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Learning Objectives

• To understand the epidemiology of mild cognitive impairment/dementia

• To understand risk factors for mild cognitive impairment/dementia, 
particularly modifiable ones

• To gain mechanistic insight into how risk and protective factors impact 
(and interact) to cause mild cognitive impairment/dementia



“Preventing cognitive impairment/dementia 
seems to be a more promising strategy, at 
least to date, than the pharmacological 
treatment of these conditions once they are 
established; importantly, there is substantive 
overlap in the preventive strategies 
(diet/lifestyle/drugs) for preserving brain 
health with those that effectively forestall 
CVD-renal disease”



The Brain Dysfunction Continuum
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This transition can 
take decades

Adapted from Nordestgaard LT et al. Int. J. Mol. Sci. 2022;23:9777.



Ranson JM et al. Modifiable risk 
factors for dementia and dementia 
risk profiling. A user manual for 
Brain Health Services—part 2 of 6. 
Alzheimer’s Research and Therapy 
2021;13:169.



Epidemiology of Mild Cognitive 
Impairment (MCI)



Adapted from Winblad B et al. Journal of Internal Medicine 
2004;256:240-246.



Worldwide Prevalence of Mild Cognitive 
Impairment (MCI) in Community Dwellers 

≥50 Years of Age

Meta-analysis of 66 articles, 242,084 participants
Mild Cognitive Impairment 15.56%¹
 amnestic MCI 10.03%
 non-amnestic MCI    8.72%

 Correlates of MCI
 age
 lower education level

Bai W et al. Age and Aging 2022;51:1-14

¹prevalence is 21.27% in those ≥80 years



Age-specific Prevalence of Mild 
Cognitive Impairment (MCI)

Age %
60-64 6.7
65-69 8.4
70-74 10.1
75-79 14.8
80-84 25.2

Petersen RC et al. Neurology 2018;90:126-135.



Epidemiology of Dementia



Epidemiology of Dementia

Clinical diagnosis defined as cognitive symptoms that interfere with the 
ability to function at usual activities
• Dementia affects more than 50 million individuals worldwide
• Alzheimer’s disease 

• Early onset (< 65)
• Late onset (> 65)

• Cerebrovascular dementia
• Evidence of prior stroke, intracranial hemorrhage and/or current cerebrovascular disease

Adapted from Nordestgaard LT et al. Int. J. Mol. Sci. 2022;23:9777.



Epidemiology of Dementia
Cause % of Cases

Alzheimer’s disease 60-80

Cerebrovascular disease 5-10

Frontotemporal degeneration (FTD)1 3% (65 and older)
10% (65 and younger)

Hippocampal sclerosis (HP) 3-13%

Lewy body disease ~ 5%

Mixed pathologies > 50% most common cause in ≥ 85

Parkinson’s disease (PD) ~ 4% (~ 1/4 with PD develop dementia)

Adapted from Alzheimer’s Association Report. 2023 Alzheimer’s disease facts and figures. Alzheimer’s 
Dement. 2023;19:1958-1695.
1 McKhann GM et al  Alzheimer’s Dementia 2011;7:263 269



Alzheimer’s Disease (AD) Epidemiology

• 6.7 million American adults ≥ 65 years have AD
- This number is projected to rise to almost 14 million by 2060

• AD is the 5th leading cause of death in Americans ≥ 65
‐ AD deaths ↑’d by 145% between 2000-2019 while deaths from stroke, heart 

disease and HIV all ↓’d

• In this age group, average per person payment for Medicare 
services for AD patients are 3-fold compared to those without AD

Adapted from Alzheimer’s Association Report. 2023 Alzheimer’s disease facts and figures. Alzheimer’s Dement. 
2023;19:1958-1695



Nordestgaard LT et al. Shared Risk Factors between Dementia and Atherosclerotic 
Cardiovascular Disease. International Journal of Molecular Sciences 
2022;23:9777.



(Modifiable) Dementia Risk Factors

Diet
Exercise
Alcohol
Smoking



Alty J et al. Pract Neurol 
2020;20:234-240.



Breijyeh and Karman. Molecules 2020;25:2789.



Van den Brink AC et al. Adv Nutr 2019;10:1040-1065.



Increased Adherence to Three Dietary 
Patterns are Associated with Less 
Cognitive Decline and Lower Alzheimer’s 
Disease (AD) Risk

Mediterranean diet:
• Higher cognitive scores in 

• 9/12 cross-sectional studies
• 17/25 longitudinal studies
• 1/3 trials

• Lower AD risk
• 1 case-control study
• 6/8 longitudinal cohort studies

DASH diet:
• Higher cognitive scores

• 1 cross-sectional study
• 2/5 longitudinal studies
• 1 trial

Adapted from Adv Nutr 2019;10:1040-1065.



Increased Adherence to Three Dietary 
Patterns are Associated with Less 
Cognitive Decline and Lower Alzheimer’s 
Disease (AD) Risk

MIND diet:
• Higher cognitive scores in 

• 1 cross-sectional studies
• 2/3 longitudinal studies

MIND or DASH diet:
• Less cognitive decline
• Lower AD risk

Adapted from Adv Nutr 2019;10:1040-1065.



