GRT2111 Final Exam Review

Sensation and Perception 
· Definitions: 
· Arcus senilis: gray ring that forms around the edge of the cornea. Caused by fat lipid deposits deep in the edge of the cornea. It doesn’t affect vision or require treatment
· Floater: shadows caused by loose cells which float in the virtuous humor 

· Critical flicker fusion: the rate at which consecutive visual stimuli can be perceived as separate 

· Useful field of view (UFOV): the visual are in which information can be acquired within one eye fixation. This is useful in predicting crash risk for drivers, and begins to reduce at age 20 or younger 
· Saccades: fast movement of an eye from one position to another 
· Older readers make longer saccades and skip target words more frequently 
· Fixations: maintaining the visual gaze on a single location, as one ages they have longer fixations and make more fixations 
· Regressions: looking back to material already read
· Because of longer fixations and saccades results in more regression to the target words 
· At what age does a decline in acuity begin? Need for stronger stimuli.
· Gradual reduction in acuity behins in 40s and 50s but does not appreciably limit behavior until 70s or 80s

· Stronger stimuli are needed to activate sensory receptors 
· Be able to name and explain 3 reasons why measuring sensory acuity in older adults cannot predict behavior? 

· Variability cross individuals

· Variability across sensory modalities in a given individual 

· Some sensory systems are more important to others 
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You should know the anatomy presented on slides 5-7

· The structure of the eye

· Sclera: white of the eye

· Cornea: surface of the eyeball (avascular) 
· Anterior chamber: space between cornea and lens, it is filled with aqueous humor

· Iris: changes pupil size

· Lens: changes shape to focus light rays on retina 

· Virtuous humor: maintains shape of eyeball
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Retina: contains rods and cones which are nerve pathways

· Cones: for day and color vision; eye has about 6 million 
· Rods: for night vision; eye contains 125 million 

· The optic nerve leaves the eye via the optic disk 
· Be able to name 3 age-related changes in the visual system and recognize the rest

· Cornea becomes thicker and less curved

· Arcus senilis: gray ring that forms around the edge of the cornea. Caused by fat lipid deposits deep in the edge of the cornea. It doesn’t affect vision or require treatment 

· Anterior chambers gets smaller
· Aqueous humor may drain, causing increased intraocular pressure and possibly glaucoma 

· Iris color fades and pupil diameter decreases

· The lens

· Continues to grow

· Becomes less elastic, denser, and yellower

· This causes changes in color vision

· Likelihood of prebyopia (farsightedness) increases 

· Virtuous humor:  becomes more liquid. Loose cells may cause shadows (floaters)

· Retina
· Vessels and capillaries narrow

· Loss and change in chemical sensitivity of rods and cones 

· Cataracts: lens becomes cloudy or develops opaque areas that block light from passing through (opacities)

· Usually associated with blurred vision

· Around 50% of americans 80+ have cataracts or have had cataract surgery 

· Glaucoma: second leading cause of blindness 

· Usually caused by inadequate drainage of aqueous humor, leading to damage of the optic nerve

· Macular degeneration: tissue in the macula (part of retina responsible for center of visual field) deteriorates, causing a blind spot to form in the center of vision

· One of the most frequent causes of vision loss in people aged 60+; usually irreversible, but extent of vision loss may be reduced if caught early 
· You should be able to explain the implications of these changes (slides 12 & 13)
· Decreases visual acuity due to:

· Changes in refraction by cornea and lens

· Decreased accommodation ability

· Less light admitted due to smaller pupils

· Reduced number of rods and cones

· Decreased light/dark adaption

· Higher visual threshold (minimum light required to stimulate receptors) 

· Increased sensitivity to glare

· Increased critical flicker fusion (rate at which consecutive visual stimuli can be perceived as separate) 

· Useful field of view

· at what age does it begin to change: by age 20 or younger 
· how does it change in aging?
· It is a decrease in the efficiency of information extraction from a cluttered scene, not a shrinking of the field of view per se

· Diminished efficiency in older adults is worse under
· what is the effect of dividing attention?
· Divided attention: The participant identifies a target object as before but must also localize a simultaneously presented target displayed in the periphery of the screen  
· Predicts crash risk
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· Eye movements in reading: how and why do they change in aging? (slide 23)
· Older adults read more slowly than younger readers

· They have longer eye fixations and make more fixations 

· Older readers also make longer saccades and skip target words more frequently, resulting in them making more regressions to the target words

