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15: Physical and Cognitive Development in Middle Adulthood
· Changes or declines in many physical functions occur very gradually through the 40s and 50s. 
· For a few physical functions=change or decline is already substantial in the middle adult years.
· White matter volume crests.
· Grey matter volume continues the decline that it began in childhood and does not level off until about age 60. 
· The volume of cerebrospinal fluid (CSF) also increases steadily across the lifespan.
· New synapses are continuing to form in middle age.
· More synapses are lost than are formed; this net loss is associated with the cognitive declines seen in older adults.
· Decline in grey matter density that occurs after age 40 is associated with subtle degenerative processes—this is the time when white matter growth peaks and total brain weight begins to decline.
· Brain maturation: areas of the brain that develop last are the ones that begin to decline first.
· Mental health affects the adult brain
1. The brains of adults who experience long-term negative stress differ as well.
2. Several serious mental illnesses, such as depression and schizophrenia, are associated with structural variations in the brain.
· Cognitive processing in middle-aged adults is less selective than it is in younger adults (middle-aged brain has a more difficult time finding just the right neurological tool to carry out a particular function, and so it compensates by activating more tools than are necessary).
· The brains of middle-aged and younger adults also respond differently to sensory stimuli (The brains of middle-aged and younger adults also respond differently to sensory stimuli).
· Part of the difference in brain function between young and middle-aged adults is due to natural aging processes. The remainder is attributable to the effects of health (note primary and secondary aging) 
· Health-related changes in the circulatory system cause damage in the parts of the brain that are critical to processing speed, planning, and memory in middle age
· climacteric refers to the years of middle or late adulthood in both men and women during which reproductive capacity declines or is lost.
MEN
· In men, the climacteric is extremely gradual, with a slow loss of reproductive capacity
· The causal factor is most likely a very slow drop in testosterone levels, beginning in early adulthood and continuing well into old age.
· It also appears to affect sexual function.
· Lifestyle changes can sometimes restore sexual function (healthy diet and physical activity).
· Among healthy middle-aged men, performance anxiety is a frequent cause of erectile dysfunction.
WOMEN
· Declines in key sex hormones are also clearly implicated in the set of changes in women called menopause, which means literally the cessation of the menses
· The transition phase of menopause, called perimenopause
· Perimenopause= expected to begin after age 40 and may last five to eight years (sometimes symptoms may appear earlier than age 40 or extend beyond age 55). 
· Menopause usually occurs when a woman is between her late 40s and early 50s
· Menopause consists of three phases:
1. Premenopausal: estrogen levels begin to fluctuate and decline, typically in the late 30s or early 40s, producing irregular menstrual periods in many women. 
· No ovum is produced
· Estrogen levels high enough = can produce periodic bleeding
· Lack of ovulation=dramatic drop in progesterone.
· estrogen exposure increases cancer risk
2. Perimenopausal: a period that can last up to six years before complete cessation of menstruation
· Estrogen levels decrease.
· More extreme variations in the timing of their menstrual cycles 
· 75% of perimenopausal women experience hot flashes, sudden sensations of feeling hot. 
· Hot flashes= frequently interrupt sleep (may be misdiagnosed with generalized anxiety disorder).
· Can potentially lead to sleep deprivation= lack of sleep can lead to mental confusion, difficulty with everyday memory tasks, and emotional instability
3. Postmenopausal: Once a woman has ceased to menstruate for a year, she is in the postmenopausal phase.
· Estrogen and progesterone drop to consistently low levels (the adrenal glands continue to provide postmenopausal women with some progesterone).
· 
The Pros and Cons of Menopausal Hormone Therapy 
· Most of the physical symptoms and effects of menopause—including hot flashes, thinning of the vaginal wall, and loss of vaginal lubrication—can be dramatically reduced by taking estrogen and progesterone.
· menopausal hormone therapy (MHT)
· Benefits of consuming a combination of estrogen and progesterone, at quite low dosages, had the same benefits as estrogen alone = eliminated the increased risk of endometrial cancer. 
· [STUDIES SHOW] the use of replacement estrogen significantly retards the bone loss of osteoporosis
· Why shouldn’t every postmenopausal woman be on a program of MHT?  
1. First, many women consider the process of aging, including the changes of menopause, to be natural physical processes.
