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An estimated 55 million people worldwide live with dementia, a number that's 

expected to rise as the global population ages. To find treatments that can slow or 

stop the disease, scientists need to better understand the factors that can cause 

dementia. 

Researchers at Tufts University have completed the first study examining levels of 

vitamin D in brain tissue, specifically in adults who suffered from varying rates of 

cognitive decline. They found that members of this group with higher levels of 

vitamin D in their brains had better cognitive function. The study was published 

December 7 in Alzheimer's & Dementia: The Journal of the Alzheimer's Association. 

This research reinforces the importance of studying how food and nutrients 

create resilience to protect the aging brain against diseases such as Alzheimer's 

disease and other related dementias." 

Sarah Booth, senior and corresponding author, director of the Jean Mayer USDA 

Human Nutrition Research Center on Aging (HNRCA) at Tufts and lead scientist 

of the HNRCA's Vitamin K Team 

Vitamin D supports many functions in the body, including immune responses and 

maintaining healthy bones. Dietary sources include fatty fish and fortified beverages 
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(such as milk or orange juice); brief exposure to sunlight also provides a dose of 

vitamin D. 

"Many studies have implicated dietary or nutritional factors in cognitive performance 

or function in older adults, including many studies of vitamin D, but all of them are 

based on either dietary intakes or blood measures of vitamin D," said lead author 

Kyla Shea, a scientist on the Vitamin K Team and an associate professor at the 

Friedman School of Nutrition Science and Policy at Tufts. "We wanted to know if 

vitamin D is even present in the brain, and if it is, how those concentrations are 

linked to cognitive decline." 

Booth, Shea, and their team examined samples of brain tissue from 209 participants 

in the Rush Memory and Aging Project, a long-term study of Alzheimer's disease that 

began in 1997. Researchers at Rush University assessed the cognitive function of 

the participants, older people with no signs of cognitive impairment, as they aged, 

and analyzed irregularities in their brain tissue after death. 

In the Tufts study, researchers looked for vitamin D in four regions of the brain - two 

associated with changes linked to Alzheimer's disease, one associated with forms of 

dementia linked to blood flow, and one region without any known associations with 

cognitive decline related to Alzheimer's disease or vascular disease. They found that 

vitamin D was indeed present in brain tissue, and high vitamin D levels in all four 

regions of the brain correlated with better cognitive function. 
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However, the levels of vitamin D in the brain didn't associate with any of the 

physiological markers associated with Alzheimer's disease in the brain studied, 

including amyloid plaque buildup, Lewy body disease, or evidence of chronic or 
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microscopic strokes. This means it's still unclear exactly how vitamin D might affect 

brain function. 

"Dementia is multifactorial, and lots of the pathological mechanisms underlying it 

have not been well characterized," Shea says. "Vitamin D could be related to 

outcomes that we didn't look at yet, but plan to study in the future." 

Vitamin D is also known to vary between racial and ethnic populations, and most of 

the participants in the original Rush cohort were white. The researchers are planning 

followup studies using a more diverse group of subjects to look at other brain 

changes associated with cognitive decline. They hope their work leads to a better 

understanding of the role vitamin D may play in staving off dementia. 

However, experts caution people not to use large doses of vitamin D supplements as 

a preventive measure. The recommended dose of vitamin D is 600 IU for people 

1-70 years old, and 800 IU for those older - excessive amounts can cause harm, and 

have been linked to the risk of falling. 

"We now know that vitamin D is present in reasonable amounts in human brains, and 

it seems to be correlated with less decline in cognitive function," Shea says. "But we 

need to do more research to identify the neuropathology that vitamin D is linked to in 

the brain before we start designing future interventions." 
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Abstract 

Background: Cognitive decline in older adults is a serious public health problem 

today. Association between vitamin D supplementation and cognition remains 

controversial. 

Objective: To determine whether a 12-month vitamin D supplementation improves 

cognitive function in elderly subjects with mild cognitive impairment (MCI), and 

whether it is mediated through the mechanism in which telomere length (TL) 

regulate oxidative stress. 

Methods: This was a double-blind, randomized, placebo-controlled trial in Tianjin, 

China. Participants were all native Chinese speakers aged 65 years and older with 
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MCI. 183 subjects were randomized to an intervention group (vitamin D 800 IU/day, n 

= 93) or a placebo group (the matching starch granules, n = 90), and followed up for 

12 months. Tests of cognitive function and mechanism-related biomarkers were 

evaluated at baseline, 6 months, and 12 months. 

Results: Repeated-measures ANOVA showed substantial improvements in the full 

scale intelligence quotient (FSIQ), information, digit span, vocabulary, block design, 

and picture arrangement scores in the vitamin D group over the placebo group (p < 

0.001). Leukocyte TL was significantly higher, while serum 8-OXO-dG, OGG1mRNA, 

and P16INK4amRNA revealed greater decreases in the vitamin D group over the 

placebo group (p < 0.001). According to mixed-model repeated-measures ANOVA 

analysis, vitamin D group showed a significant enhancement in the FSIQ score for 12 

months compared with the control (estimate value = 5.132, p < 0.001). 

Conclusion: Vitamin D supplementation for 12 months appears to improve cognitive 

function through reducing oxidative stress regulated by increased TL in order adults 

with MCI. Vitamin D may be a promising public health strategy to prevent cognitive 

decline. 
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