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WHY DO WE FORGET THE NAMES OF CHERISHED FRIENDS WE HAVE KNOWN FOR MANY YEARS?


The tip-of-the-tongue experience is a classic example of forgetting. It happened to me in 2014 during an interview with a news reporter, Samantha Kimmey.1 She wanted to interview me after reading my just-published article about Henry M., a famous amnesic patient she had heard about as an undergraduate major in psychology.2 The purpose of her interview was to find out whether my research with Henry could help her readers understand and cope with memory failure. That simple question became the theme for this book. Remembering shows how normal people can maintain their memory, mind, and brain in ways that Henry could not.


Samantha interviewed me in my home two dozen miles northwest of San Francisco. Before her first question, I wanted to tell Samantha a story from thirty years earlier about the charismatic editor of her Pulitzer Prize–winning newspaper. I could hear his voice and picture his face. I just needed his name. It was on the tip of my tongue. Nothing emerged.


Struggling with my silent memory failure, I stared past Samantha out the picture windows of my office. I studied the beautiful rolling hills created by earthquakes along the San Andreas fault. Still no name.


Hiding my frustration and embarrassment, I returned my focus to the interview. Samantha's first question was, “What happened to Henry?”


At age twenty-seven, Henry was experiencing several epileptic seizures a day. He could have fallen down a stairwell and killed himself. The possibilities for catastrophic accidents triggered by a grand mal convulsion were endless.


In 1953, Dr. William Scoville, a neurosurgeon in Hartford, Connecticut, surmised that the hippocampal region of Henry's brain was the source of his seizures. With consent from Henry and his parents, Scoville decided to remove that trouble-spot. He drilled small holes in Henry's skull above his eyes and inserted thin metal tubes into the medial temporal lobe near Henry's midbrain—he could tell exactly where they were with X-rays (see Figure 1.1). He then carefully removed about half of the hippocampus via suction surgery. Also inadvertently destroyed was the amygdala, a structure near the hippocampus that is associated with emotion, especially fear. However, the best available evidence then and now indicates that Henry's cortex was virtually intact. Targeting a specific subcortical brain structure while leaving the cortex undamaged explains the scientific significance of Scoville's operation—the first of its kind. Equally important, the surgery effectively cured Henry's epilepsy and may have saved his life.
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Figure 1.1. The human hippocampus in the medial temporal lobe next to the midbrain. (Artist's rendition of the original illustration by Henry Vandyke Carter appearing in Henry Gray's 1918 Anatomy of the Human Body.)




Soon after Henry's surgery it became obvious that something was terribly wrong. He could no longer remember things he had done hours, minutes, or even seconds earlier. Subsequent research on Henry's deficits revealed that the surgical team had inadvertently removed Henry's engine for forming new memories. Scoville quickly put out the word to other MDs: “Never repeat this procedure.”


Henry's brain and behavior soon became a source of intense scientific scrutiny. Well looked after at a nursing home near Boston, Henry devoted the remaining years of his life to serving science. He participated in hundreds of psychological experiments at the Massachusetts Institute of Technology (MIT). He bequeathed his brain to MIT when he died in 2008 at age eighty-two.


Samantha questioned the value of research with Henry. Her concern foreshadowed some controversial issues raised in the 2016 book by Luke Dittrich, Patient H.M.: A Story of Memory, Madness, and Family Secrets.3 One reader of Dittrich's book compared Henry's fateful operation to the procedures that Nazi brain surgeons performed on concentration-camp victims without their consent—just to see what would happen. I disagree with that comparison. The Nazis violated the Nuremberg Code that outlawed unwanted experimental surgery on humans. Scoville did not. He obtained the appropriate consent to perform Henry's operation. The Nazis were malicious. Scoville was not. He hoped to cure Henry's life-threatening epilepsy, and largely succeeded. In 1953, nobody knew that Scoville's surgery would shatter Henry's memory. No scientific evidence at the time indicated that the hippocampal region was critical to forming new memories.


Another reader of Dittrich's book compared postsurgery research with Henry to experiments performed by Nazi psychologists on Jews for the sole benefit of Luftwaffe pilots. This is an inappropriate analogy. Henry freely chose to participate in psychological experiments and he benefited immensely from that decision. He enjoyed, in his words, “helping science.” Researchers in return ensured that he did not end up in a back ward of a psychiatric institution, forgotten and neglected.


Contributing to human knowledge also added meaning to Henry's life. He was able to interact with some of the sharpest minds on the planet. Young scientists with twice his education looked up to him. They promised Henry that what they learned about him would “help others.”


Remembering tries to make good on that promise. Henry is on a continuum with normal people. Like Henry, we all sometimes misunderstand, misperceive, misremember, and think or act inappropriately. The book describes insights into Henry's catastrophic memory impairments, cognitive deficits and compensation strategies, together with what they indicate about how the normal human mind functions and occasionally breaks down in everyday errors. These insights can help the rest of us understand our cognitive strengths, put our periodic errors in perspective, and offset our occasional memory failures.


Samantha wanted specifics. “Based on your research with Henry,” she asked, “can you please tell the readers of my newspaper how the normal brain forms memories?”


I responded by describing how my normal brain learned her name, Samantha Kimmey. I already knew the word Samantha, but Kimmey was new to me, so I had to link the syllables kim and me to form a Kimmey unit. I then joined Samantha and Kimmey to form a new cortical unit representing her full name.


My hippocampus played an essential role in creating this new Samantha Kimmey unit. The hippocampus is an activating mechanism that hyper-activates connected units—for time periods measured in seconds, a virtual eternity in the brain. Once hyper-activated, my Samantha and Kimmey units burned connections into a new cortical unit that served to represent that particular combination of words. I then attached everything I learned about Samantha to that new unit: where she is from, what she looks like, where she went to college, and her current job. This process is called binding. If I continue to use that Samantha Kimmey unit, its connections will gain strength and become long-lasting—a long-term memory. However, newly bound units must be used, or their weak new connections will disintegrate (see Figure 1.2).


Samantha was fascinated. “How did you become interested in memory, mind, and brain?” she asked. I described how a chance encounter at age twelve sparked my curiosity. An undergraduate just home from university had eagerly passed on to me some “revolutionary” facts about memory and mind that he read in The Psychopathology of Everyday Life. Freud! 1901!4 I smiled. Samantha laughed.
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Figure 1.2. Connections between neurons in the cortex store memories. (Image by imageBROKER / Alamy Stock Photo.)


I also explained how my uncle Hank, a physiology professor, ignited my teenage interest in the brain. Inspired, I later enrolled in a graduate program at MIT, now known as the Department of Brain and Cognitive Sciences. In my second year there, my mentor, the department chair, Hans-Lukas Teuber, introduced me to Henry Molaison, soon to become the most famous amnesic patient in the world. This meeting was pivotal. I was witnessing the creation of a revolution in the understanding of memory, mind, and brain. My interest in those topics shifted into high gear for the remainder of my career at MIT and UCLA.




