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Do Supplements 
Prevent Cognitive Decline?

Answer…

The devil is in the details

Probably,  but...



B Vitamins, Homocysteine, and Vascular Disease

Vitamin Deficiencies
Folate (vitamin B9)
Vitamin B12 (cobalamin)
Vitamin B6 (pyridoxine)

Homocysteine
Increased in Blood

Increased Risk of 
Vascular Disease and Dementia

Heart Attacks
Strokes

Brain Atrophy
Cognitive Decline



Smith et al, PLoS One, 2010

Effect of B Vitamin Supplements on
Brain Atrophy in Older Adults with MCI



Smith et al, PLoS One, 2010

Effect of B Vitamin Supplements on
Total Brain Atrophy

Placebo B Vitamins

∆Hcy: 22 to 30 µmol/L
Atrophy Rate: 2.5%/yr

∆Hcy: 24 to 12 µmol/L
Atrophy Rate: 0.46%/yr

B vitamin supplements slow brain atrophy in older adults 
with mild cognitive impairment and high homocysteine.



De Jager et al, Int J Geriatr Psychiatry, 2011

Effect of B Vitamin Supplements on
Delayed Recall (Short-Term Memory)

B vitamin supplements slow cognitive decline in 
older adults with mild cognitive impairment and high 
homocysteine.
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Effects of B Vitamins and Homocysteine 
Lowering on Global Cognitive Function

Meta-Analysis of RCTs

Clarke et al, Am J Clin Nutr, 2014
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Effects of B Vitamins and Homocysteine 
Lowering on Domains of Cognitive Function

Meta-Analysis of RCTs



Trajectories of Cognitive Change

Brain Injury

None

Severe

Cognitive Ability

Dependent

Normal

Time

Charles DeCarli (unpublished)

Prevention

Treatment



Nutrition Reviews 73:723-35, 2015



Van der Zwaluw et al, Neurology, 2014

Change in Cognition in Healthy Older Adults
You can’t prevent something that isn’t happening...



Key Considerations
 What is the cognitive status of the subjects?

 Cognitively normal?
 Mild cognitive impairment?
 Dementia?

 What are the cognitive outcomes?
 Improve cognitive function?
 Slow or prevent cognitive decline?

 What cognitive function tests are used?
 MMSE (global)?
 Subdomains?

 What is the B vitamin/homocysteine status of the subjects?
 Is homocysteine elevated?

 How long is the intervention?
 Months?
 Years?



Challenge and Opportunity

Challenge
• Applying what we’ve learned from population-based studies to 

inform personalized medicine and personalized nutrition.

Opportunity
• To design and implement smarter intervention trials with 

nutritional supplements to determine if age-related 
cognitive decline can be slowed or prevented.
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