning group had larger
brains and more neurons than the low-functioning group. These re-
sults suggest that the high group had good levels of cognitive func-
tioning, not only because they suffered less neuronal damage but also
because they started off with more brain reserve capacity—that is,
larger brains containing more neurons.

This view is consistent with the results of neuroimaging studies
of patients who are at genetic risk for Alzheimer’s disease. These stud-
ies suggest that changes in the brain precede the symptoms of Alzhei-
mer’s disease by several years. So, there is quite a bit of brain loss be-
fore the critical threshold is reached and cognitive and behavioral
symptoms emerge. This pattern is true of other degenerative diseases
of the brain. For example, in Parkinson’s disease, it is now thought
that as many as 80 percent of the neurons in the substantia nigra die
before the symptoms appear.35

According to this view, other factors like cell loss being equal,
people who start off with less brain capacity are more susceptible to
Alzheimer’s disease. In case you are wondering about your own brain
capacity, some researchers believe that the size of the brain you in-
herit, scores on intelligence tests, and educational levels are positively
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related to brain reserve capacity. Support for this thinking comes
from the research described above as well as a large-scale study of 678
nuns conducted by Snowdon. Many years ago (1931 to 1943), when
the nuns were young (around 22 or so), all of them were required to
write an autobiography. In more recent years, when the nuns were
much older and participating in the study, they were given a variety of
cognitive tests. Interestingly, the researchers found that the grammat-
ical complexity and the density of ideas in their autobiographies (as
measured by the number of ideas produced per ten words) was highly
related to the existence of symptoms of dementia fifty to sixty years
later. Thus, early ability seems highly predictive of lower susceptibil-
ity to Alzheimer’s disease. Examples of their writing, the first sen-
tences from Sister Helen (who had the lowest score) and Sister Emma
(who had the highest score), are presented below:36

Sister Helen (lowest score for idea density and grammatical com-
plexity)

I was born in Eau Claire, Wis., on May 24, 1913 and was
baptized in St. James Church.

Sister Emma (highest score for idea density and grammatical
complexity)

It was about a half hour before midnight between Febru-
ary twenty-eighth and twenty-ninth of the leap year nine-
teen-hundred-twelve when I began to live and to die as the
third child of my mother, whose maiden name is Hilda Hoff-
man, and my father, Otto Schmitt.

Another possibly important factor, however, is the mental activ-
ity that you engage in throughout your life. So, it may be that the
more mentally active you are now and throughout your life, the more
reserve capacity you create. This theory is somewhat speculative at
this point, but it is consistent with very recent work showing that new
connections and reinstated neuronal functioning can occur in older
mammals that maintain a rich, stimulating environment. One recent
study showed that mice exposed to three hours of enriched environ-

A L Z H E I M E R ’ S  D I S E A S E 251



mental experiences each day substantially improved their learning
and memory capacity. These effects showed up not only on tests of
learning and memory but also in microscopic examinations of their
brains. Mice who had the exposure to the enriched environments had
richer neuronal connections in the hippocampus (a brain area that is
very important for learning and memory).37

Thus, the emerging pattern is that neuronal cell loss can cause
Alzheimer’s disease, with greater loss typically resulting in more severe
dementia. However, different individuals may wind up with different
levels of cognitive functioning even if they suffer equal degrees of cell
loss. Those who have more brain reserve capacity seem to be less sus-
ceptible to the cognitively debilitating effects of aging and neuronal
damage.

Treatment

As mentioned earlier in the chapter, there is at present no cure for
Alzheimer’s disease. The medications that do exist help control the
symptoms for some people, and their effects are temporary. They do
not reverse or even stop the advancement of the disease, but they have
been shown to slow its progression.