Samantha wanted more: “Tell me about the day you met Henry.” That day is etched in my brain. In 1966, long before Henry became famous, my mentor delivered Henry to the office that I shared with another MIT graduate student. This was remarkable because I usually met Professor Teuber in his office (see Figure 1.3).
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Figure 1.3. Chair of the MIT Psychology Department, Professor Hans-Lukas Teuber, circa 1969 in Los Angeles.




Squeezing into the doorway of my tiny room, Dr. Teuber introduced us as Don and Henry, as if we might become friends. Henry's thin, rather handsome face broke into a smile as we shook hands. He was then about forty years old, seventeen years my senior. I think I called him “sir.” It never crossed my mind that this quiet man would become an international celebrity and a major focus of my research over the next half century.


Our three-way meeting lasted less than a minute. Professor Teuber excused himself to return to running the world-class psychology department he had built. He assured Henry that he would enjoy my experiment on sentence comprehension, “something you are good at.”


Samantha asked how I became interested in language comprehension. Perhaps it was where I lived as a boy, a town in northern Quebec that was and perhaps still is fifty-fifty French-English. Canadians are still negotiating the fifty-fifty. Samantha laughed again.


I later decided to minor in language as a graduate student. The famous linguist, Noam Chomsky, was at MIT. He was revolutionizing the study of language and cognition. Psycholinguistics—the psychology of language—was a hot topic. I saw language as central to human memory, mind, and brain. It is built into our genes. It permeates human thought. It can influence how we see and remember things—a subfield unto itself.


“Did working with Henry change your views on language and memory?” Samantha wondered. I outlined some big changes. Because different types of memory follow different rules, I came to see memories as diverse but with an underlying unity. For example, my vision-based memory for a beautiful day knows nothing about the rules for conjoining adjectives and nouns to form a language-based memory such as This was a beautiful day. Henry showed me the unity underlying that diversity. His brain surgery impaired his language memories, his visual memories, and his event memories. The received wisdom at the time was that the hippocampal region only formed memories for events.5 Not so. Henry taught me that hippocampal mechanisms help form many different types of memory, including the internal representations for perceiving and for communicating about the world.


Henry also taught me about amnesia. He was an amnesic, but we all begin life as amnesics. We forget events from our first three or more years of life, a phenomenon known as childhood amnesia. Some of us end life as Alzheimer amnesics. In between, we're just forgetters. Our brain is not as accurate, reliable, and well-behaved as a computer. Unlike computers, we misremember information, we forget information, and we relearn forgotten information.


My research with Henry even forced me to abandon an ancient philosophical intuition that enjoyed virtually universal acceptance at the time—that language and memory are separate and that memory means remembering events. However, Henry's operation didn't just compromise his ability to recall new events. It also impaired his memory for dozens of language categories.


“What are language categories? An example please,” insisted Samantha. I returned to my memory for her name. Names and occupations are fundamentally different language categories in the brain. The information This is Ms. Kimmey is more difficult to learn than This woman is a reporter, especially for older adults, but also for young people. A reporter is an occupation. Kimmey is a name. People attach a whole network of associations to common nouns for occupations such as reporter, baker, or carpenter. They know what people in those occupations do, and they can easily link that information to a newly encountered face. But the support system is absent for proper names such as Kimmey or Baker. It's harder for people to link a new face with the isolated name Baker than with the otherwise identical word for the occupation baker. Names were likewise a special category for Henry.


Henry also taught me that memories are much more complex than anyone imagined at the time. Everyone thought event memories were simple. They're not. To form even the simplest event memory, the hippocampus must create and conjoin four units in the cortex for representing what event happened, where it happened, when it happened, and who experienced it. It is similar for language memories. When you initially learned the word ungentlemanly, your hippocampus conjoined the four units in your cortex that represent the components un, gentle, man, and ly.


My work with Henry showed that even reading aloud engages complex memory processes. English spelling only hints at how to pronounce most words. Readers must retrieve the correct pronunciation from memory. To read ungentlemanly aloud, they must segment its visual form into syllables and recall from memory that the syllable GEN receives primary stress. Syllabic stress is not in the letters, although it seems to be, because the retrieval process is so quick.


Henry's uncorrected reading mistakes showed how these normally quick retrieval processes can fall apart. Henry misread the familiar word pedestrian as “ped•AYE•ee•string.” He could not retrieve the correct sounds for pedestrian from his frayed memory. He stressed the wrong syllable. He misread the second e. It's supposed to be short, not long. Henry's reading errors indicated that some of his word memories were rapidly degrading over time.


“Why do memories degrade over time?” asked Samantha. One factor is disuse. Words you rarely use suffer memory degradation, but not ones you use every day. If you have not used a word in months, then it's vulnerable to decay. Henry illustrated this vulnerability for lentil, a familiar word he rarely used. When asked for a definition, Henry said lentil was a “combination word” meaning “lent and till, area and time of.” He no longer comprehended what lentil meant.


Aging is another factor. Memory degradation increases as normal people grow older. Difficulties in spelling, word-finding, and word-comprehension gradually worsen even though vocabulary usually continues to grow until the late seventies. However, Henry's difficulties worsened with aging at an abnormally rapid rate. Normal people can relearn and restore their memories for words degraded by aging and disuse, but Henry was not normal. He could not relearn forgotten words because his neural regions essential for new learning had been removed.


To illustrate the combined effects of aging and disuse, I told Samantha about my frustrating tip-of-the-tongue experience as she began our interview. Dave Mitchell, the editor of her famous newspaper back in 1984, was a friend of mine, but thirty years later, his name escaped me. However, the name came back to me during our interview, first the letter M, then Mitchell, and finally, Dave. Aging combined with a prolonged period of disuse had delayed retrieval of a name that once came readily to mind.




I then surprised Samantha with a question: “Can you guess the best way to prevent memory degradation?” It's exercise. Regular moderate exercise increases the blood flow to the brain and facilitates release of a protein known as Brain Derived Neurotrophic Factor (BDNF). By strengthening the synaptic links between neurons, BDNF may shore up the billions of memories stored in the brain of older adults. Exercise is especially important for older adults who want to keep their memory sharp. It's a hot research topic right now.


“Is memory decay inevitable?” Samantha wondered. Normal individuals can't control the fundamental causes of memory degradation—namely, aging and disuse. But unlike Henry, we can control relearning. After completely forgetting something, we can relearn it. Relearning revivifies a memory and resets the degradation clock.


Something else we can control is engagement. Keep active. Keep trying to remember. Take part in intellectual discussions. Stay socially connected. An active approach to life can help strengthen vulnerable memories. Your memories for everyday words such as he are not vulnerable. By one estimate, you will use he in its different forms—his, himself, him—at least twenty million times over your lifetime. You only have to worry about rarely used words.


You also control how much and how often you exercise. I get up from my computer, stretch, and take a short walk every hour and a half. I'm in aqua-aerobics groups. I'm in hiking groups. We talk as we walk along. Exercise and social engagement have toned up my body, mind, and brain.