· May be due to a riskier reading strategy in which they guess the next word more often than younger readers to compensate for slower text processing 
· Definitions: 
· Presbycusis: hearing loss that gradually occurs in most individuals as they grow older

· 30-35% of adults 65-75 and 40-50% of those 70+ have a hearing loss

· Usually greater for high-pitches sounds

· Types of presbycusis 

· Sensory: degeneration of organ of Corti

· Neural: loss of neurons of cochlea and higher auditory pathway

· Strial/metabolic: atrophy of fibrous vascular cochlear tissue

· Mechanical: affects basilar membrane of cochlea
· Tinnitus: ringing, roaring, clicking, or hissing sounds in the ears that can be severe enough to interfere with ADLs

· >360,000 canadians have tinnitus in an annoing form; for about 150,000 these noises seriously impair their quality of life 

· Causes

· Hearing loss, exposure to loud noise, more than 200 medications can cause tinnitus, allergies, tumors, and problems in the heart and blood vessels, jaws and neck can cause tinnitus 
· Otosclerosis: bilateral progressive hearing impairment caused by abnormal bone formation. Occurs in oval window and eventually immobilizes the stapes
· Intervention: hearing aids, surgery (stapedectomy: removal of the stapes boney prosthesis is substituted for the non-functioning stapes bone)
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Visual enhancement: adding visual information (i.e. seeing the speaker) aids in speech understanding, this occurs for younger and older adults 
· Vestibular system: learn the anatomy (slide 25) and age-related changes (slide 26)
· Utricle and saccule: compartments that contain hair cell receptors 

· The vestibular system also contains three semicircular canals that are filled with fluid that are filled with fluid and have an ampulla at one en d containing hair cell receptors 
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· The aging vestibular system

· Age-related changes

· Decreased number of hair cells, reduced peripheral neural fibers

· Increased body sway and general postural unsteadiness 

· Age-related disorders

· Dizziness: disequilibrium, faintness, lightheadedness, vertigo

· Meniere’s disease: result of abnormally large amounts of endolymph collecting in the inner ear 
· Gustation and olfaction: relevant only with respect to possible discussion questions and/or questions about nutritional status in aging
· Sene of taste remains reasonably intact until extreme old age 
· slide 29 is not testable material
· learn the anatomy (slides 30-33
· Audition
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Outer ear 
· Pinna: external hear 

· Auditory canal
· Middle ear

· Tympanic membrane: eardrum

· Eustachian tubes: from throat

· Ossicles: malleus: hammer; incus: anvil; stapes: stirrup

· Transmits sound vibrations from eardrum to oval window

· Oval window make fluids in inner ear vibrate 

· This stimulates auditory receptors 

· Tympanic reflex: muscles pull ossicles away from membranes when a  loud noise occurs 

· Bone labyrinth

· Vestibule

· Cochlea (organ of corti, containing hair cells)

· Semicircular canals

· Membranous labyrinth

· Interconnecting membranous ducts in bony labyrinth 
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· Perilymph: fluid that fills the space between the bony and membranous labyrinth 
· Endolymph: fluid inside the membranous labyrinth 

· Fluids play an important role in the transmission of sound waves and the maintenance of body balance 

· be able to name 3 age-related changes and recognize all 4 (slide 35)
· Pinna loses flexibility and hairs become stiffer 

· Tympanic, oval window and round window membranes become less flexible 

· Calcification of the ossicles 

· Lessened efficiency of the acoustic reflex 

· Disorders

· types of hearing impairments: subtypes (slide 34)

· Around 60% of those 65+ suffer hearing impairments

· Conductive: something is interfering with transmission of sound through the outer or middle ear (i.e. impacted cerumen: ear wax, arthritic changes in ossicles) 

· Sensorineural: disorders of inner ear affecting transmission of sound to auditory receptors or through auditory pathways (i.e. presbycusis)

· Mixed: both conductive and sensorineural 
· risk factors (slide 36)

· Aging, heredity

· Occupational noise (i.e. farming, construction, factory work)

· Recreational noises (i.e. explosive noises, such as from firearms, snowmobiling, motorcycling or listening to loud music) 

· Some medications and illness (i.e. meningitis) 
· implications (slide 37)
· Difficulty in distinguishing spoken words

· Personality changes

· Hearing aids/cochlear implants for profoundly deaf 
· Speech perception: the importance of cognitive factors, why does adding visual information help?
· Speech perception in aging