This rather pessimistic state may change in a few years. Alzhei-
mer’s disease is receiving a great deal of funding these days, and as our
research efforts rapidly expand so does our understanding. For exam-
ple, Elan Corporation presented extremely promising results in 1999
suggesting that administration of a beta-amyloid vaccine generated
antibodies that protected the mouse brain from the deposit of amy-
loid and even cleared existing amyloid plaques. Unfortunately, recent
trials with humans have shown that the vaccine is toxic to the brain in
some cases, and Elan has stopped these clinical trials. Nonetheless,
new trials are being conducted with other vaccines, and it is possible
that refinements of this general approach will lead to the develop-
ment of a safe immunization procedure that not only prevents the
disease but also reverses its effects once someone has it.38

Although many promising new research directions are emerging,
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today’s Alzheimer’s drugs only slow the pace of the disease and do not
change its course. The Food and Drug Administration has approved
four medications for treating memory disorders caused by Alzhei-
mer’s disease, with at least several others reportedly close to approval.
These drugs are tacrine (Cognex®), donepezil (Aricept®), rivastig-
mine (Exelon®), and galantamine hydrobromide (Reminyl®). All of
these help control the symptoms of the disease through their effects
on neurons in the brain that produce acetylcholine. As described ear-
lier, acetylcholine is a neurotransmitter found in several regions of the
brain that are critically involved in forming memories, and research-
ers have found decreased levels of this neurotransmitter in the brains
of patients with Alzheimer’s disease.

To understand the function of these medications, it is necessary
to briefly review how neurons work and communicate with one an-
other. Neurotransmitters are chemical substances that allow one neu-
ron to communicate with another. Transmission within a neuron is
electrical in nature, and when that electrical signal reaches the end of
the neuron, it leads to the release of a chemical substance (neuro-
transmitter) that travels across the gap (called a synapse) between the
neurons. If this neurotransmitter is present in sufficient concentra-
tion at the synapse, it affects the next neuron (e.g., it could cause the
next neuron to initiate an electrical signal). The neurotransmitter
tends to have short-lived effects (unless the first neuron continues to
fire) because enzymes in the synapse between the neurons destroy or
deactivate the neurotransmitter. The enzyme that destroys the linger-
ing acetylcholine is called cholinesterase.

The four approved drugs (tacrine, donepezil, rivastigmine, and
galantamine hydrobromide) work by blocking cholinesterase, and
this gives the small amounts of acetylcholine that are released in the
synapses of Alzheimer’s patients extra time to affect the next neu-
ron—with the result being that the neuron is more likely to transmit
a message to the next neuron. Although these drugs can be very help-
ful, they do have limitations. They tend to help only some people and
only for a limited time (from a month to two years), and they tend to
be effective only in patients with less severe to moderate symptoms.39

Typically, a physician will give a patient one of these medications on a
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two- to six-month trial basis and, depending on the degree (if any) of
improvement, decide to continue or discontinue treatment.

Tacrine, which was approved by the Food and Drug Administra-
tion in 1993, is not commonly used anymore, as it can produce liver
and gastrointestinal problems. Donepezil (approved in 1996), ri-
vastigmine (approved in 2000), and galantamine (approved in 2001
and derived from the bulbs of daffodils) produce less severe side ef-
fects than tacrine and can provide modest improvements in cognitive
functioning in Alzheimer’s patients. Although tests of cognitive func-
tioning and caregivers’ assessments suggest that some patients show
little or no noticeable improvements with these drugs, many show
temporary stabilization of behavioral and cognitive symptoms and
even improvements in memory and thinking. Indeed, long-term
evaluations suggest that taking these drugs significantly slows down
cognitive losses and behavioral disturbances such that they delay the
placement of patients into nursing homes. In a recent study, Alzhei-
mer’s patients who were and were not treated with cholinesterase in-
hibitors were examined three years after an initial evaluation. Whereas
only 6 percent of the those taking the cholinesterase inhibitors were
admitted to nursing homes over that period, this figure was 40 per-
cent in a matched group of untreated patients. When they are ef-
fective, these drugs can significantly improve the person’s cognitive
abilities, and even though the effects will be transient they can be
very helpful and comforting.40 The next several years may bring FDA
approval for several new promising drugs, now in the experimental
stage. Until then, there are limits to the extent to which current med-
ications can control the cognitive symptoms and declines associated
with Alzheimer’s disease. It is important to keep in mind that Alzhei-
mer’s patients are likely to also need a variety of drug treatments to
control other symptoms that often accompany this disease—like ag-
gression, delusion, and depression—and that interactions among
these drugs may create problems. Consult your physician for more
details.
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An Effective Memory Strategy