You can even control what happens when memory fails. My wife, Dr. Deborah Burke, distinguished professor of psychology in the Linguistics and Cognitive Science Department at Pomona College, studies the tip-of-the-tongue phenomenon. If you are a participant in one of her experiments, she might ask you to retrieve a low-frequency word that fits a definition such as “a fastener that's made out of nylon.” You think, “Oh, I know that word. It starts with V and has two syllables.” Words that are not quite right might pop into mind, but you reject them. You return to trying to recall your largely forgotten word. My wife's experiments show that repeated attempts at recall may improve your ability to correctly recall a word up to a week later. Unsuccessful efforts to retrieve a lost word seem to be as effective as successful recall.


“Like when you were trying to remember Dave Mitchell's name?” Samantha suggested. “That's right. I recovered that name on my own,” I answered. I did not consult my cell phone or ask her who edited her newspaper back in the 80s. According to my wife's data, my persistent attempts greatly strengthened my Dave Mitchell memory. Nobody really understands why. Many factors must be explored to determine why failed attempts to recall help later recall. Researchers all over the world are looking at that.


Samantha returned to Henry. “Why weren't his language difficulties immediately apparent to everyone?” she asked. One reason was that Henry's listeners were unaware of his errors during casual conversation—they automatically corrected them. Then too, Henry's language problems were complex. In everyday discourse, he retrieved common words and clichés without difficulty. He readily told and retold familiar stories from before his operation. He only became incoherent when forced to talk about something new. To get Henry to do that required ingenious experiments, plus a tape recorder to catch his errors.


In one of my experiments, participants—Henry and controls with no known brain damage—were instructed to use two or three prespecified words in a single grammatical sentence that accurately described a picture. To illustrate, I showed Samantha a sketch of a man on a street corner talking to his young sons and pointing at a Do not walk sign. I then asked Samantha to describe the picture using the words first, cross, and before. After a moment's thought, she said, “Boys, first you must look both ways before you cross the street.” Her grammatical sentence contained all three target words.


Henry could not do that. This is his description of the same picture: “Before at first you cross across.” His sentence included the three words but was completely incoherent. What he did was retrieve familiar words and phrases via free association: at first, you cross, and across, which is closely associated with cross. The target words triggered those existing associations in memory. He wasn't creating anything new to describe the picture. He just tossed his old memories into an ungrammatical salad.




“Did Henry know he wasn't making sense?” asked Samantha. In fact, Henry had no idea that he made errors. He lacked coherent internal representations against which to judge whether his utterances made sense or not. Normal people usually know when they make an error because it does not match their intent—the new and usually short-lived internal representation of what they intended to say. Unable to construct new internal representations in his brain, Henry could not sense the mismatch between his intent and an error such as I want some her.


Henry was also unable to detect errors that we planted in sentences and pictures and asked him to identify. In the many experiments I devoted to testing Henry's ability to discover errors in never previously encountered pictures and sentences, his error detection was always extremely impaired.


Samantha was curious. “How many experiments did you do with Henry?” Over my career, I ran about twenty-five experiments on Henry's language comprehension, visual cognition, sentence production, word knowledge, reading aloud, creativity, and sense of humor.


“What was your favorite” asked Samantha, “the most important, informative, or surprising experiment?” I replied that the picture description test she took was the most important and informative. The most surprising, however, was my first experiment with Henry as a graduate student, an experiment testing sentence comprehension. I discussed Henry's poor performance in that experiment at a lab meeting the next day.


In attendance were my mentor and a distinguished international panel of neuroscientists. They all considered Henry a pure memory case. For them, events were the only experiences that laid down memory traces. They did not see that creating a novel sentence involves new memory formation. They had not looked closely at Henry's speech errors. They assumed that his language abilities were normal.


Coming from a twenty-three-year-old graduate student, my lab talk was not well received, especially my conclusion: “Henry's sentence comprehension is abnormal. So is his language production. He's incoherent and has word-retrieval problems.” Disapproval was swift and consequential. My advisor invited me to a mandatory meeting in his office. I changed my thesis topic. Only as a UCLA professor many years later did I re-examine Henry's sentence comprehension results. By then I had abandoned the brain-first approach that I had lived and breathed as a graduate student at MIT. The most important step in that approach was to determine what regions of Henry's brain were damaged, especially post mortem. I left that to others. I preferred a feat-first approach, where the primary goal was to understand the everyday feats easily accomplished by the normal brain but not by Henry's. With this approach, my first questions were, How do we ordinary folks understand novel sentences and visual scenes? How does our brain acquire new facts and remember recent experiences? My next question was, How do those everyday feats break down as a result of brain damage? As I soon discovered, this feat-first approach was as unwelcome in the brain-first world as my earliest results with Henry—at least until recently.


Samantha wanted to hear more about my first fateful comprehension study with Henry. After nearly five decades, that study was still vivid in my memory. I remember thinking that my experiment would simply confirm my mentor's belief that Henry's language skills were normal. A wasted hour, then back to serious work.


But Henry surprised me. I gave him ambiguous sentences one at a time on cards and asked him to quickly find and describe their two meanings. An example is, I just don't feel like pleasing salesmen. I had expected him to say, It means either I don't want to please salesmen, or I don't want agreeable salesmen around. That was the typical response of Harvard undergraduates to the same sentence. Henry was different. He responded, “The person doesn't like salesmen that are pleasing to him. Uh, and that personally he doesn't like them and and [sic] personally he doesn't like them [sic] and then I think of a phrase that he would say himself, he doesn't, uh, pleasing, as conglamo [sic], of all of pleasing salesmen.” Henry never did get the second meaning. And what he said was incoherent and incomprehensible.


“Does what you've discovered have any practical applications?” Samantha asked. “My friends warned me you might ask that question,” I said. They wanted me to emphasize that pure research is important without foreseeable applications. Einstein is a good example. He invented relativity theory in 1905. Atomic energy was unimaginable at that time. His theory was untested for almost twenty years. Its applications came much later and were surprising. Benjamin Franklin made a similar point about a hundred years earlier. When asked, “What is the use of theory?” he replied, “What's the use of a newborn baby?”


Nonetheless, my findings did carry real world implications. I reminded Samantha how my research showed the importance for older adults to use their memories in order to prevent degradation. This use principle also applies to the hippocampus: use it or lose it. Keep active. Keep learning new information. Continue being creative. Engage in social activities. Focus on growing. Solve challenges, including the challenge of meeting new people and expressing new ideas.


Case H.M. illustrates what terrible things can happen when hippocampal damage prevents someone from creating and recreating memories. Henry's disaster, in a sense, had a silver lining. We learned from Henry how normal people can keep their memories strong.


Samantha had one last question. “If Henry had never had that operation, would the scientific community know as much about memory as it does today?”


Case H.M. was a major earthquake that forever reshaped the intellectual landscape of memory, mind, and brain.6 Scientific understanding of memory took off with this one case. Even now, as I write this book, Henry's shattered memory and mind are shedding new light on what normal memory is, how it works, its role in creative expression, in humor and artistic endeavors, in perception and consciousness itself—everything that makes a human mind and brain worth having. Remembering is about this new knowledge and its implications for successful memory formation and retrieval at every stage of life.


