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 What is cognitive decline? 
 

 How is cognitive decline different from 
dementia? 
 

 What causes cognitive decline? 
 

 Can we treat or prevent cognitive decline? 
 



 Reduced ability to remember, organize, 
multi-task, plan, focus, and communicate 
 

 In the absence of brain disease, decline 
typically occurs slowly over time and may not 
be noticeable 
 

 In the presence of brain disease, 
decline may be profound 



 Cognitive decline is considered a feature of 
normal aging 
 

 Mild Cognitive Impairment (MCI) refers to 
clinically significant memory and thinking 
impairments 
 

 Dementia refers to impairments in memory and 
thinking combined with a need for assistance in 
completing activities of daily living 



 Even if there were no such thing as 
Alzheimer’s disease, most of us would still 
experience some degree of cognitive decline 
as we age 

 



 Cognitive function is measured 
by tasks that assess global 
cognitive function or specific 
domains  
 

 Scoring usually takes into 
account age and educational 
level 
 

 Assessments can be done in 
person, over the phone, or 
computer-based 
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Source: Salthouse & Ferrer-Caja. What needs to be explained to account for age-related effects on multiple cognitive variables? Psychol & Aging 
2003;18:91-110. 



 First, let’s make a distinction between our 
accumulated knowledge (“crystallized 
intelligence”) and our ability to handle new 
information (“fluid intelligence”) 
 

 Crystallized intelligence does 
not decline with age 
 Vocabulary increases with age 
 
 
 

 
 
 

 
 
 
 

lynnechapmann.blogspot.com 



 There are structural changes that occur in the 
brain as we age 
 Synapses connect 

neurons 
 We start with > 1 trillion 
 Researchers have  

suggested that by the  
age of 130, we would have lost enough synapses 
to produce dementia even in the absence of 
disease 

 
 



 We know that education boosts  
IQ scores 

 
 We know that delays in schooling  

and early termination of schooling are 
associated with lower IQ scores 
 

 We know that retirement is associated with 
cognitive decline 
 

 We know that people with more years of 
education are typically better able to withstand 
Alzheimer’s pathology (“cognitive reserve”) 
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Source: Salthouse & Ferrer-Caja. What needs to be explained to account for age-related effects on multiple cognitive variables? Psychol & Aging 
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         Bad for your heart = Bad for your brain 
 
 



 Hypertension  
 High systolic blood pressure (> 140 mm Hg) raises risk 

of dementia ~20% 
 Raises the risk of stroke ~100-300% 
 Associated with more rapid decline in logical 

reasoning 
 

 Diabetes 
 High blood glucose (> 7.0 mmol/l) in late life raises the 

risk of dementia  
 Raises the risk of stroke ~50-200% 
 Associated with more rapid decline in processing 

speed 
 



 Tobacco 
 Smoking is associated with reduced cognitive 

function compared to never smokers and former 
smokers 
 Raises risk of stroke ~50-250% 

 
 Alcohol 
 Too much is bad, moderate amounts  

seem to be protective 
 



 Parkinson’s disease 
 ~50% of Parkinson’s patients experience 

significant cognitive impairment 
 Lewy bodies 

 
 Depression 
 Difficulty concentrating, making decisions 
 Memory loss 
 Slower processing speed 



 Sleep apnea 
 Memory dysfunction 
 Hypertension, diabetes 

 
 Cancer 
 Chemotherapy 

 
 Drug therapies for other conditions often 

contribute to cognitive dysfunction 
 Benzos 
 Narcotics 

 
 



Auguste Deter (1849-1906) 



 Most common cause of dementia 
 

 Fatal brain disease (6th leading cause 
of death) 
 

 The Alzheimer’s Association currently 
estimates 5.4 million cases of AD in the US 
and predicts 13.8 million cases by 2050 
 
 
 

Alzheimer’s Association. 2011 Facts and Figures. www.alz.org/facts 



Nelson PT, et al. Neuropathology and Cognitive Impairment in Alzheimer Disease: A 
Complex but Coherent Relationship. J Neuropathol Exp Neurol.  2009; 68: 1-14. 



 Two forms of AD 
 Familial AD (APP, PSEN1, PSEN2) 
▪ Relatively young age at onset (35-45), < 5% of all AD 

cases 

 Sporadic AD (APOE) 
▪ Onset usually after age 65 

 
 AD has major genetic causes 

 



 
 But, ~40-50% of people with AD do not have 

any genetic risks (that we know of) 
 

 We think this means that the remaining risk is 
modifiable 



Sperling R, et al.  Toward defining the preclinical stages of Alzheimer’s disease: Recommendations from the  NIA-AA 
workgroups on diagnostic guidelines for AD. Alzheimer’s & Dementia  2011;7: 280-292. 
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 Just kidding 
 

 There aren’t any 



Edvard Munch, The Scream (1893) 