· Speech perception declines in aging due to both sensory problems (hearing loss) and cognitive changes (i.e. processing speed, inhibitory function)

· Declines in speech perception are particularly marked when background nouse is present (i.e. at a party) 

· Sensory integration

· Adding visual information (i.e. seeing the speaker) aids speech understanding 

· This effect is ‘visual enhancement’ and occurs for younger and older adults

· Allowing a hearing-impaired listener to watch the speakers mouth is an important way to improve their understanding 

· Elderspeak: what is it? be able to name 4 features & recognize the rest. What are the effects? Why does it decrease comprehension?
· Elderspeak: a manner of communicating to older people using a slow rate of speaking, simplified syntax, vocabulary restrictions and exaggerated prosody on the assumption that their age makes them cognitively impaired (common in nursing homes and hospitals)

· Features

· Using a singsong voice, changing pitch and tone, exaggerating words.

· Simplifying the length and complexity of sentences.

· Speaking more slowly and with a limited vocabulary.

· Repeating or paraphrasing what has just been said.

· Using terms like “honey” or “dear.”

· Using statements that sound like questions
· Many of these features are present in infant directed speech 

· Effects of elderspeak

· Elderspeak affects an older adult’s evaluation of his or her abilities. It can reinforce negative stereotypes about aging and erode older adults' self-esteem.

· Older people exposed to negative images of aging, including words like “forgetful,” “feeble” and “shaky,” perform significantly worse on memory and balance tests and show higher levels of stress
· Most aspects of elderspeak decease comprehension:

· It is confusing when a word is exaggerated. 

· It is hard to understand a statement that sounds like a question. 

· Talking too slowly affects the listener’s ability to focus on the main point and retain information
Functional Impact 
· What is the prevalence of dual sensory decline?
· 5-20% of adults aged 70+ have dual sensory decline often more than one sense experiences impairment 

· Also likely to have other chronic conditions such as arthritis, balance disorders, hypertension, heart disease 

· Cope with multiple losses. Which can reduce independent, make them more likely to have experience disability 
· Impact of auditory and visual impairment on function (slides 3 & 4; related to discussion question in previous lectures); dual sensory loss reduces ability to compensate with other modality

· Hearing: Difficulty hearing environmental sounds (i.e. car beeping)

· Vision impairments impact communication and daily life functions. Impaired visual functions is linked to greater health comorbidity, difficulties in ADLs, increased risk of falls and fracture 
· biopsychosocial-spiritual model

· you should be able to explain and give an example of each component (bio,psycho, social, spiritual)
· give examples of the arrows linking them (i.e., impact of social on biological and vice versa, etc.); note that the arrows are two-way
· Biological level: dual sensory loss reduces biological resources and capacity for adaptation because it interferes with the ability to compensate for one sensory modality with another (i.e. orientation and mobility tasks)
· Psychological function 

· Behavioral

· Use of coping strategies that may or may not be useful (i.e. moving closer to source of sound). 

· When preexisting strategies don’t prove useful, older adults develop novel strategies 

· Affective

· Grief-related reactions due to barriers to communication and life function (anxiety, anger, dependence, fear, guilt)

· Depression may reduce ability to use rehab options

· May also provoke a metaphysical crisis at the spiritual level 

· Cognitive

· Important aspects including knowledge base , level of cognitive function, perceptions related to the loss

· Improving understanding of sensory decline can help OA solve problems related to the sensory loss

· Ability to perform cognitive tasks declines with sensory loss 
· cognitive: be able to give examples of impact at behavioural, affective, and cognitive levels

· how does this model apply to disease in general?
· ecological perspectives:
· explain each of the 4 components and discuss how they link to issue of dual sensory impairment
· microsystem: interactions with people in the immediate environment 

· family members can experience crisis, grieiving

· difficulties with communicaion and listening resulting in anxiety, stress, change in social acivities, isolation in groups, and negative self image in the affected person as well as the spouse and significant others

· overprotection of person with sensory los 

· mesosystem: interactions between people in the immediate environment (i.e. between family member, care providers). Including the spouse in the rehab program can improve relationships and success 
· exosystem: larger social system AND macrosystem: cultural factors, mores, social norms 
· attitudes about sensory impairment in our society

· the impact of culture (i.e. American vs. many Asian cultures)

· economics and underemployment 

· challenges in the physical environment

· audition (i.e. background noise)

· visual factors (i.e. poor lighting)