Finally, some notes on how to read this book. Remembering is neither a biography nor an autobiography. It portrays in chronological order neither the events in Henry's life nor the year-by-year progression of my experiments with Henry. For readers interested in chronology, the Appendix at the end of the book gives a timeline of my research with Henry and the major events in his life.




Remembering will appeal to three overlapping types of readers. Some will want to learn about the new scientific studies and facts about Henry that have transformed our understanding of memory, mind, and brain. If you are one of these readers, I urge you to read the ILLUSTRATION BOXES interspersed throughout the book. These boxes enliven the facts and observations that interest you and the font of their titles (called Broadway) is intended to facilitate remembering (like illustrations in general) and to illustrate the concept of illustration. New and unusual fonts have been shown to improve recall of verbal materials7 and the distinctive connotations of the Broadway font (show time in glitzy New York city between the two great wars) resonate with the memory functions of illustrations and with the core concept of Remembering.


The second type of Remembering reader will desire to understand their own memory and how it works. As one of these readers, the epigrams that begin each chapter can help you actively organize and integrate what already know with the information you acquire in a chapter. To illustrate, consider the Chapter 1 epigram, “Why do we forget the names of cherished friends we have known for many years?” Thinking about that question as you read Chapter 1 will help you organize, understand and remember the many facts therein that connect directly or indirectly with that epigram.


The third type of Remembering reader will want to maintain and enhance their memory, mind, and brain. If you are one of these readers, I urge you to answer the questions in the sections labeled Test Your Memory and Questions for Reflection that end each chapter in Remembering. They are not textbook or book-club questions. By answering the Memory Questions you will consolidate your understanding of the information in the chapter. By thinking about the Reflection Questions, you will further consolidate that information and perhaps also enhance your ability to remember the new information that you encounter every day. Please pay special attention to Reflection questions marked **. They are designed to help you specifically improve your memory.


Of course, the interests of many Remembering readers may intersect with all three reader categories. As one of these readers, I invite you to skip or skim nothing and to enjoy every facet of Remembering. You will discover revolutionary new information about Henry, and about your own memory and how it works, and about how to maintain and enhance your memory, mind, and brain.


QUESTIONS FOR REFLECTION: CHAPTER 1


1)Suppose your doctor advises that your hippocampus should be removed. After reading this chapter, what can you say to convince her or him that this is a bad idea?**


2)The author begins this chapter by describing a personal tip-of-the-tongue experience. Can you recall a similar experience that you have had? Did you eventually retrieve the correct word? How did you do it? How long did it take? **


3)Why do you think that you do not remember your first few years of life as an infant? How might childhood amnesia be related to how the hippocampus forms new memories?**


4)When asked “What's the use of theory,” Benjamin Franklin replied, “What's the use of a newborn baby?” What did he mean?


TEST YOUR MEMORY FOR CHAPTER 1


1)What is the binding function of the hippocampus?


2)What radical new perspectives on memory and how it works did research with Henry inspire?


3)Why is a proper name like Samantha Kimmey so much harder to learn and recall than a common noun like news reporter?


4)What are some factors that cause memories to degrade over time?


5)How can you best counteract memory degradation?**




MEMORY TEST ANSWERS: CHAPTER 1


1)p. 14


2)p. 17


3)pp. 17–18


4)p. 19


5)p. 20
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HOW CAN YOU PRESERVE YOUR LANGUAGE MEMORIES AS YOU GROW OLDER?


In 2011, I chanced upon an article from the New York Times archives. It was about someone who could solve challenging crossword puzzles but had no memory. Who was this someone? Henry M.! Two years after his death, the NYT was praising Henry's “competent” crossword-solving abilities.1


This was weird. By then, I had published decades of accumulated data indicating that, after his surgery, Henry could neither comprehend uncommon words, nor read them aloud, nor spell them correctly—skills essential to solving even moderately difficult puzzles with clues such as, A 10-letter word that means “an oven with a turning spit,” with S in position five and R in position eight. To solve that puzzle, Henry would have to understand, retrieve, and correctly spell the infrequently used word ROTISSERIE.2 This was not likely, according to my data. He would also have to reject words that resemble ROTISSERIE in meaning but lack S and R in the correct positions in the crossword matrix. And to establish S and R as the correct letters in those positions, Henry have to know the Down words SUBROSA and CHIMERA—again unlikely, given my results.3


Something was amiss. I just didn't know what. Either my data on Henry's word memories were somehow flawed, or the NYT was mistaken. I needed to know which. A major theory hinged on the answer. As another problem, audiences for talks I delivered on Henry's language use were asking a disturbing question: how could Henry solve difficult crossword puzzles if his word knowledge was impaired?


Resolving this crossword enigma required serious detective work. The outcome would interest readers worried about word-finding failures in everyday life, the most common memory complaint of normal older adults. The conclusion might also help readers understand and maintain memories for significant facts and events in their lives. Crossword puzzles may seem unimportant, but focusing on them follows a well-trodden path in science: to discover the world in a grain of salt, to expose the basis of life in the humble fruit fly, and in this case, to unravel the mysteries of memory in the lowly word.


RESEARCHING THE CROSSWORD ENIGMA


To evaluate the NYT claims, I first went over what I had learned about Henry's word memories, beginning on the day we met in 1966. As he described the meanings of the ambiguous sentences I gave him in our first experiment, Henry misused words in ways that continued to haunt me long after I earned my PhD from MIT. As you probably do not recall from Chapter 1, this is how Henry described one of the meanings of the ambiguous sentence I just don't feel like pleasing salesmen: “I think of a phrase that he would say himself, he doesn't, uh, pleasing, as conglamo [sic], of all of pleasing salesmen.” Normal people describing that same sentence meaning typically said, I don't want to please salesmen.


As a young researcher, I did not know what to make of Henry's conglamo. Did he mean concatenation? Or the similar sounding conglomeration? Neither word fits the concept to please salesmen that Henry was trying to communicate. And if Henry inadvertently blended concatenation and conglomeration into the meaningless conglamo, why did he fail to repair this obvious error?


As Henry's errors piled up in that experiment, it seemed as if something was destroying his word memories. I just couldn't imagine what that something was. At age forty, Henry looked too young to be experiencing severe word-finding difficulties. I could not see the connection between Henry's brain damage and his deteriorating memory for words that he would have learned in grade school.


When I later set up my lab at UCLA, I began a line of research on word knowledge and the brain that stretched from 1972 to 2009. During this period, I re-examined my 1966 notes on Henry's word-finding problems and read a book-length transcript of conversational interviews with Henry, tape-recorded in 1970 when Henry was forty-four years old.4 Questioned about his experiences during childhood and grade school, Henry's answers contained strange mistakes that he failed to correct. He told of making a model airplane out of bamboo or “very like wood,” as if he could not remember the word balsa. He described his school friends as “more eased,” an expression that reminded me of his conglamo concoction in my 1966 experiment. If Henry blended together the common phrases more relaxed and more at ease to create more eased, why did he not correct this understandable mix-up?


WHAT WAS IT?


Was Henry suffering from the type of dementia that older adults dread? One might suspect Alzheimer's disease if Henry made mistakes with common words such as spoon or tree, but he did not do that.5 For someone age forty, Henry's word-retrieval problems seemed premature, but not pathological. He only failed to remember rare words such as balsa, a difficulty we all experience occasionally.


