
  
    Finishing Well

  


  
    
      	
        “Do not go gentle into that good night.”


        —Dylan Thomas

      

      	
        Use It or Lose It

      
    

  


  Although not all of us will be blessed with the opportunity to experience the perspective of old age, certainly all of us have an interest in knowing what research in cognitive science has discovered about the effect of aging on mental structure and ability. This chapter focuses on findings that can help us to age with maximum effectiveness and to better understand those who are preceding us into the Golden Years.


  First, one note. Much of what we know about adult development is coming out of the Baltimore Longitudinal Study of Aging, in which 2,400 volunteers of all ages travel annually (at their own expense) to Johns Hopkins Bayview Medical Center for three days of examination. Begun in 1958, it is the longest-running study of its kind. In the first 20 years, only white men were studied, with women and African Americans added to the study in 1978. African Americans are still underrepresented at 13 percent (compared with the target of 20 percent). The study continues to recruit volunteers in specific age, race, and sex categories. If you are interested in joining, call 800-225-2572. Among their findings: personality doesn’t change essentially from age 30 on, vocabulary continues to grow into later life, problem-solving and reasoning skills continue into old age, and people age at different rates.


  Parallel to the Baltimore study (which emphasizes personality), the Seattle Longitudinal Study emphasizes mental ability over the life span. The director is Warner Schaie (a professor at Pennsylvania State University). Here are some of their major findings (Schaie, 1996, pp. 12–15):


  1. “There is no uniform pattern of age-related changes across all intellectual abilities.” Different abilities decline at different times for different sexes for different reasons.


  2. The primary factors that prevent decline in mental ability are


  (a) absence of cardiovascular and other chronic diseases;


  (b) a favorable environment mediated by high socioeconomic status;


  (c) involvement in a complex and intellectually stimulating environment;


  (d) flexible personality style at midlife;


  (e) maintenance of high levels of perceptual processing speed.


  3. “Observed decline in many community-dwelling older people might well be a function of disuse and is clearly reversible for many. Indeed, cognitive training resulted in approximately two-thirds of the experimental subjects showing significant improvement, and about 40 percent of those who had declined significantly over 14 years were returned to their predecline level.”


  Another adult development study just beginning to bear fruit is the Nun Study, which was initiated by graduate student David Snowdon in 1986. His study, housed at the Sanders-Brown Center on Aging at the University of Kentucky, involved nuns from School Sisters convents in Mankato, Minnesota, and six other cities, beginning with 3,926 Notre Dame sisters born between 1886 and 1916, most of whom had joined the order in their 20s. Results from this study are of particular interest because of the nuns’ similar lifestyles. Autopsies are beginning to reveal new knowledge, particularly about Alzheimer’s disease.


  One promising line of research was reported by Marsel Mesulam, then of Harvard Medical School, now a psychiatry professor at Northwestern University. While at Harvard, Mesulam and other researchers identified a chemical, acetylcholinesterase, that is present at higher levels in people over 90 who have better mental abilities. The Harvard researchers have isolated a kind of cell in the brain that makes this chemical; it is hoped that, in time, drugs will be able to regulate acetylcholinesterase. In addition, researchers at Scripps Research Institute, La Jolla, California, have identified (in Science, March 2000) 61 genes that appear to control the speed of aging. These genes appear to slow down over time, leading to fragile bones, stiff joints, gum disease, and other maladies. Researchers are looking for drugs that target these genes and prevent their slowdown. In effect, they are working on “perpetual youth” drugs.


  On another front, Barbara Sherwin, researcher at McGill University in Montreal, has reported (in New Scientist, July 31, 1999) that estrogen levels have a direct effect on women’s memory. Sherwin studied 100 women who experienced sharp drops in estrogen level after their ovaries and uterus had been surgically removed. Half received HRT (hormone replacement therapy) and half received a placebo. The results: women with restored estrogen levels performed on memory tests as well as their presurgery performance, while the placebo women performed significantly lower than presurgical levels.


