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Association Between Down Syndrome and
Vitamin D

High Prevalence of Vitamin D Deficiency in Down Syndrome

Individuals with Down syndrome demonstrate a significantly higher prevalence of vitamin D
deficiency compared to the general population. Multiple large-scale studies consistently show
that people with Down syndrome have markedly lower vitamin D levels, with deficiency rates
ranging from 17% to 77% depending on the study criteria and population examined. 1 (21 [3]

The largest multi-center study to date, involving 1,624 individuals with Down syndrome, found
that those with Down syndrome had the lowest mean vitamin D levels at 20.67 ng/mL,
compared to individuals with autism spectrum disorder (23.48 ng/mL) and neurotypical controls
(29.20 ng/mL). This represents approximately a 30% reduction in vitamin D levels compared to
healthy controls. 3l [1

Clinical Manifestations and Health Implications

Bone Health Impact

Vitamin D deficiency in Down syndrome has significant implications for bone health. Research
demonstrates that individuals with Down syndrome exhibit:

o Elevated parathyroid hormone (PTH) levels due to vitamin D insufficiency 141 [

¢ Reduced bone mineral density compared to healthy controls[31 [6]

 Impaired calcium absorption leading to potential growth disturbances(2l

« Higher risk of osteoporosis and fractures throughout the lifespanll

Autoimmune Disease Connection

A particularly concerning finding is the strong association between vitamin D deficiency and
autoimmune diseases in individuals with Down syndrome. Studies show that:

¢ Individuals with Down syndrome and autoimmune diseases have significantly lower
vitamin D levels (mean difference of -3.11 ng/mL) 21 3]

e Those with family history of autoimmune disease also demonstrate lower vitamin D
levels[3l [Z]

e Common autoimmune conditions in Down syndrome include thyroid dysfunction, celiac
disease, and type 1 diabetes[8119]



Risk Factors and Contributing Mechanisms

Lifestyle and Environmental Factors

Several factors contribute to increased vitamin D deficiency risk in Down syndrome:

» Reduced outdoor activity and sun exposure due to lifestyle limitations{l [31
« Dietary restrictions and feeding difficulties [l
« Higher rates of obesity, which sequesters vitamin D in adipose tissuel6l 311

« Sedentary lifestyle associated with muscle hypotonialll

Genetic and Metabolic Factors

While the exact mechanisms remain unclear, research suggests potential genetic influences on
vitamin D metabolism in Down syndrome. The extra copy of chromosome 21 may affect:

« Vitamin D receptor signaling pathways 12!

o Immune system dysregulation affecting vitamin D metabolism1Zl I3l

« Interferon pathway dysfunction potentially impacting vitamin D homeostasis{3l

Supplementation and Treatment Approaches

Standard Supplementation Challenges

Research indicates that standard vitamin D supplementation doses (400 IU daily) are often
insufficient for individuals with Down syndrome. A longitudinal study found that even after 12
months of 400 IU daily supplementation, vitamin D levels remained significantly lower than
controls. [l

Effective Treatment Strategies

More successful approaches include:

¢ Higher dose supplementation: Studies using 800 IU vitamin D combined with 1g calcium
showed improved bone metabolism markers 11 [4]

e Combined interventions: Vitamin D supplementation plus aerobic exercise demonstrated

superior improvements in balance and physical performance compared to exercise alone 12l
[13]

e Regular monitoring: Given the higher deficiency rates, regular vitamin D screening is
recommended for all individuals with Down syndromel2l [8]



Clinical Recommendations

Based on current evidence, healthcare providers should consider:

1.
2.
3.
4.

Routine vitamin D screening for all individuals with Down syndrome
Higher supplementation doses than typically recommended for the general population
Enhanced monitoring for those with obesity or autoimmune conditions

Comprehensive approach combining supplementation with lifestyle interventions

Future Research Directions

The association between Down syndrome and vitamin D deficiency presents several important
research opportunities:

Mechanistic studies to understand how trisomy 21 affects vitamin D metabolism

Prospective trials examining whether vitamin D supplementation can prevent autoimmune
disease development

Optimal dosing studies to determine appropriate supplementation protocols

Long-term outcomes research on the effects of adequate vitamin D status on cognitive
function and overall health

The evidence clearly establishes that individuals with Down syndrome represent a high-risk
population for vitamin D deficiency with significant health implications, particularly regarding
bone health and autoimmune disease susceptibility. This warrants increased clinical attention
and potentially revised supplementation guidelines for this vulnerable population.
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