As should be clear by now, people with Alzheimer’s disease have fun-
damental difficulties storing new information in memory. This can
be enormously frustrating not only for the patients but also for care-
givers, who often have to answer the same questions over and over
again, constantly remind patients of what they are supposed to do,
and so on. The frustration is often compounded because memory
techniques like those described in Chapter 6 tend to be ineffective for
those with Alzheimer’s. There is a technique, however, that is effective
in helping people with Alzheimer’s disease remember things over long
periods of time. This technique capitalizes on the basic finding that
practice at retrieving information is often more effective in improving
memory than is additional practice in studying information.41

This technique, developed by Camp and colleagues and called
“spaced-retrieval training,” has been shown to be effective in persons
with Alzheimer’s disease who have mild to moderate cognitive defi-
cits.42 The basic idea is to get patients to retrieve a thought over and
over again after progressively longer delays. Let’s say, for example, that
you live with your husband, who has Alzheimer’s disease, and you
want him to remember to check a calendar in the morning in order to
figure out his chores for the day. With spaced-retrieval training, you
would initially tell him that he should “Check the calendar in the
morning.” Then, you would wait twenty seconds and then ask him
“What are you supposed to do in the morning?” With such a short
delay, he should be able to remember nearly all the information.
Then, you gradually increase the length of the delay by twenty-
second intervals, asking him each time to tell you what he is to do in
the morning. If he ever forgets, you then decrease the interval by
twenty seconds. So, assuming that he correctly remembers each time,
you would ask the question after twenty seconds, then forty, then
sixty, then eighty , and so on. If he forgets at the sixty-second delay,
then the sequence of delays would be twenty seconds, forty seconds,
sixty seconds, forty seconds, sixty seconds, eighty seconds, and so on.

Camp and colleagues used this exact procedure with people who
had mild to moderate dementia. Over thirty- to forty-five-minute
training sessions per day, they used spaced-retrieval training to teach
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participants to remember to look at their calendars in the morning.
These researchers assumed good long-term memory for this idea if
the participants could answer what it was that they were supposed to
do when queried every day for two consecutive weeks. Sixty-one per-
cent of the participants reached this criterion after two weeks of train-
ing, and another 26 percent reached it after three to six weeks of train-
ing (for a total of 87 percent!). Moreover, with some additional
training (again using spaced retrieval), 75 percent of these partici-
pants could effectively use their memory to actually check the calen-
dar and perform the chores.

As you can imagine this technique can be used in a variety of ways
to help learning and memory. For example, you could use it to help
someone with dementia learn or relearn someone’s name. You could
also use it to help someone remember where he or she is. As you can
see in the real-life testimonial below, it has been used successfully by a
caregiver to help his mother (who had Alzheimer’s disease) remember
where she was going.43

I drive my mother to the Alzheimer’s center each weekday.
Since we live on the north shore [of Lake Pontchartrain] and
the center is on the south shore, this is a long drive [about 35
miles total, one way]. All the way to the center my mom
would keep asking “Where are we going?” I’d tell her “We’re
going to the school” [that was the name the family used to re-
fer to the center]. Then she’d ask again, and again, and again.
It used to drive me crazy. Well, after your talk I decided to try
the thing you were talking about. So, the next day when we
got into the car I said “Mom, we’re going to the school now.”
Then I waited a few seconds and asked her “Where are we go-
ing?” and she answered. “You said we were going to the
school.” Then I waited a couple of minutes and asked her
“Where are we going?” She looked at me like I was a little
crazy and said “We’re going to school!” Then I waited a few
more minutes and asked “Where are we going?” Mom
seemed a little mad, but said “We’re going to school, like you
said.” That was the last I brought up the subject, but you
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know, she never asked me that question the whole trip. Now
I ask her when we get in the car, she answers, and that’s that.
I just thought you’d like to know that it actually works.