Could it be schizophrenia, another brain-related disease associated with memory problems and incoherent speech?6 Henry showed none of the classic schizoid symptoms—social withdrawal, hallucinations, and irrational thoughts that persist.


I also dismissed depression—another, much more common brain-based disorder with well-established links to impaired memory and language competence. When I met Henry at MIT in 1966, he seemed undepressed—happy even. As far as I could see, he lacked the typical signs of serious depression—intense mental anguish, persistent bad moods, occasional outbursts, indifference to the world, and chronic inability to experience pleasure.7


If Henry's odd expressions were non-pathological, could they be a form of creativity? This too seemed unlikely. Henry's cliché-ridden utterances came across as blundering and baffling rather than inspired or creative.


So what was it? At age twenty-three, I had little knowledge of amnesia and no personal experience with Henry's kind of memory failure. What escaped me at the time was the possibility that Henry's disintegrating word knowledge could be a consequence of his unique brain operation.


That idea came to me out of the blue many years later. Henry's untimely retrieval failures were an inadvertent side effect of his fundamental problem: inability to learn, represent, and store new information in his cortex. People with normal memory often forget aspects of rare words. Not every aspect, of course. Some aspects of words get used so frequently as to be unforgettable, for example, recalling how to purse one's lips when producing the many words containing the sound /p/. Only underused aspects in rare words are vulnerable to forgetting, say the osa in mimosa, a Spanish-origin word for a flower and a cocktail that you rarely discuss. That osa cluster is readily forgotten because, as a speaker of English, you probably use few other words containing that sequence of speech sounds. Underused sequences can vanish from memory almost as completely as if they had never been learned.


Somewhat more common words such as balsa can also suffer the same fate. But wouldn't normal people simply relearn partially forgotten aspects of a word when they subsequently encounter it in everyday life? Relearning would re-establish the original memory and offset the process of degradation that becomes especially noticeable in middle age. Henry's brain damage would have prevented this normal relearning and rejuvenation process, transforming the usually minor lapses we all experience into major impairments in his ability to read, comprehend, and recall familiar but underused words.


My out-of-the-blue idea that the hippocampal complex counteracts memory deterioration via periodic bouts of reconstruction was revolutionary. It swept away the standard view, that forgetting reflects a passive, continuous, and irreversible decay process. It also suggested a simple solution to a hundred-year-old mystery in research on amnesia. By definition, amnesics have difficulty acquiring new information after their brain damage. So why does the brain damage that causes amnesia usually also impair the ability to retrieve memories formed many years earlier, a phenomenon known as retrograde amnesia?8 Until I examined Henry's word memories, no one clearly understood this paradoxical phenomenon or the parallel impairments in learning and recall that normal adults experience as they grow older.


So far, however, my data only hinted at some possible gaps in Henry's word knowledge. To determine whether Henry in fact suffered abnormal fading of established lexical memories, I needed to compare his word knowledge with that of people like him who were not amnesic.


ABNORMAL FADING OF ESTABLISHED MEMORIES?


The key person who helped me establish that Henry's word knowledge was fading abnormally as he aged was MIT Professor Suzanne Corkin. In her 2013 book, Professor Suzanne Corkin described herself as “Henry's keeper.” She was also the gatekeeper for anyone interested in conducting research with Henry.9 In 1997, Dr. Corkin graciously allowed me to test Henry's word memories at the MIT Clinical Research Center. With the help of my postdoctoral fellow at UCLA, Dr. Lori E. James, now a professor of psychology at the University of Colorado, Colorado Springs, I wanted to determine whether Henry could define uncommon words such as squander and squeamish and whether he knew they were real rather than invented words. I also wished to see whether Henry remembered how to pronounce rarely encountered words such as abacus when naming pictures and reading aloud. Finally, I hoped to examine Henry's memory for the unusual or irregular spelling patterns in words such as fiery and endeavor.




Dr. James and I first collected a set of words that Henry had known and used when interviewed in 1970. My lab then categorized the words as high- versus low-frequency based on how often people are likely to encounter them in print.10


We next inserted our words into five standard tests of word knowledge, and Dr. James flew to Boston to meet Henry and give him our tests at MIT. When Lori returned to UCLA, my lab analyzed Henry's data. Henry's knowledge of high-frequency words was normal on all five tests, consistent with impressions of the many people who have engaged Henry in casual conversation, including myself when we first met. However, I was now interested in Henry's knowledge for uncommon words such as lentil. For these words, Henry's performance was extremely abnormal on all five tests.


Testing Henry's word knowledge was the easy part. Much more difficult was the task of recruiting people who resembled Henry in age, education, socio-economic status, background, and IQ but had normal memory. To find these rare individuals suitable for comparison with Henry, we had to screen more than 750 older adults in the participant pools of the UCLA Cognition and Aging Laboratory and the Claremont Project on Memory and Aging. We also had to advertise for additional volunteers working in clerical or manual labor jobs in Southern California. Eventually, my team and I succeeded in identifying twenty-six individuals willing to serve as paid participants in a wide range of future studies with Henry.


We gave our word-knowledge tests to five memory-normal groups, each comprised of six to ten individuals. By comparing their results with Henry's, we discovered dramatic deficits in how Henry comprehended and used uncommon words. In our 1997 word comprehension test, Henry distinguished rare words such as squeamish from invented pseudo-words such as friendlyhood at chance levels of accuracy (50 percent), whereas the control participants averaged 82 percent correct. However, Henry scored over 86 percent correct when he took this same test in 1983. His normal comprehension level in this earlier assessment confirmed that Henry once understood the words he no longer recognized.11




Henry's ability to define uncommon words was likewise impaired, even though he used those same words appropriately when he was younger.12 Unlike the control participants, Henry also produced erroneous definitions that we labeled malaprops and misderivations. Both types of errors highlighted the nature of Henry's word comprehension problems.


Malaprop definitions fit a similar-sounding word better than the target word, as in this excerpt, where Henry's definition of squander more closely resembles the similar-sounding plunder in meaning, the essence of a malaprop error:


Experimenter: What does squander mean?


Henry: Uh…to take things as one's own, other persons’ things.


Misderivation definitions decompose words into fictional subcomponents, as in this excerpt. Note that Henry's definition dissects lentil into the fictitious subunits, area and time (till)—the essence of a misderivation error.


Experimenter: What does lentil mean?


Henry: Area and time of.


Participants without brain damage typically defined lentil as “a type of bean or pea.” Henry, on the other hand, was trying to use the make-believe subunits lent and till to define lentil, in the same way that the actual subunits un plus fortunate define unfortunate. Even so, Henry's lent plus till don't really add up to “area and time of.”