2. Second, some studies have found that it is associated with somewhat higher rates of breast cancer and very slightly higher rates of ovarian cancer.
3. Findings included increased risk of heart attack, stroke, blood clots, dementia, and breast cancer.
· Who does it work for? Women in their 50s who have moderate to severe menopausal symptoms, MHT is a safe and effective option for use up to five years.
· In addition, a woman should also consider: her overall risk of heart disease and cancer which includes her family history of these diseases.
· * heart disease is the larger overall risk in the years of middle and late adulthood.
· MHT should be used primarily for the treatment of menopausal symptoms.
· Reduction in estrogen during the perimenopausal and postmenopausal phases = effects on genital and other tissue. The breasts become less firm, the genitals and the uterus shrink somewhat, and the vagina becomes both shorter and smaller in diameter.
· Longitudinal studies show that depressive symptoms increase during menopause
· A woman’s overall negativity and number of life stressors before entering menopause contribute to her emotional state
SEXUAL ACTIVITY
· The great majority of middle-aged adults remain sexually active, although the frequency of sex declines somewhat during these years.
· Chronic conditions that develop toward the latter part of middle age account for much of the decline in the frequency of sexual activity among people in their 50s. 
1. In particular, biological factors related to chronic medical conditions, such as diabetes, obesity, arthritis, cardiovascular disease, and neurological diseases (e.g., Parkinson’s disease and multiple sclerosis), have an impact.
2. Psychosocial factors, such as mental disorders (e.g., depression, anxiety, and substance use disorders).
3. Concerns over one’s sexual performance or activity
4. Relationship concerns (e.g., a lack of emotional intimacy during sex) 
· A steady decline in sexual satisfaction with relationship duration in heterosexual couples.
· Relationship satisfaction and intimacy have a mediating effect on sexual satisfaction.
· What contributes/ consequence of sexual dysfunction?
1. Depression
2. Some of the drugs used to treat diseases and disorders (e.g., antidepressant, heart disease, and painkiller medication
3. the daily stresses and demands of other roles can be simply so pressing or distracting that middle-aged adults find it hard to find time, and the proper ambiance.

The skeletal system
· a loss of calcium from the bones, resulting in reduced bone mass and more brittle and porous bones (osteoporosis) 
· Bone loss begins at about age 30 for both men and women
· In women the process is accelerated by menopause (rate of bone loss drops to premenopausal levels among women who take replacement hormones).
· In women, bone loss is linked quite directly to estrogen and progesterone levels.
· Major consequence of this loss of bone density = significantly increased risk of fractures, beginning as early as age 50 for women, and much later for men.
· Such fracture(s) can result to disability, and reduced activity.
RISK FACTORS FOR OSTEOPOROSIS
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· Women can help prevent osteoporosis by using one or all the following strategies:
1. Taking calcium during early adulthood
2. Regular exercise.
3. Bone mineral density (BMD) tests can identify osteoporosis long before it causes serious damage to bones.

VISION AND HEARING

· Loss of visual acuity. Two changes in the eyes, collectively called presbyopia, are involved (first- lens of the eye thickens)
· The ability to focus clearly on near objects deteriorates rapidly in the 40s and early 50s.
· Often hold books and other items farther and farther away, because only in that way can they get a clear image.
· The equivalent process in hearing is called presbycusis. The auditory nerves and the structures of the inner ear gradually degenerate as a result of basic wear and tear, resulting primarily in losses in the ability to hear sounds of high and very low frequencies.
· Hearing loss is quite slow until about age 50. 
· After age 50 or 55, however, the rate of hearing loss accelerates.
· Conditions that contribute to hear loss:
1. excessive earwax
2. chronic fluid in the ear
3. abnormal growth of the bones of the inner ear 
4. lifelong exposure to excessive noise (most commonly).

HEALTH TRENDS AT MID-LIFE
· Poor health habits and risky behaviors of earlier years begin to catch up with us.
· Most 40-year-old Canadians’ health-related quality of life (HRQL)—a measure of physical, mental, and social health—remains relatively high and stable through to roughly age 70 (begins to decline)
· # of truly healthy adults declines in mid-life
· middle-aged adults have more chronic diseases and disabilities, such as diabetes and arthritis, than those who are younger
· Disease-related death rates increase significantly later in middle adulthood.