DASH Fruits and Vegetables Diet 
Effect on BP

African American White
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Alty J et al. Pract Neurol 
2020;20:234-240.



Alcohol Use and Dementia

• Light to moderate alcohol use (mid-to-late-adulthood) is associated 
with decreased risk for cognitive impairment and dementia

• Heavy alcohol use is associated with structural brain changes, 
cognitive impairment and all types of dementia

Rehm J et al. Alzheimer’s Research and Therapy 2019;11:1.



Zhong G et al. PLOS ONE
DOI: 
10.1371/journal.pone.0.118333.

Meta-analysis for current smoking and risk of A) all-cause dementia, B) 
Alzheimer’s disease and C) vascular dementia. 



The solid line represents the linear trend and lines with short 
dashes represent its’ 95% confidence interval. 

Zhong G et al. PLOS ONE
DOI: 
10.1371/journal.pone.0.118333.



Zhong G et al. PLOS ONE DOI: 10.1371/journal.pone.0.118333.



Nordestgaard LT et al. Int. 
J. Mol. Sci 2022;23:9777



Shared Risk Factors between 
Dementia and CVD



Nordestgaard LT et al. Shared Risk 
Factors between Dementia and 
Atherosclerotic Cardiovascular 
Disease. International Journal of 
Molecular Sciences 2022;23:9777.



Transitioning from Normal/Mild 
Cognitive Impairment to Dementia



Risk Factors for Progression of Mild 
Cognitive Impairment to Dementia

 Advanced age
 Amnestic MCI
 Atrophy of medial temporal lobe (MRI)
 Biomarkers

 Parietal glucose metabolic rate
 Total tau proteins 

 Genetic factors
 APOE E4

 Allele carriers ~2X more likely to progress to AD
 Allele homozygotes ~4X more likely to progress to AD

 Clusterin (CLU) T-allele
 Lower conversion to AD than non-carriers

Adapted from Campbell NL et al. Clin Geriatr Med 2013;29(4):873-893. 



Predicting Progression to Dementia
Mayo Clinic Study of Aging (N=1598)

And
Framingham Heart Study (N=773)

 Older community dwelling adults without dementia
 Ages 70 to 89 years
 Baseline cognitive status determined by neuropsychological testing (similar but not 

identical across the two studies) 
 No cognitive impairment (ref)
 4 cognitive domains assessed: attention/executive, memory domain, language domain, visuospatial 

domain
 Single or multiple amnestic or non-amnestic profiles at each cut-score

 Normative mean SDs of ≤-0.5, -1, -1.5, and -2. 
 Incident dementia @6 years was determined

Knopman DS et al. Neurology 2015;85:1712-1721.



Knopman DS et al. Neurology 2015;85:1712-1721.



Knopman DS et al. 
Neurology 
2015;85:1712-1721.



Knopman DS et al. 
Neurology 2015;85:1712-
1721.

PPVs for incident dementia at 45 months post baseline PPVs (in percent) for incident dementia at 45 
months post baseline for FHS (red bars) and MCSA (blue bars). PPVs are shown for amnestic MCI (A) 
and nonamnestic MCI (B) SD (lighter color) and MD (darker color) at the cutpoints of −0.5, −1.0, −1.5, 
and −2.0. FHS = Framingham Heart Study; MCI = mild cognitive impairment; MCSA = Mayo Clinic Study 
of Aging; MD = multidomain; PPV = positive predictive value; SD = single domain.



Genetic Risk Factors for Dementia



Nordestgaard LT et al. Shared 
Risk Factors between Dementia 
and Atherosclerotic 
Cardiovascular Disease. 
International Journal of Molecular 
Sciences 2022;23:9777.



Proposed Mechanism(s) of 
Dementia Risk Factors



Nordestgaard LT et al. 
Shared Risk Factors between 
Dementia and Atherosclerotic 
Cardiovascular Disease. 
International Journal of 
Molecular Sciences 
2022;23:9777.



Mechanism(s) of Hypertension-
Related Brain Injury



Thorin-Trescases N et al. 
Impact of pulse pressure on 
cerebrovascular events leading 
to age-related cognitive decline. 
Am J Physical Heart Circ 
Physiol 2018;314:H1214-
H1224.



Taken from JAMA 2019;321(6):553-561.



Dolui S et al. JAMA Neurol. 2022;79(4):380-389. 



Brain Ischemia Likely Precedes 
the Onset of Alzheimer’s and 

Vascular Dementia



Nordestgaard LT et al. Shared Risk Factors between Dementia and Atherosclerotic 
Cardiovascular Disease. International Journal of Molecular Sciences 
2022;23:9777.



Summary

• Prevention, prevention and more prevention – at least by mid-life, 
though preferably sooner

• Brain health/dementia prevention strategies heavily overlap strategies 
known to prevent cardiovascular disease

• Brain ischemia appears to be a common early insult in both Alzheimer’s 
and vascular dementias

• The population burden of dementia will likely triple by middle of this 
century – placing a considerable burden on unpaid caregivers, families, 
and the Medicare budget
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