  
    
      	
        TOPIC 6.1

      

      	

      	
        General Effects of Aging

      
    

  


  We are born with roughly 23 billion neurons. By making new synapses (establishing connections between neurons), the brain increases its mass threefold until the early 20s. Conventional wisdom has held that we lose some 100,000 neurons daily. This is not the case; individual rates of brain cell loss vary widely. Proportionately more are lost in the frontal and temporal cortex, especially the motor cortex, which contains the long axons from the spine necessary for balance (see appendix A). Alcohol consumption increases the daily destruction proportional to the quantity consumed (around 60,000 neurons per day for a heavy drinker or alcoholic). Sickness, medication, and untold other assailants can also increase the rate of neuronal loss. The average person loses about 10 percent of his brain weight in a lifetime. This loss in brain weight used to be interpreted as the result of deceased neurons, but today it is interpreted as the result of shrunken neurons. Men lose more mass than women, and men lose more in the left hemisphere, which controls language, than in the right, which controls visual-spatial skills. Females experience about a two-ounce drop in brain mass around menopause, whereas males experience their accelerated loss beginning somewhere around age 60.


  Experts caution that we should take extra care of our brains, for, unlike other organs and body systems, neurons have not been thought to divide and duplicate or replace themselves. However, in October 1998, Fred Gage, a professor at the Salk Institute for Biological Studies in La Jolla, California, along with Swedish researchers, reported the first observed regenerated brain cells in humans. Marian Diamond, a professor of integrative biology with the University of California, Berkeley, has found a higher proportion of glial cells (structural cells, also called “helper” cells, which provide nutrition for other neurons), in enriched-environment rats, and also in the preserved brain of our most famous physicist. Albert Einstein’s brain, protected and maintained by Princeton University scientists in 1955 when he died at age 75, shows a clearly higher ratio of glial cells to normal neurons when compared with the brains of 11 men of average intelligence. In the meantime, why not play it safe and encourage everyone to keep body and mind active? Certainly this is a modest proposal.


  As a general rule, aging itself does not have a large impact on deterioration of brain function. Mary N. Haan, director of the University of California, Davis, Center for Aging and Health, reported (in Journal of the American Medical Association, July 7, 1999) that a 10-year longitudinal study of more than 5,000 community-dwelling senior citizens revealed no significant cognitive decline for 70 percent of the group. Seniors with the ApoE4 gene (associated with Alzheimer’s) and either atherosclerosis or diabetes were eight times more likely than others to show significant cognitive decline. In a large-scale French study of elder citizens (reported in Neurology, December 1999), persons of retirement age were found to be twice as likely to suffer a decrease in mental ability if they had untreated high blood pressure. In fact, the study suggested that antihypertensive medications have a beneficial effect on mental ability during the aging process. Although debate continues to rage on this issue, following are thirteen of what are accepted to be the most significant assailants on neurons:


  •Medication


  •Chronic disease (especially heart disease)


  •Extended grief over personal loss


  •Alcohol


  •Absence of a stimulating partner


  •Unfavorable living environment


  •Inflexible personality style


  •Sedentary lifestyle


  •High blood pressure, especially in middle age


  •Lack of stimulation


  •Low educational level and lack of curiosity or desire to learn


  •Malnutrition


  •Depression


  The lesson of all this is: Use it or lose it! As neurologist David Krech says, “They who live by their wit die with their wit.” Dean Keith Simonton, who teaches psychology at the University of California, Davis, has studied the creative careers of composers, writers, and artists. He found that their creativity does not diminish with age, but the kind of creative energy sometimes changes. Igor Stravinsky, for example, switched in later life from a more traditional tonality to the “12-tone row,” or writing music “in series.” Thomas Edison, Johann Wolfgang von Goethe, Victor Hugo, Claude Monet, and Titian did some of their best work in their 70s and 80s. George Bernard Shaw, Pablo Picasso, Arthur Rubinstein, Albert Schweitzer, and Pablo Casals were still productive in their 90s. Also:


  •David Ray of Franklin, Tennessee, learned to read at 99.