· Two leading causes of death = cancer and heart disease
· There is a link between longevity and level of physical activity= The more exercise a man reported, the lower his mortality risk.

CANCER
· The leading cause of death of Canadians in middle and old age is cancer.
· 1) Lung cancer remains the number one type of cancer death in Canada and accounts for ~27% of cancer deaths in both men and women.
· For women, the bad news is that the number of new cases of lung cancer has jumped ~50% since the 1980s, although the good news is that the incidence rate has recently begun to level off.
· 2) The next leading type of cancer deaths for Canadians is colorectal cancer in men (12.4%) and breast cancer in women (13.6%).  
· 3) The third major type of cancer death in Canadian men is prostate cancer (10.1%) and colorectal cancer in women (11.5%).
· Improving health habits in middle age can reduce the risks of both cancer and heart disease.
Risk Factors for Cancer and Heart Disease
RISK FACTORS: 
1. SMOKING
2. BLOOD PRESSURE
3. WEIGHT
4. CHOLESTEROL
5. INACTIVITY
6. DIET
7. ALCOHOL
8. HEREDITY
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· diet; dietary fat as a potential risk factor. Some evidence suggests that reducing consumption of red meat may decrease the risk of colorectal cancer
· Epstein-Barr virus is also associated with cancers of the nose and throat, as well as one type of non-Hodgkin’s lymphoma.
·  Other viruses, hepatitis B and C, are linked to liver cancer. 
· Screening people who do not yet have symptoms of these viral infections may help to identify cancers at very early stages of development (most curable)
· Correlations between bacterial infections and cancer have also been identified. Helicobacter pylori has been implicated in many studies of stomach cancer and one type of non-Hodgkin’s lymphoma ulcers.
· Safe sex practices can limit an individual’s risk of contracting sexually transmitted diseases and the cancers in which they have been implicated.
CARDIOVASCULAR DISEASE (CVD)
· The term cardiovascular disease (CVD) covers a group of disease processes in the heart and circulatory system, but the key problem is in the arteries.
· plaque (a waxy combination of fats, cholesterol, calcium, fibrin, and other substances) 
· Atherosclerosis (process) =Plaque forms in the inner lining of the arteries.
· Risk of atherosclerosis increases with age
· It is a disease that is strongly associated with lifestyle factors such as smoking, diet, and exercise rather than a natural consequence of aging.
· It is preventable.
· The rate of CVD has been dropping steadily in Canada over the past half century.
· CVD remains a leading cause of death among middle-aged adults in Canada, 20% of deaths= ages 45 to 54 and 24%=ages 55 to 64 
GENERAL RISK FACTORS
· Many Canadians have the risk factors (listed above)
· 1/3 of Canadians > age 20 have three or more risk factors for CVD, and the risks increase as we age
· Most of the major CVD risk factors (including high blood pressure, diabetes mellitus, and obesity) have increased dramatically over the last decade.
· Mortality rates have declined, however there is a rise in the risk factors, particularly among younger Canadians.
· The presence of the risk factors in young and middle-aged adults = earlier onset of CVD and increases the potential that they will lose quality life-years. 
· This trend has the potential of reducing life expectancy in the 21st century.
· Risks are cumulative; the more high-risk behaviors or characteristics you have, the higher your risk of heart disease.
PERSONALITY AND HEALTH
· Personality may also contribute to heart disease.
· Characteristics, including competitive striving for achievement, a sense of time urgency, and hostility or aggressiveness.
· type A personalities (Friedman & Rosenman) = 
1. comparing themselves with others
2. always wanting to win
3. scheduled their lives tightly
4. timed themselves in routine activities
5. often tried to do such tasks faster each time
6. frequent conflicts with their co-workers and family.  
· Type B personality:
1.  less hurried
2. more laid back
3. less competitive
4. less hostile.
· type A behaviour= linked to higher levels of cholesterol, increased risk of CVD.
· The most consistent link = between CVD and hostility.
· The finding that negative emotions are correlated with CVD has led some researchers to propose a new classification, type D personality (D for distress)
· type D personality: exhibit a chronic pattern of emotional distress combined with a tendency to suppress negative emotions. Were found to have four times the risk of death as other patients in the program
· There seems to be some connection between CVD + personality; some research suggests that measures of neuroticism or depression may be even better risk predictors than hostility
GENDER AND HEALTH
· Women’s life expectancy is greater than men.