Sperling R, et al.  Toward defining the preclinical stages of Alzheimer’s disease: Recommendations from the  NIA-AA 
workgroups on diagnostic guidelines for AD. Alzheimer’s & Dementia  2011;7: 280-292. 
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 Retailers say YES!!!!  
 (for just a small fee) 

 
 Supplements 
 Fish oil (Omega-3) 
 Bacopa 
 Acetyl-L-carnitine 
 Blueberry extract 
 Green tea extract 
 CoQ10 
 Gingko biloba 



 Currently there is no evidence to support the 
use of any nutritional supplement for the 
prevention of cognitive decline or Alzheimer’s 
disease 
 

 Some supplements may be harmful: 
 β-carotene 
 Vitamin E 
 Vitamin A 
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 Healthy diet is associated with better 
cognitive function AND reduced risk of 
dementia 
 

 Weight-related illness like diabetes and 
hypertension, along with central obesity 
(excess fat concentrated around the 
abdomen), raise the risk of dementia 

 



 Eat more: 
 Nuts 
 Fish 
 Poultry 
 Tomatoes 
 Vegetables 
 Fruits 

 

 Eat less: 
 High-fat dairy 
 Red meat 
 Butter 
 Fried foods 
 Simple carbs & 

sugar 



 U. Cincinnati researchers conducted a small 
clinical trial where participants with MCI were 
randomized to diets with low or high 
carbohydrate content 
 

 After 6-weeks, the low carbohydrate group 
showed improved verbal memory  
 Lost weight and reduced waist circumference   
 Reduced fasting glucose and insulin 



 Like poor diet, too little exercise makes us 
more likely to develop other illnesses that 
promote cognitive decline and dementia 
 

 Also like diet, making changes in  
our exercise habits can improve our 
memory and thinking, particularly 
our problem-solving and planning 
abilities 



 In school-age children, physical fitness is 
positively associated with academic 
performance 
 

 In older adults, both with and without 
cognitive impairment, exercise and physical 
fitness are associated with improved 
cognitive function 



 There is strong evidence to support fitness 
training as a means of boosting cognitive 
function in sedentary older adults 
 
 
 

Source: Colcombe & Kramer. Fitness effects on the cognitive function of older adults: a meta-analysis study. Psychol Sci 2003;14:125-130. 



 In the Honolulu Heart Study, men age 71-93 
who walked two miles a day had 50% less risk 
of dementia 
 

 In the Framingham Heart Study,  
daily brisk walks reduced the risk 
of dementia by 40% 



 Exercise is great, but activities that require you 
(or your children) to get hit in the head 
repeatedly may not be worth it 
 Boxers and football players have to worry about CTE 
 So do MMA fighters 
 And soccer players 
 And rugby players 
 Etc. 

 
 Head injuries not only raise the risk of CTE but 

also AD and early mortality 



 People who are socially engaged have better 
cognitive function than people who are 
not 
▪ Going to restaurants 
▪ Going on trips 
▪ Volunteering 
▪ Visiting relatives and friends 
▪ Participating in clubs and other social groups 

 

 



 Intellectually stimulating activities 
 Reading, writing 
 Attending lectures, taking classes 
 Playing games, doing puzzles 

 
Most effective when combined with 

other healthy habits 



 If we “exercise” or “train” our brains with 
memory and thinking games, does our 
overall cognition improve? 



 Unfortunately, the computer-based and web-
based brain training games currently on the 
market don’t really seem to do much 
 

 Participants learn the games and improve 
their scores, but those learning effects don’t 
transfer to global cognition or fluid 
intelligence 



 But, there is evidence that certain kinds of 
cognitive training are beneficial 
 

 Recall, for example, that formal education 
has significant effects on IQ and cognitive 
reserve 
 
 
 
 
 
 



 2,832 healthy older adults (65+) in 6 cities 
volunteered to be randomly assigned to 1 of 3  
cognitive training interventions or control 
 Memory 
 Speed of processing 
 Reasoning 
 

 Trained in small groups, 10 sessions, 60-75 
minutes each, over 5-6 weeks 
 
 



 Immediately: trained participants improved 
on the targeted cognitive ability vs. control 
 

 10 years later:  
 Reasoning and speed of processing groups 

retained their advantage over control 
 All three training groups reported better 

functional status compared to the control group 



 If you aren’t using your Employee Education 
benefit, and you have the time, consider 
taking a class: 
 Learn a language, take an English Lit or creative 

writing course, brush up on history or geography, 
etc. 
▪ Mental engagement 
▪ Social engagement 
▪ Physical activity 

http://www.uky.edu/
http://www.uky.edu/


 Changes in the brain as we age result in 
cognitive decline 
 Those changes can affect us more if we are not 

healthy 
 Although AD is a significant source of cognitive 

impairment in the population, it is not the only 
one 

 What’s good for the heart is good for the brain: 
eat a healthy diet and exercise 

 It’s not too late to start protecting your brain at 
any age 
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