  •Armand Hammer actively headed Occidental Petroleum at 91.


  •At 92, Paul Spangler completed his 14th marathon.


  •At 91, Hulda Crooks climbed Mount Whitney (the highest mountain in the continental United States).


  •George Burns performed in Proctor’s Theater, Schenectady, New York, first at age 31 and again 63 years later at age 94.


  •Kathrine Everett was still practicing law in North Carolina at age 96.


  •The classical pianist Mieczyslaw Horszowski recorded a new album at the age of 99.


  •Martha Graham still choreographed in her 90s.


  •Photographer Imogen Cunningham worked in her 90s.


  •Grandma Moses retired from crocheting around age 70 (because of arthritis) and started a new career in painting.


  •Pulitzer Prize–winning novelist Herman Wouk completed The Lawgiver (2012) at 97 and is at work on the next novel in his corpus, which includes The Caine Mutiny (1951), Marjorie Morningstar (1955), and War and Remembrance (1978).


  At age 76, my mother-in-law moved to North Carolina from Alabama. A longtime church organist, she found a new service niche. She was in high demand for after-dinner music and music therapy classes at her retirement home, and she played frequently in the musical interlude just before her church’s Sunday-morning service. Seven years later and 83, she moved to a nursing home, where she still tried on her better days to entertain her friends and fellow residents on an electronic keyboard and was known to experiment with some unfamiliar rhythms and timbres provided by Sony. She was well respected for her talent.


  The more we use our brains as we age, the higher our performance level stays and the higher is our ratio of synapses to neurons—that is, our brains stay denser the more we use them. Nerve growth factor (NGF) is one of many trophic, or nutritional, agents that stimulate and support growth of the myelin sheath—the coating of the neural fiber—and of new synapses. NGF is released as a result of neural transmission itself. Exercise also produces extra NGF (see topic 10.2). In other words, by using our nervous system, we grow it.


  Applications


  [image: ]Make it a personal goal to continually learn something new. Once you’ve mastered it to the point where it is routine, it’s time to learn something new. Linus Pauling, winner of two Nobel prizes (chemistry in 1954, peace in 1962) was asked, “What does one do after one wins the Nobel prize?” Pauling quipped, “One changes fields!” Never stop learning. Never stop setting goals.


  [image: ]Disuse breeds disuse. Use what you know and have. Fight idleness and boredom with all your energy. If you can’t think of anything to do, remember that there are plenty of organizations looking for volunteers. You can be helpful either from the confines of your own home (by telephoning, addressing, sewing, mending), in an an office park, or at the hospital.


  [image: ]Establish and maintain a balanced diet. (See chapter 14.)


  [image: ]Exercise caution when changing physical positions after age 50. Be especially careful when using ladders or stools to gain height; most people’s sense of balance just isn’t what it used to be. Leave the shower, tub, and car with a little more caution. And be sure to exercise regularly.


  [image: ]Assume that you will retain your full mental powers forever. Just because we slow down doesn’t mean we have to stop! We will always have a contribution to make!


  [image: ]Dr. Thomas Perls has a Web-based longevity assessment that relates specific behaviors, practices, etc., to your life expectancy. More at www.livingto100.com/.


  
    
      	
        TOPIC 6.2

      

      	

      	
        Old Age and Mental Ability

      
    

  


  There are two clear trends associated with the aging of the brain:


  1. Between ages 20 and 60, reaction time doubles—we slow down.


  2. The ratio of synapses to neurons increases for people who continue using their brains and decreases for those who stop (see figure 6.1). Learning means new synapses, and new synapses mean higher density, which counterbalances the normal brain weight loss. Accordingly, performance continues to improve with age among those who use their brains, while it declines among those whose brains retire when they retire from their jobs.