· Women live longer, but they have more diseases and disabilities.
· Women are more likely to describe their health as poor, to have more chronic conditions such as arthritis, and to be more limited in their daily activities.
·  By old age, women are substantially more likely than men to be chronically ill
· Can be largely attributed to health problems associated with child-bearing
· In Canada, 101 of every 100 000 men between ages 45 and 54 die of heart disease annually, compared with only 35 of every 100 000 women
· This difference in rates of heart disease diminishes once women are past menopause (does not disappear totally, even in late old age).
· Men have higher rates of CVD; they are also more likely to die from the disease once they have it.
· Heart muscles of women who have CVD seem to be better able to adapt to stresses such as physical exertion 
· Post heart attack, women recover to a higher level of physical functioning than men do
· Women are more likely than men to suffer from nonfatal chronic ailments, such as arthritis.
MENTAL HEALTH
· More common in early adulthood than in middle-aged.
· both Canadian men and women report improved mental health with increasing age. 
· Self-esteem reportedly peaks around age 60.
· 2/3 of adults diagnosed with serious mental disorders in early adulthood continue to have difficulties in middle age.
· Most addictive disorders begin in adolescence or early adulthood, they frequently go undiagnosed until the middle adulthood years.
ALCOHOL USE DISORDERS
· Canadian men are more likely than women to engage in binge drinking. 
· Alcoholism, defined as physical and psychological dependence on alcohol, can develop at any age.
· during the middle adulthood years, as the toxic effects of heavy drinking combine with the physical and psychological changes resulting from primary and secondary aging, alcoholism begins to take a heavy toll on the body
· Long-term heavy drinking damages every organ in the body.
· Aging + alcohol abuse = alcoholics face an increased risk of health problems and death
· The rate of death prior to age 60 was significantly higher among alcoholics than among nonalcoholics
· the effects of alcohol on the brain may be reversible if an alcoholic quits drinking
· Giving up alcohol is essential to stopping the progression of alcohol-induced liver damage.
A Model of Physical and Cognitive Aging
· Unexercised abilities generally have a lower peak level of performance; exercised abilities generally have a higher peak (Nancy Denney)
· When adults persist with challenging and engaging cognitive training, such as taking up new hobbies and crafts or acquiring and using new strategies to solve problems, they maintain or improve cognition.
· Many laboratory tests of memory, for example, memorizing lists of names, tap unexercised abilities.
· Everyday memory tasks, such as recalling details from a newspaper column, tap much more exercised abilities.
· Similarly, to the distinction between crystalized and fluid intelligence; most crystallized abilities are at least moderately exercised, whereas many fluid abilities are relatively unexercised.
· fluid intelligence: the aspect of intelligence that reflects fundamental biological processes and does not depend on specific experiences
· crystallized intelligence: knowledge and judgment acquired through education and experience
· Any skill that is not fully exercised can be improved if the individual begins to exercise that ability.
· young adults are more likely to be able to get away with laziness or poor study habits and still perform well; as adults age, this becomes less and less true, because they are fighting against the basic decay curve of aging.
· The physical declines of middle age give rise to a strategy they call selective optimization with compensation, the process of balancing the gains and losses associated with aging (Paul & Margaret Baltes)
· Since a body’s resources, such as physical agility and working memory capacity, decrease as the body ages, aging adults 
1. select one task to which they devote most or all of their resources.
2. optimize the skills that they believe can be improved by exercising them as much as possible. 
3. use compensatory strategies to offset the effects of aging.
· Selection: reduces distractions to more efficiently carry out a cognitive task.
· Optimization: work to improve their physical fitness or expand their knowledge.
· Compensation: including the use of reading glasses to correct for presbyopia and the development of organizational strategies, such as being diligent about recording important events on a calendar, to offset declines in memory.
Health and Cognitive Functioning
· primary and secondary aging happen at the same time.
· primary aging (senescence) : age-related physical changes that have a biological basis and are universally shared and inevitable
· secondary aging : age-related changes that are due to social and environmental influences, poor health habits, or disease
· Canadian researchers have found similar linkages between hypertension in mid-life and the risk of cognitive decline in aging.
· physical exercise= also related to cognitive abilities in the middle adult years.