· spatial relationships (i.e. distance, barriers)

· comfort 

· technology

· access and negotiation of the medical system

Health and Demography 

· Be able to provide the WHO definition of health
· A state of complete physical, mental and social well-being, not merely the absence of disease or infirmity 
· Health promotion:

· How do we define “health” for older adults? what constitutes “successful aging”

· For OA: not necessarily total freedom form disease, but rather the ability to live and function in society and to exercise self-reliance and autonomy to the maximum extent possible

· Successful aging is the ability to maintain three important states

· Low risk for disease/disabilities

· High level of physical and mental functioning 

· Engaging actively in life 
· Be able to name 4 areas of health promotion that are important for older adults
· Smoking control

· Maximal nutritional status

· Spiritual health care 

· Social health 
· What are the 3 types of disease prevention? Be able to give an example of each

· Primary prevention: preventing disease before it states (i.e. diet, immunizations)

· Secondary prevention: preventing disease while it is asymptomatic/unreported (i.e. cholesterol and BP screening)

· Tertiary prevention: minimizing effects of disease via accurate diagnosis, appropriate treatment, and rehabilitation to prevent progression of symptoms  
· who plays a role? be able to give an example at each level (slide 6)
· the individual (self-care i.e. taking medications accurately)

· the family (assisting with transportation)

· the community (what community programs are available i.e. meals on wheels)

· health professionals (are the HCP able to provide culturally sensitive care?)

· the media (how does the media portray certain illness i.e. depression is seen to affect more women than men)

· the government (what services are covered) 
· Biodemography of human aging:

· Mortality:

• Why are we living longer?
· Medical and public health efforts (i.e. vaccinations)

· Medical and public health efforts

· Rising standards of living

· Better education

· Healthier nutrition

· More salubrious lifestyles 
· Make sure you understand and can reproduce the figure on slide 10. What does it tell us about postponement vs. lengthening of senescence? why?

•  slide 11 is not testable material.
· Health:

• Difficulties in measuring morbidity

• How is prevalence related to incidence? how is mortality related to morbidity?
· Prevalence: incidence – death

· Decreased mortality = decreased health (because people are sick instead of dead)
• Why is prevalence increasing over time?
· Party due to earlier diagnosis in some cases but prevalence of disability seems to be declining, due to better treatment and postponement of senescence 
• How does morbidity/mortality differ between men and women, and why?
· Men are healthier than women but die younger. Social and biological factors interact to determine the prevalence of frail females and dead males, but the relative importance of specific mechanisms is not well understood

· Men tend to believe their health is better than it actually is and don’t seek medical care as frequently as females. However they have fewer appointments with general practitioners but require emergency treatment more often

· Females seem to be better able to survive with poor health

· Males tend to engage in reckless behavior 
• What do we need to work on in order to improve quality of life  in old age?
· We need to make young people healthier so when they reach old age they’re healthier

· Two things need to make advances on to ensure a better quality of life in old age: cognitive impairment and sensory deprivation 
• Make sure you understand and can reproduce and explain the figure on slide 17.

· What are some potential consequences of longer lives? (See also section “Forecasts and consequences of longer lives” in Vaupel reading).

· For discussion question, see section “Perspectives” in Vaupel reading.
Social Determinants of Health 

· Be able to define social determinants of health (slide 2)
· Social determinants of health: the conditions of life and work that make it relatively easy for some people to lead long and health lives and all but impossible for others 
· Be able to give examples of socioeconomic gradients (e.g., slides 8 and 10; Code Red study)
· Code red study

· Difference in children living below LICO: 68.5%-0%

· What are the mechanisms for these gradients? (slide 13)
· Material deprivation including: inadequate or unstable household income, instability of household income, high economic inequality, rising relative prices of essential goods, education level, access to health services, time available (to women) for food preparation and childcare, demographic structure of the family, and environmental (including workplace) contamination 

· Psychosocial stress both acute and chronic, resulting (i.e. from social upheavals, loss of employment, social exclusion associated with high levels of economic inequality)

· Unhealthy lifestyles (Smoking, drinking, bad diet)  

· What is health equity and how can we achieve it? (slide 23)
· Health equity: equal opportunity to be health for all population groups

· Achieving health equity

· Depends in large part on decisions made outside of HCS, to address core social determinants of health including income inequality and poverty, education barriers and underemployment, unsafe working and living conditions and systemic discrimination and racism 

· What is “lifestyle drift”? Be able to give examples.
· The tendency for policy to start off recognizing the need for action on upstream social determinants of health inequalities only to drift downstream to focus largely on individual lifestyle factors 

· Examples??? 