Advice for Caretakers

If the Alzheimer’s patient will be living at home, it will help to give
some attention to modifying the house so that it can be as safe and
supportive as possible. If not, decisions about the kind and level of
care will have to be addressed. The family is likely to have a lot of
questions. Rather than starting from scratch, it would be useful for
you to contact the local chapter of the Alzheimer’s Association as
quickly as possible. You can locate your local chapter through the In-
ternet or by calling the toll-free number listed in the Resources sec-
tion below. The Alzheimer’s Association chapters have a wealth of in-
formation, including information about educational programs that
can help you understand the issues at each stage of the disease, advice
for home safety (e.g., install grab bars in the bath), and support
groups and services. Some chapters even provide chat groups for dis-
cussing issues of concern. It would also be very helpful to read Mace
and Rabins’s book The 36-Hour Day (listed in the Resources section
at the end of this chapter), which is a guide for understanding how to
live with and care for people at all stages of Alzheimer’s disease.44

At some point in the progression of the disease, the patient will
need nearly constant supervision. Studies have shown that the de-
mands of round-the-clock care by family members, many of whom
are older themselves, take their toll. The caretakers tend to be the hid-
den victims of Alzheimer’s disease, and very often their burden results
in high levels of stress (in around 80 percent of cases) and psycholog-
ical problems like depression (in as many as 50 percent of cases).45

For these reasons, it is highly recommended that caregivers seek regu-
lar breaks for themselves. These breaks will necessitate the temporary
institutionalization of the patient, day care, or home nursing help—
strategies that are all enormously important for the mental health of
the caregivers.

Eventually, changes in personality as well as disturbing and dis-
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ruptive behaviors make it extremely difficult for caregivers to manage
the patient independently. In addition to incontinence, wandering
away from home during the day and night, and memory distur-
bances, it is not uncommon to see increasing levels of anxiety, depres-
sion, irritability, aggressiveness including physical violence, verbal
abuse, and suspiciousness.46 Your physician may be able to prescribe
medications to help control some of these symptoms. When the dis-
ruptive behaviors get to the point that they cannot be tolerated or
managed at home, caregivers should seriously consider institutional-
izing the patient. The local chapter of your Alzheimer’s Association
should be helpful in making decisions of this sort.

The Future

Although realities facing Alzheimer’s victims are grim, this chapter
ends on a realistically optimistic note. With the increased prevalence
of Alzheimer’s and the realization of the costs of the disease (both fi-
nancial and emotional), research has become a funding priority in
this country and in others. Indeed, research is now being conducted
at a feverish pace, and our understanding of the disease is progressing
accordingly. The past two decades of research have produced a re-
markable foundation of knowledge upon which cures are likely to be
developed. Each year, we are getting better and firmer evidence con-
cerning possible preventative factors like brain reserve capacity, anti-
oxidants, statins, and anti-inflammatory medications. We are also de-
veloping a better understanding of the genetic and biochemical
elements underlying Alzheimer’s disease, and current research sug-
gests that we are on the precipice of developing more reliable methods
of diagnosing the disease at earlier stages. In one way or another this
disease touches nearly all of our lives, and we are fortunate to live in a
time when our hopes for understanding and controlling this disease
are likely to be realized.
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Resources

The good news about Alzheimer’s disease is that its prevalence has led
to the publication of a tremendous amount of information that is in-
valuable for patients, family members, and caregivers. These sources
provide news and advice ranging from the latest research on the dis-
ease to very practical information about how to help the patient with
dental care and how to get in touch with local support groups. Much
of this information is available on the World Wide Web, which allows
for rapid updating and thus the most current information. We en-
courage you to take advantage of these resources.