Henry's malaprop and misderivation errors in this study indicate abnormal deterioration of his memories for the meaning of low-frequency words, a conclusion reinforced in a two-part follow-up to the original experiment. In part one, Henry saw actual low-frequency words intermixed with pseudo-words such as pediodical and reversement. He was directed to respond yes for words and no for non-words. In part two, we asked Henry to define all of the words and non-words he earlier claimed were words. The results showed that Henry produced similar misderivation and malaprop definitions for words and pseudo-words, confirming that his near chance level of performance in part one reflected guessing. Like his malaprop definition for the real word squander, Henry used sound-similarity with periodical to define the pseudo-word pediodical as “about the same thing as periodical.”13


Henry also produced hundreds of spectacular errors in subsequent studies that asked participants to read rare words aloud. As three typical instances, Henry misread triage as “triangle,” thimble as “tim•BO•lee,” and pedestrian as “ped•AYE•ee•string.” The control participants we later tested produced many fewer reading errors, and none as bizarre as Henry's.


We reasoned that the peculiarities of English spelling combined with amnesia contributed to Henry's remarkable reading mistakes. To correctly read aloud a multisyllabic word such as pedestrian, one must retrieve from memory the pronunciation features not specified in written English: the number of syllables, the syllable boundaries that, for example, call for saying “pe•des•tri•an” rather than “ped•est•ri•an” or “pe•de•stri•an,” and the pattern of syllabic stress for saying “pe•DES•tri•an” rather than “PE•des•tri•an” or “pe•des•TRI•an.” One must also recall the idiosyncratic ways we pronounce certain letters such as the e's in pedestrian—which are short, as in pet, rather than long, as in beat. Most readers are unaware that these features are unwritten—they simply remember how to pronounce the words. Henry's degraded word memories, however, were not helping him fill in the unwritten information.14


WHAT'S IN A NAME?


Henry's problems were similarly apparent when asked to name line drawings of familiar objects on the Boston Naming Test. If participants could not recall a name, say, trellis, the experimenter provided a semantic cue, “it can support a plant,” then a pronunciation cue, “it begins with tr,” and finally, the word itself in a verification question, “Do you know the word trellis?” On this test, Henry correctly named many fewer pictures than control participants his same age, benefited less than others did from pronunciation cues, and produced significantly more erroneous answers that contained fewer than 30 percent of the correct speech sounds, as when he called a SNAIL a “sidion.”15


It wasn't that Henry had never encountered the depicted objects or failed to learn their names during childhood. He usually recalled some of the target sounds, together with additional information about the object, as when he identified a PALLETTE as “like an easel.” These remnants of Henry's severely degraded word memories further confirmed that he once knew the names he could not recall. So did his responses to the verification questions, as this exchange illustrates: 16


Experimenter: Do you know what a stethoscope is?


Henry: Well a doctor uses it to uh find out different areas of you. They…uhh, yeah. Or how your heart is working and th-the noises go coming from that [inaudible] goes to other parts.


Experimenter: Do you know what asparagus is?


Henry: Yes…Cause uhh we had it in our soup my mother had learned how to make, the soup for the, my father, down south.


In our spelling task, participants heard a familiar but irregularly spelled word such as bicycle while seeing it spelled with a missing letter, here, BIC_CLE. Below this were two letters (in this example, I and Y), one of which could correctly fill in the blank. Our comparison group chose the correct letter for significantly more words than Henry, who again performed close to chance (50 percent). Just as disuse had eroded Henry's once intact memories for the meaning and pronunciation of rarely encountered words, so too with his memories for uncommon or irregular spelling patterns.17 Like most other amnesics with deficits in forming new memories for information encountered after the onset of amnesia, Henry was also experiencing something familiar to normal older adults: retrograde amnesia or problems in remembering facts learned long ago. The difference was that Henry's retrograde forgetting was much more severe than normal.




WHAT'S OLD CAN BECOME NEW AGAIN


Henry's shredded memories for rarely used words fit my original idea.18 Unlike normal individuals, Henry could not relearn completely forgotten information so as to correct the deterioration of memory that accompanies infrequent use. His hippocampal lesion had destroyed his ability to represent new information in his cortex—and to reconstruct or re-represent information that disuse had degraded. As a result, ordinary word and spelling retrieval problems escalated for Henry into a serious inability to read, comprehend, and produce familiar words.


If correct, this simple idea readily explains the hundred-year-old mystery of retrograde amnesia: underused information that Henry and other amnesics with hippocampal damage learned before their brain trauma is especially difficult to remember, not because amnesics forget at a faster than normal rate, but because, unlike normal individuals the same age, they cannot relearn information they have forgotten after their injury.


DATA SHREDDING AND THE CROSSWORD ENIGMA


In 2001, 2002, and 2009, neuroscience journals such as Hippocampus published my strikingly consistent data on Henry's deficits in comprehending, reading, and spelling words, together with my relearning hypothesis. Convinced that Henry's word memories were genuinely impaired and that his deficits made sense in light of his inability to recreate faded word memories, I revisited the only remaining hypothesis for explaining the crossword enigma: the New York Times made an error. Contrary to the NYT article, Henry was not a competent solver of crossword puzzles after his operation.


The NYT had reported that Henry could solve crossword matrices unsolvable by others, that mastering challenging word puzzles gave him “great satisfaction,” that he developed his “crossword puzzle habit” at a young age and completed two or more puzzles a day beginning “in his teens,” that he filled in “books upon books” of puzzles over his lifetime, and that he always kept a pen and puzzle book “with him, morning, afternoon, and night,” even near the end of his life.19


To verify this information, I turned to the NYT's primary source: a 2008 research report that praised Henry's “erudite” knowledge and use of words when completing crossword grids.20 A team of Duke University researchers coauthored the article, which appeared in the British journal Memory. I expected at least 90 percent overlap between the answer keys and Henry's solutions—a reasonable definition of competent that would have supported the NYT claim.


I was disappointed. The researchers did not report percent correct. They didn't even indicate how many clues Henry attempted to solve in the 277 puzzles in the six books they analyzed. They only reported that Henry made 2,834 errors. The NYT had called 2,834 mistakes “competent” without asking for the obvious measure of competence—percent correct puzzle solutions!


Of course, I could easily compute this percentage on my own if I could obtain a copy of Henry's puzzles. I could not, however. The Duke University team refused a formal request for them, and so did Dr. Suzanne Corkin, Henry's keeper at MIT, as you may recall. These refusals to share copies of Henry's puzzle books violated the publication guidelines of the American Psychological Association (APA): that researchers must safely store their data for five years following publication and share them with competent researchers who request the data and offer to share the costs of compliance. At that time, however, the APA lacked procedures for disciplining violators of its data-sharing rules.21


So I could only evaluate Henry's puzzle proficiency by delving deeper into the article published by the Duke University team. There I discovered something curious. Henry misspelled many words in his puzzles, but the Duke team coded them not as misspellings, but as “alternative” responses that they considered superior to the answers in the keys! And they failed to provide a full list of those “alternative spellings.” Instead they gave only a single example with a five-letter clue in the context ––––– Rica. The correct answer in the key was Costa Rica.




Henry had written Porta (Rica) instead of Costa (Rica). As the Duke team noted, Henry had misspelled Puerto as Porta, which they accepted as correct because they believed Henry was creatively misspelling “common words to fit the constraints of the crossword puzzles.” However, nobody on the Duke team analyzed the use-frequency of Henry's misspelled words. Puerto is not a commonly used word, and, as I soon discovered, Henry paid no attention to vertical constraints in crossword puzzles.


