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Vitamin D Deficiency and Cognitive Dysfunction

Yeonsil Moon, M.D.*, Seol-Heui Han, M.D.*"

Department of Neurology, Konkuk University Medical Center*, Konkuk University School of Medicine®, Seoul, Korea

Vitamin D is not a true vitamin but a fat-soluble steroid prohormone that has long been known for its im-
portant and diverse role in the biological system. Many studies have revealed that vitamin D deficiency is
linked with an increased risk of autoimmune diseases, cardiovascular diseases, cancers, type Il diabetes
and infectious diseases. Vitamin Ds is transformed to its active form, 1, 25-dihydroxyvitamin Ds, through
metabolisms in the liver and kidney. 1, 25-dihydroxyvitamin Ds interacts with its vitamin D receptor, and
the brain is now known to have vitamin D receptors and 1a-hydroxylase. Several lines of evidences sug-
gest vitamin D deficiency is associated with cognitive impairment and dementia, however, its position in
cognitive function is still in its infancy. Vitamin D deficiency is a reversible condition and can be easily treat-
ed with supplements. Randomized controlled trials of vitamin D supplementation in patients with neuro-
degenerative conditions are needed.
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Table 1. Major studies of the association between Vitamin D and cognitive decline or dementia

. (lassification of serum
Study Participants

Vitamin D assessment

Cognitive assessment Results

25(0OH)Ds
McGrath, 1,676 young group Quintiles Radioimmunoassay  Block design, digit span, In the elderly group, there was a significant
NHANESII (12-17 years), 4,747 adult (DiaSorin, USA) DSST, serial digit learning,  difference between 25(0H)Ds quintiles
(2007) group (20-60 years), 4,809 Verbal learning test performance on a learning and memory
elderly group (60-90 years) task.
Oudshoom 225 outpatient clinic AD Radioimmunoassay ~ MMSE An association was found between MMSE
(2008) patients (DiaSorin, USA) scores and serum 25(0OH)Ds levels.
Buell 377 blackand 703 non-black  Deficient < 10 ng/mL, Radioimmunoassay ~ MMSE, TMT A/B, DSST, 25(0H)Ds > 20 ng/mL were associated with
(2009) (65-99 years) Insufficient:10-20 ng/mL, (DiaSorin, USA) auditory and visual better performance on executive func-
who receiving Sufficient > 20 ng/mL retention, matrix reasoning,  tion (DSST, TMT A/B, matrix reasoning),
home health services block design, digit span, but not with the memory.
COWAT
Lee, EMAS 3,369 men (40-79 years) Suboptimum:50-75 nmol/L,  Radioimmunoassay ~ ROCF test, CTRM test, DSST  25(0OH)Ds levels were associated with only
(2009) Insufficient:25-49 nmol/L, (DiaSorin, USA) score on the DSST.
Deficient < 25 nmol/L
Llewellyn, 1,766 adults (65 years and Quartiles Abbreviated Mental Test Odds ratios for cognitive impairment in the
HSE (2009) older) 1st, 2nd, 3rd quartiles of serum 25(0H)Ds
compared with the 4th were 2.3, 14, and
1.0
Annweiler, 752 women (75 years and Deficient < 10 ng/mL, Radioimmunoassay ~ SPMSQ score 8 Women with 25(0H)Ds deficiency
EPIDOS older) Non-deficient> 10 ng/mL (Incstar Corp.) had lower mean SPMSQ score and
(2010) more often had an SPMSQ score 8.
Seamans, 387 elderly (55-87 years) Marginal deficient Enzyme-linked CANTAB 25(0OH)Ds was significantly and inversely
ZENITH <30 nmol/L, immunosorbent correlated with the spatial working
(2010) Inadequacy < 50 nmol/L, assay (ImmunoDiag- memory (SWM) test parameter, SWM be-

Suboptimal < 80 nmol/L
UK)

Llewellyn, 858 adults (65 years orolder)  Severely deficient < 25 nmol/L, Radioimmunoassay
(DiaSorin, USA)

INCHIANTI Deficient: 25-50 nmol/L,
(2010) Insufficient: 50-75 nmol/L,
Sufficient =75 nmol/L

nostic Systems, Ltd,,

tween errors 8, SWM strategy and SWM
total errors.

Patients with severely deficient 25(0H)Ds
had lower MMSE (1.6) and TMT B score
(1.31) than those with sufficient 25(0H)Ds.

No significant association was observed for
TMTA.

MMSE, TMT A/B

NHANESIII, the third National Health and Nutrition Examination Survey; EMAS, European Male Ageing Study; EPIDOS, Epide 'miologie de Oste ‘oporose; ZENITH, Zinc Effects
in Nutrient/Nutrient Interactions and Trends in Health and Ageing; HSE, Health Survey for England 2000; INCHIANTI, Invecchiare in Chianti study; TMT A/B, Trail-Making Tests A
and B; DSST, Digit Symbol Substitution Test; COWAT, Controlled oral word association test; CTRM, Camden Topographical Recognition Memory; SPMSQ, Short Portable Mental

State Questionnaire; CANTAB, Cambridge Neuropsychological Testing Automated Battery.
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TH33].

| Vitamin D %9} ¢12]7]50) T3} 4-5 A
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2} QA7) #J5te] QTS 1T 5 ol whe, 22
o] A ATE-L Vitamin D Zo] Q175 Aa}e] $]3
QIth= AMEE AJARSEAL it 2012 6,25778 9] 217343 wiel o
2 A0 &2 g A A TLof| 4] 25(0H)D; level 25 nmol/L ©|5}2] Vi-
tamin D ARIAI= 413 T AHER 0] 012)7]5-2] A5} 9]F o] oF
1584]] TmopRITh= AR | 1131ITh95% CI 1.12-2.22) [42). 1,639
9] 101 tJAFC & 3 ESTHER ol A% & Vitamin D %
7h59 3 ABHE Q12713 phlo] Qlcka wESH oLk o] = A
280 7| <A |5 AP} ElolslA sketehs 2ol Sick
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ZIBY=| ATk 49872 0147 =915 T2 = g EPIDOS Aol A=
Vitamin D2] AAJ0] 7F4F =9FE AF9] 20%2] Aoz} 52 74 &
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A1 52 2 A9 st 75]0] QIATE 160 TU/YL-520 TU/L 2]
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Vitamin D= QIAo| A &2
o) At -], F714 g4Ad
O 2 A A, T LZAAE
8 Ao Agh 4w 21 o] Mgk Pl
A1tk 9] Ureh Vitamin D 28 $7} B ke 2 5k of
214 QLo A4} 5917 GFRALol ThEH 25(0H)D; 30 ng/mL
7)120.2 86.8%2] WAL, 93.3%2] 6340] Vitamin D E-Zo| o3}
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2 ARSI 9l A2 2, 0|5 F A} A5
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