  [image: ]


  Figure 6.1. The Effect of Inactivity and Disuse on the Brain


  Quartz and Sejnowski (2002) report that “nuns [in the Nun Study] who are more educated and perform stimulating work, such as teaching, tend to age more successfully than those who have less education and perform mundane tasks. They also live an average of four years longer” (p. 241). Further (p. 243):


  The dendrites of those who lived in a complex environment—had a college degree, a stimulating job, and were mentally active throughout their life—were a full 40 percent more complex than those of high school dropouts. They were also more complex than those of university graduates who had not been mentally active after college. ... It turns out that it is never too late to engage the brain in a stimulating environment. Sherry Willis and Warner Schaie demonstrated in the Seattle Longitudinal Study that reengagement in later life can boost mental performance even in people whose mental performance has already significantly declined. They studied a group of two hundred people over the age of sixty-five, half of whom had significantly declined in mental performance over the previous fourteen years. Through training, most improved significantly. Among those who had declined, a full 40 percent were able to regain their performance levels of fourteen years earlier. Seven years later, they were still significantly ahead of those with similar levels seven years earlier.


  A pattern of avoiding new situations and new learning as we age takes its toll. Schaie has found that middle-aged folks who are set in their ways exhibit far greater decreases in mental performance in their gray years than aging seniors who continue to experiment, to learn, to explore, to take on new challenges. Schaie encourages seniors to seek therapeutic assistance if needed to achieve greater mental flexibility.


  Renee Solomon and Monte Peterson, two experts in social interventions for older adults, suggest that “flexibility and adaptability are critical personality dimensions of successful aging. ... Older persons who lack optimism, humor, and relatedness find it difficult to be flexible and adaptable and may well be a risk for emotional collapse.”


  In a Harvard Medical School study of over 1,000 physicians, Dean Whitla and Sandra Weintraub found that the 10 physicians over age 65 with the highest scores on a standard cognitive skills test were still actively working as physicians, whereas the 10 physicians with the lowest performance scores were no longer working. The working and nonworking physicians showed similar patterns of medication and


  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
    
      	
        
      

      	

      	
        
      
    

  


  

  

  

  

  

  

  

  

  

  

  
    
      	
        
      

      	

      	
        
      
    

  


  

  

  

  

  

  

  
    
      	
        
      

      	

      	
        
      
    

  


  

  

  

  

  

  

  

  

  
    
      	
        
      

      	

      	
        
      
    

  


  

  

  

  
    
      	
        
      

      	

      	
        
      
    

  


  

  

  

  

  

  

  
    
      	
        
      

      	

      	
        
      
    

  


  

  

  

  

  

  

  

  

  [image: ]


  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
    
      	
        
      

      	

      	
        
      
    

  


  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
    
      	
        
      

      	

      	
        
      
    

  


  

  

  

  
    
      	
        
      

      	

      	
        
      
    

  


  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
    

    
  


  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
OEBPS/Images/ch006-fig002.png
2 o
—y A ve ol
y é/ e | S
74

N
I
)

— S

{ \z
gt g [\ U
neswov [ oy “\

oF A !

//1‘}\‘( W Ksou =
At 0 oW %@“’_ ‘:‘% —"‘ . /

N
waror (o= PR o=

NEURNL MAP —+—1  MEMORY ROUTE £ =5>





OEBPS/Images/nl5.png
¢

i





OEBPS/Images/nl6.png





OEBPS/Images/nl4.png
-

&





OEBPS/Images/ch006-fig001.png
Used it

Nog, Brain

<ol ng “Lweighy
o .
Didn't \
5\“\41099Q o Neurgy






OEBPS/Images/nl3.png





OEBPS/Images/Cover_Aging.jpg
’ The

OWNER’S
MANUAL

for the

BRAIN

AGING






OEBPS/Images/nl1.png





OEBPS/Images/nl2.png
&)
2