In our experiments, Henry misunderstood, misread, and misspelled uncommon words but not common ones. To contradict our results, the Duke researchers would have needed to analyze the use-frequency of the correct responses in Henry's puzzles. They did not do so, probably because it would have been pointless: The puzzle books they examined were for children. No knowledge of rare words was needed!22 This is the clue for a typical Across word in one of those puzzle books: A seven-letter word that means “an illustration or typical case,” with A in position three, P in position five, and E in position seven. To establish A, P, and E as the correct letters for those positions, Henry had to know the Down words SPREAD, COUPLE, and INVENT. The correct answer in the key is EXAMPLE.


A second team led by Duke University researchers alleged that, according to those “close to him,” Henry solved “challenging puzzles featured in books published by the New York Times.”23 Whoever those close people were, they must have been embellishing. As illustrated at the start of this chapter, Henry almost certainly could not solve moderately difficult puzzles. That Henry could solve the famously difficult puzzles in NYT books is extremely unlikely. However, we will not know for sure until those close to Henry make all of his filled-in puzzle books available to qualified independent researchers.


What I discovered next was truly shocking: Henry didn't really know how to do crossword puzzles. He violated the basic rules of the game. Rule one is to satisfy the constraints that Down clues impose on Across answers and vice versa. However, the Duke University Team reported that, without exception, Henry filled in Across answers, beginning with 1 Across, and only later, if at all, did he examine Down clues in the novice-level puzzles that he filled in at home.24 Henry's puzzle “solutions” violated the basic concept of cross-word puzzles.


Henry also broke an even more important, unwritten crossword puzzle rule: solvers are not free to modify the clues to a puzzle. In the example provided by the Duke University Team, Henry responded Porto Rico to the clue – – – – – Rica. This was doubly wrong. Not only did Henry offer a six letter idea (Puerto) for a five letter clue, he changed the clue from Rica to Rico. By altering the published clues to this and perhaps other puzzles, Henry was playing some other game. And so was the Duke University team that accepted Henry's Puerto Rico idea as correct instead of the answer in the key: Costa Rica.


These observations cracked the original crossword enigma to my satisfaction.25 The usually accurate NYT was wrong about Henry's puzzle proficiency—a case of news inadequately researched rather than fake news. Our experimental data were solid. No evidence indicated that Henry could correctly spell rarely used words or that his word knowledge was erudite or that his crossword solutions were average for his age, let alone competent for someone his age.


This news should reassure readers concerned about word-finding failures in everyday life. Unlike Henry, normal individuals like you and I can easily relearn information we have forgotten. By using the intact hippocampal region of our brain, we can offset forgetting and keep our memories sharp. Memory-making can defeat memory-breaking.


A DETECTIVE STORY CONCLUDED: WHAT GAME WAS IT?


Reassured that my data on Henry's word memories were sound, I again pondered the New York Times article. Did Henry really solve crossword puzzles that others could not? The Duke University Team did not ask others to solve the puzzles that Henry worked on at home. There was no control group—a fundamental flaw. And when the Duke University Team compared the performance of Henry versus controls on crossword puzzles they constructed in the laboratory, the puzzles were so easy that performance was near ceiling for Henry and at ceiling for the controls. This means that the controls could not have outperformed Henry in principle on those puzzles—another fundamental flaw in the research.


Then there was the NYT claim that Henry kept a crossword book close by “morning, afternoon, and night” near the end of his life. How could he remember to do that? During this period, dementia as well as hippocampal damage was obliterating Henry's memories.26 Perhaps it was someone else who remembered to lug the book and pen around with Henry—someone with normal memory. Were Henry's nurses instructed to keep his crossword puzzles within reach, much like the beloved teddy bear of a patient suffering from dementia?


Finally, the biggest anomaly of all. Is it true that Henry was “proficient” at solving puzzles “as a teenager,” long before his neurosurgery made him amnesic? Amnesics quickly forget recent events, but they do not forget highly practiced skills that they continue to use after the onset of amnesia.27 If Henry was an expert crossword puzzle solver during his teens, those solving skills would have remained intact after he became amnesic. At the very least, he would have retained the basic rules of the game. However, Henry was playing a different game after his surgery—one that did not require cross-checking Across answers with Down answers.


What game was it? What “great satisfaction” drove Henry to generate thousands of incorrect crossword solutions? Was he feeding his desire to help others? Henry tirelessly reiterated this wish to anyone willing to listen. Henry's determination to help also inspired him to participate in hundreds and perhaps thousands of experiments—making him the most studied patient in the history of the brain and behavioral sciences.28 By pretending to master challenging word games, was Henry trying to help his keeper support her oft-repeated claim—that he had memory problems but no language problems? When he died in 2008, Henry may have carried this mystery to his grave: in December 2015, Luke Dittrich recorded Professor Corkin saying that she had shredded most of Henry's records, data, and transcripts that she had accumulated over many decades at MIT.29


Because Dr. Corkin apparently published some of those data as late as 2013, her alleged shredding may have violated the APA guideline that researchers must retain and make available copies of data for at least five years following publication. However, MIT has yet to confirm what data are missing (if any). Dr. James DiCarlo, chair of the Brain and Cognitive Sciences Department at MIT, inherited Henry's records after Dr. Corkin's death in May 2016, and in August 2016 he announced in public that none of Henry's files had been shredded. I was happy to learn this, and on the assumption that MIT could now make specific files available to competent researchers, I made a formal request in early October 2016 for a copy of Henry's crossword puzzles. Dr. DiCarlo wrote that he or his assistant would get back to me soon regarding this request, but now, four years later, I had not received those crossword puzzles, despite repeated reminders sent to Dr. DiCarlo via email and snail mail. It is difficult not to conclude that—despite Dr. DiCarlo's published statement to the contrary—Dr. Corkin did in fact shred some of Henry's important data files, including his crossword puzzle books.


QUESTIONS FOR REFLECTION: CHAPTER 2


1)What enjoyable activities besides solving crossword puzzles would you recommend for maintaining language memories as people grow older?**


2)Given that Henry's memory problems only applied to rare words, how do you think Henry would perform on nonverbal memory tests of his ability to identify rare sounds and uncommon objects?**


3)How would you feel if you kept forgetting words you once knew and used? Why didn't Henry panic when he kept forgetting words he once knew?**


4)Henry solved crossword puzzles incorrectly by focusing only on the Across words and by substituting made-up words for actual words. Do you think Henry was unaware that his solutions were incorrect, just as he was unaware of his other types of errors?**




5)As mentioned in the end of the chapter, practicing crossword puzzles will help maintain your memory for the particular words tested but won't necessarily help with other memories. Why do you think this is the case?**


6)This chapter discusses how the osa in mimosa is a rare letter/sound combination in English, and so it's much easier to degrade in memory if not used frequently. However, osa is a common syllable in other languages, such as Spanish. Given this example, what would be a benefit of bilingualism for linguistic memory and how would this work? Would there be additional benefits to knowing three or more languages or would that have some negative consequences?