· researchers found that changes in physical activity corresponded to changes in cognition, especially reasoning ability.
· [Suggested by studies] Increased physical activity: 
1. improved cognition
2. may be instrumental in moderating some functions associated with age-related cognitive decline, such as executive control processes and working memory.
· specific physical exercise interventions (e.g., cardiovascular, resistance, and coordination exercises) = may improve various cognitive processes and may be critical to an individual’s overall cognitive performance.
Changes in Memory and Cognition
· lack of mental exercise tends to be correlated with declines in memory and cognitive skills
· these declines can be reversed and then sustained for many of those who undergo cognitive training and exercises
Memory
· Subjective experience of forgetfulness clearly increases with age.
· it may be that the memory demands of middle-aged adults’ everyday lives are > those of young adults.
· working memory is limited, and the more you try to remember at one time, the more you will forget.
· performance on memory tasks such as remembering lists of words and passages of text declines with age
· recognition of words and texts appears to remain stable throughout adulthood
· What changes, apparently, is the ability to make efficient use of available capacity.
Semantic and Episodic Memories
· two important types of memory.  
1. Episodic memories: the ability to re-experience personal events or episodes.
2. Semantic memories: our general knowledge of the world, facts, and the meaning of words. For example, a person’s memories of a vacation in Newfoundland and Labrador are episodic, and her knowledge that Newfoundland became the last Canadian province in 1949 is semantic.
· Middle-aged adults are very proficient at overcoming episodic memory limitations by using reminders, or cues, to help themselves remember information. 
· Middle-aged adults continue to have a high sense of self-efficacy with respect to memory.
· They believe their efforts will make a difference, so they actively work to improve their memories. 
· This effect is strengthened when the person perceives himself as belonging to a positive aging stereotype category, such as those who are self-accepting, fun-loving, sociable, and independent
Use it or lose it?
· Adults who engage in intellectually challenging activities show fewer losses in cognitive skills than those who do not
· middle-aged adults outperform those who are younger on tasks that involve comprehending and remembering reading material.
· middle-aged adults pay more attention to overarching themes than to details. 
· This difference might be reflected in a decline in memory for surface detail, accompanied by an increase in memory for themes and meanings.
Creativity
· creativity, the ability to produce original, appropriate, and valuable ideas and/or solutions to problems.
· In every scientific discipline represented, the thinkers produced their best work at about age 40, on average. 
· But most of them were publishing significant, even outstanding, research through their 40s and into their 50s.
· Among musicians or other artists, peak creativity may occur later or be maintained far longer.
· one useful approach describes creativity as a type of thought process called divergent thinking 
·  A person who uses divergent thinking can provide multiple solutions to problems that have no clear answer.
· Creative solutions sometimes pop into the mind of a creative person fully formed, but most of the time they arise from bits and pieces of several solutions that he has been mulling over for a while.
· Psychologist Daniel Goleman describes this mulling over process as involving four stages when it is used to solve problems
1. preparation, relevant information is gathered.  
2. incubation involves digesting the information without trying to work on the problem.  
3. illumination occurs when this digestive process produces an “aha!” moment in which the solution to the problem becomes clear.  
4. translation, the solution is applied to the problem and adjustments are made as needed.  
What is the secret to maintaining one’s creativity and productivity through middle age and into the later years?
In a fascinating set of interviews, several highly successful and creative people described how they viewed creativity:
· All viewed themselves as more creative than they had been when they were younger.
· Suggested that creative process is a highly individualized intellectual activity
· Some expressed the need for external motivation, such as a deadline.
· Others were motivated by self-imposed standards than by external influences.
· Acceptance of their own creative idiosyncrasies
· Each creative person, in one way or another, recognized the value of accumulated knowledge and experience; these people saw their creative work not only as the product of their own abilities, but also as the result of a complex network of influential individuals, life experiences, and their own capacity to reflect on their lives.
· Contextual factors, such as an environment that encourages and supports creativity and innovation, are beneficial as well 
From these extraordinary individuals, we can learn two important things about maintaining creativity and productivity in the middle and late adult years: 
1. First, being consciously aware of one’s own creative process—and accepting its boundaries—seems to be critical. 
2. Second, some degree of humility, a sense of indebtedness to those who have contributed to and supported one’s creative development, appears to be associated with continuing productivity in the middle and late adult years
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