Longevity 
· Definitions: 
· Osteopenia
· Sarcopenia
· anorexia of aging
· homocysteine
· Exercise
· What is “sedentary death syndrome”?
· Sedentary death syndrome: physical inactivity exacerbates chronic, preventable diseases, leads to premature disability or death 
· Be able to name physical, psychological, and cognitive effects (2 of each)
· physical effect: weight control, muscle
· psychological effect: reduce stress, improve measures depression
· cognitive effect: reduce risk of Alzheimer’s disease, increase brain volume in older adults (associated with attention and memory)
· What are the guidelines?
· OA should include physical activity and exercise in each of the following four categories 
· Endurance (i.e. walking, dancing, jogging)
· Strength (i.e. weights, resistance band)
· Balance (i.e. standing on one foot, TaiChi)
· Flexibility (i.e. stretching, yoga) 
· Build up to 30 minutes of moderate-intensity endurance activity most days 
· You could receive the “thought question” on slide 8 as an exam question
· What type of data do you think we use to reach conclusions about the impact of exercise on psychological and cognitive measures? 
· Do you see any issues with how these studies are interpreted 
· Diet
· why do older adults have reduced caloric requirements? (know all 4 reasons)
· reduced physical activity

· decreased metabolic rate

· altered body weight and composition

· prevalence of multiple disabilities and disease 
· Modified MyPyramid is illustrative & not testable

· risks to nutrition/anorexia of aging: what are the contributors? what are the effects? (slides 13-14)
· risks to nutrition in aging. OA are at risk for a poor nutritional state because of:

· dependency or disability

· social isolation

· acute or chronic disease

· poverty

· inappropriate or excessive food intake 

· chronic medication use 

· effects

· social factors, economic problems, depression, and isolation 

· changes in ability to regulate body weight and in satiety mechanisms

· leads

· impairments in immune function

· anemia: low bone density-pre osteoporosis

· sarcopenia: loss of skeletal muscle 
· Caloric restriction: how does it work? how much can in extend lifespan? does it work in humans?
· Caloric restriction can increase lifespan by up to 50% in some species and/or strains

· May function by reducing free radical damage

· Unclear what the effect is in humans 
· What foods are good for health, cognition, & longevity? how do they work? (insulin, (neuro)inflammation, homocysteine levels) You do not need to memorize sources.
· Diets high in trans and saturated fats lower cognition

· Diets high in fruits, vegetable, cereals, and fish are associated with better cognitive function and lower risk of dementia 

· Physiologic mechanisms underlying these dietary influences are not completely understood

· Regulation of brain insulin activity and neuroinflammation likely contribute

· Antioxidants can reduce CVD and cancer as well as improving cognition 

· Reduce neuroinflammation and stimulate activity of P13K enzyme, which is involved in insulin signaling

· Sources: berries, tea, beer, wine 

· Leafy vegetables 

· Intake of folate and B vitamin, must come from food not pills

· Helps control homocysteine levels

· Homocysteine is a naturally occurring amino acid found in blood plasma

· Homocysteine degrades and inhibits the formation of structural components of the artery  

· High levels: risk factor for thrombosis and CVD

· Omega-3 fatty acids

· Anti-inflammatory properties

· May reduce risk of cancer, CVD, help with symptoms of rheumatoid arthritis, aid in immune function

· Support neurotransmission; may reduce risk of dementia and cognitive decline
· Heredity
· Heredity/epigenetics: what are some ways in which we can study the role of genetics? The importance of environment/epigenetics.
· what are sirtuins and how might they impact the aging process? (slide 10)
· it was discovered that the Sir2 gene influences lifespan in yeast: overexpression of the gene extends lifespan by ~30%

· mammals have equivalent genes (SIRT1-7) which make protein enzymes called sirtuins

· what is resveratrol?
· you should know the “take-home message” about SIRT1 activators/inhibitors (slides 13-14)
· Activating SIRT1 is probably a good thing in some cells under some conditions and a bad thing in other cells under other conditions. 

· SIRT1 activators may be good for diabetes but cause cancer

· SIRT1 inhibitors may protect against cancer but cause metabolic disease

· Both activators and inhibitors of SIRT1 may protect against neurodegeneration in different contexts