7)Why do you think the published results of the Duke University team were so contrary to those of Dr. MacKay's UCLA lab?**


8)What examples from your own life could you use to help a friend understand what retrograde amnesia is?**


9)How can a normal individual such as yourself slow down how fast your language memories degrade?**


TEST YOUR MEMORY FOR CHAPTER 2


1)Why is your ability to relearn such an important defense against amnesia?**


2)Why couldn't Henry do what normal people seem to do: relearn completely forgotten information about words so as to correct the memory deterioration associated with disuse?


3)When asked what lentil meant in 1997, Henry said, “Combination word: lent and till, area and time of.” What does this definition illustrate about Henry's memory for low-frequency words?


4)How did the peculiarities of English spelling help highlight the degradation of Henry's word memories?


5)Why do amnesics, who by definition have difficulty learning new information encountered after their brain damage, also have difficulty remembering facts learned long before the onset of amnesia?




6)Why were schizophrenia and depression considered possible reasons for Henry's language and memory problems?


MEMORY TEST ANSWERS: CHAPTER 2


1)p. 32


2)p. 32


3)pp. 34–35


4)p. 37


5)pp. 37–38


6)p. 31
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ARE YOU MAINTAINING YOUR WORD MEMORIES?


With the crossword enigma off my desk, I turned my attention to the ordinary folks we compared with Henry in our word-knowledge experiments. What do Henry's collapsing word-memories say about the everyday word-finding problems of normal people?1 An obvious way to prevent embarrassing retrieval failures is to shun the use of uncommon words. But favoring everyday words will not work in the long run. Every unreliable memory you dodge will become more difficult to retrieve the next time you need it. Eventually, the many valuable but underused words, facts, and concepts accumulated over your lifetime will require cumbersome stand-ins. By avoiding the word zebra, you may find yourself destroying a conversation by asking, “What are those horse-like animals with the black-and-white striped bodies?”


Active use and exposure is a better approach. Research shows that repeatedly trying to retrieve a forgotten word will increase the likelihood of success up to a week later, and once retrieved, you can reiterate the word to reduce the probability of subsequent retrieval failure.2 Solving crossword puzzles can also help sustain your word knowledge—if you follow the rules of the game.3 Actively participating in games such as Scrabble rather than passively watching television can likewise help preserve your memory for uncommon spelling patterns. To engage and restore even more memories, join a book club. I meet regularly with a friendly group of book lovers around a table in our local library. We discuss our book of the month for about an hour, a fun way to restore an enormous range of memories. Then comes the hard part: we each lobby for what book we will read next time. To win the votes of my fellow bibliophiles for my type of book, I must recall their names and what they like to read. No easy feat but a good workout for the brain.


If you like to write, joining an author's club can help repair many additional memories. After I decided to create this book, I joined the Claremont Authors’ Club—a carefully chosen group of twelve word-slingers. Every week, each of us has the option of reading aloud up to two thousand words that we've written. The others generate constructive verbal comments and write suggestions for improvement on a copy of the work. Some readers get praise for their vivid metaphors. Others hear reminders of forgotten rules regarding coherence, precision, or punctuation. I often receive a jocular warning: “Lose the academic style. Most readers of your future book will be people, not scientists.”


The ways to shore up underused memories are endless. Join a dance club if you enjoy movement and want to relearn forgotten routines. Connect with a Karaoke club if you love singing and want to refresh your memory for popular song lyrics. Volunteer to tutor students in high school English classes. You'll mend your memories for great literature. Offer to help immigrants learn English. You'll enjoy the psychological rewards of mentoring others. Or help your internal representations survive by forming a dining club. Once a week I lunch with an all-male group of intellectuals jokingly called ROMEOs: Retired Older Men Eating Out. Our open-ended discussions tune up our memories for jokes, philosophical issues, politics, ongoing international events, medical matters, and our long and colorful personal histories.


On a smaller scale, bring a friend when taking in a movie or art exhibit. Discussing your experiences afterward can restore a surprising number of slippery memories. I recently explored a vast multistory artwork with a friend.4 A sign at the entrance to the exhibit read Fascia (fash-ee-ah), a word I once knew but no longer remembered. Inside was a network of paint-streaked sheets and ligatures that the artist invited us to move through, touch, and walk on. We saw a silent film in a tapered, dead-end passageway containing a soft cushion-bed that we lay on. We overheard an emotional psychotherapy session emanating from hidden speakers high overhead. I had no idea what it all meant.


My friend was also perplexed. Why the carefully stitched sleeves, canvas strips, and elongated pant-legs that connected with each other up to the roof and across the floor? What to make of the animated treasure chest containing a dancing pearl that was projected onto a monitor at the end of the narrow curving alcove? Why the teary dialog heard from high overhead as if in a dream?


The key to solving these mysteries lay hidden in my friend's cortex. She remembered what fascia are—sheet-like connective tissues that bind isolated muscles and sections of the human brain and body into groups, organs, and systems. Using the intact hippocampal region of my brain (see Figure 3.1), I was now able to form a coherent internal representation that made sense of everything we saw.


[image: images]


Figure 3.1. The hippocampal region of the brain. (Image by Patrick Phalen.)




We had taken a metaphoric stroll through the inside of the artist's body, ending up inside her womb! The swaying pearl was one of her human eggs! We had also toured her mind and the fragile social tissues that connect people together in friendships, families, and societies. We even eavesdropped on one of her psychotherapy sessions. Discussing that exhibit with my friend I relearned the word fascia and permanently cemented it in my brain. I wanted to congratulate, thank, and hug the artist, but by then, she had gone.


REFLECTION BOX 3.1: YOUR WORD-MEMORIES, AGING, AND THE AMERICAN MEDICAL SYSTEM


How are your word-memories similar to the current American medical system? For both, there are two ways to offset the effects of aging. One way involves slow incremental maintenance over decades. The other way involves reconstruction or building anew.


Heart health in the medical system illustrates this contrast. Primary care physicians and maintenance cardiologists help older patients nourish their heart through diet, exercise and pills. This slow, long-term process often continues for decades, but is highly effective in reducing heart failure and is inexpensive for society and for medical organizations alike. Maintenance cardiologists often get by without even a nurse, averting age-related disasters such as strokes and heart attacks at a fraction of the cost of emergency intervention.5


Invasive cardiologists are the MDs who perform the urgent surgery needed to replace or repair the damaged hearts of older adults, a risky process that is often unsuccessful and invariably expensive. Cardiac surgeons earn at least double the salary of maintenance cardiologists and typically require an operating theater, a squadron of highly paid staff, and equipment costing millions of dollars.6


The situation with your word-memories is similar. Routine maintenance is highly effective in combating effects of aging, but requires no specialized brain equipment, and costs almost no time or effort. Even conscious awareness is unnecessary. All you have to do is use the words you already know. The word frequency effect illustrates the benefits of use in its simplest form. Words that you use frequently rather than rarely over the course of your life are less susceptible to the ravages of normal aging, dementia, and brain damage (including Henry's hippocampal lesion).
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