� Administration on Aging
Web site: www.aoa.dhhs.gov

This is a government agency Web site. Among other
things, it has a resource directory and information on local
care and services for older people. The phone number of the
“Eldercare Locator” is (800) 677-1116.

� Alzheimer’s Association
Web site: www.alz.org
Phone number: (800) 272-3900
E-mail: info@alz.org

This site provides a wealth of information about the dis-
ease, tips and resources for caring for patients, medical issues
related to diagnosis and treatment, legal and financial issues,
and current research in the field. It also enables you to find the
local chapter of the Alzheimer’s Association nearest you. The
local chapters are very helpful in finding out about support
services in your area.

� Alzheimer’s Disease Education and Referral Center (a public
service center of the National Institute on Aging)
Web site: www.alzheimers.org
Phone number: (800) 438-4380
E-mail: adear@alzheimers.org

This site contains up-to-date information about Alzhei-
mer’s disease. Through it, you can print a copy of the current
annual “Progress Report on Alzheimer’s Disease,” which pre-
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sents an overview of the disease and summarizes the latest
(even ongoing) research.

� Alzheimer’s Research Forum
Web site: www.alzforum.org/members/index.html

This is a forum for researchers in the area of Alzheimer’s
disease and is therefore a great site for keeping up with the lat-
est scientific findings. Its features include descriptions of
promising new studies, summaries (abstracts) of recent articles
on Alzheimer’s disease, and interviews with major researchers
in the field.

� Doctor’s Guide to Alzheimer’s Disease Information and Re-
sources
Web site: www.pslgroup.com/alzheimer.htm

This site contains recent news and medical information
about Alzheimer’s disease.

� Living in the Labyrinth: A Personal Journey through Alzheimer’s
Disease, by Diana McGowin (New York: Delacorte Press,
1993)

Diana McGowin presents her poignant story of living
with Alzheimer’s disease. Diagnosed with the disease at the
age of 52, she courageously takes the reader through the day-
to-day horrors (as well as some joys) as she copes with a disease
that progressively robs her of her cognitive abilities. This book
gives the reader insight into her emotional state and sensitizes
her audience to the trials of living with this disease. Through
her experiences and advice for caregivers, she helps people un-
derstand how to treat (and not to treat) someone with Alzhei-
mer’s disease.

� National Institute on Aging
Web site: www.NIHSeniorHealth.gov

This site was developed by the National Institute on Ag-
ing. The goal was to present useful and scientifically based
health information concerning older adults. Moreover, the
site is very friendly to older populations. For example, you
can ask for a larger font size when reading the text, you can
have the text read aloud by your computer, and the site uses
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video and illustrations to make its points. In addition to sec-
tions on “Alzheimer’s Disease” and “Caring for Someone with
Alzheimer’s,” the site covers the topics of “Hearing Loss,” “Ex-
ercise for Older Adults,” “Arthritis,” “Lung Cancer,” and oth-
ers.

� The 36-Hour Day: A Family Guide to Caring for Persons with
Alzheimer’s Disease, Related Dementing Illnesses, and Memory
Loss in Later Life, by Nancy Mace and Peter Rabins (Balti-
more: Johns Hopkins University Press, 2001)

Chapter titles include: Getting Medical Help for the Im-
paired Person; Characteristic Problems of Dementia; Prob-
lems in Independent Living; Problems Arising in Daily Care;
Medical Problems; Problems of Mood; Getting Outside Help;
How Caring for an Impaired Person Affects You; Caring for
You, For Children and Teenagers; Financial and Legal Issues;
and Nursing Homes and Other Arrangements. This book
provides specific and useful information that will help you un-
derstand Alzheimer’s disease, its progression, the day-to-day
problems that arise, and how to care for someone who has it.
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