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Introduction
Vitamin D (Vit.D) has tantalizing effects as a neurosteroidal 

micronutrient in the brain [1]. The essential role of Vit.D, 
1α-hydroxylase, and their nuclear receptors, Vit.D-Receptors 
(VDR) are underappreciated as they regulate proliferation and 
differentiation of neurons, synaptic plasticity, neurotrophic and 
neuroprotective actions in the human brain [1].  Deficiencies 
in Vit.D in animal models show abnormal growth of brain and 
neurons, reduction in NGF, dopamine, and several neurotrophic 
factors [2].  Furthermore, during adulthood, Vit.D deficiency 
exacerbated underlying brain disorders and/or worsen recovery 
from brain stressors [2]. There is mounting epidemiological studies 
that indicate that Vit.D deficiency is associated with a broad range 
of neuropsychiatric disorders and neurodegenerative diseases 
[1-3]. Thus effects of Vit.D deficiencies [≤ 20 ng/L] in psychiatric 
diseases, especially in Attention-Deficit/Hyperactivity Disorder 
(ADHD) remains ambiguous [3].

Vitamin D; A Risk Factor in ADHD
Higher levels of circulating maternal Vit.D [in 1,650 mother-

child pairs] during gestation significantly decreased risk/symptoms 
associated with ADHD-affected adolescents [4]. Nine different 
human meta-analysis [representing ~10,200 subjects] showed that 
Vit.D deficiency was significantly prevalent [but not in all ADHD  

 
subjects] in each study in children diagnosed with ADHD vs. case- 
controls [5]. These clinical observations implicate the essential role 
of Vit.D in early brain development and initial childhood. ADHD-
affected adolescents in the health disparity, Appalachian region of 
Virginia showed Vit.D deficiencies in > 80 % of the individuals (Amin 
S et al., *Presented at American Academy of Child and Adolescent 
Psychiatry’s 66th Annual Meeting in Chicago on October 14-19, 
2019).  VDRs were also significantly low in adolescents with ADHD.  

Supplementation of Vitamin D May Influence Some 
Symptoms of ADHD

Surprisingly, some of the Vit.D-deficiency-induced symptoms 
in ADHD may be reversible. The effect of supplementing 2000U 
to 50,000U of Vit.D showed significant improvement [using 
WCST, CPRS and WIS scales] in cognitive tasks at the conceptual 
level, a decline in hyperactivity, inattention, and impulsivity 
[6]. Furthermore,  Vit.D [2000IU] supplemented for 8 weeks 
as adjunctive therapy to methylphenidate [1 mg/kg] showed a 
significant increase in the levels: (a) of serum Vit.D  [≥ 30 ng/L] 
(b) improvement in the evening symptoms of ADHD based on the 
WPREMB scale but showed no difference in CPRS and ADHD-RS 
scales [7]. The differential levels of Vit.D on [some symptoms or 
risk of] ADHD are discreet but statistically significant.
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The Complex Mechanism of Action of Vitamin D in 
ADHD

The neuroprotective action of Vit.D in the brain is complex 
involving multiple molecular mechanisms [1-3]. Vitamin D + VDR 
can interact with ~900 different proteins and regulate ~600 genes 
which include multifunctional inflammatory mediators [e.g., IL-1β, 
TNFα], reactive oxygen species, and synthesis of serotonin, opioids, 
oxytocin, and dopamine [1-3]. The genomics analysis of Vit.D gene 
via the Integrative Psychiatric Research (iPSYCH2012) with 18,726 
subjects with ADHD may shed further light on the genetics, the 
nutritional and environmental aetiology of ADHD [8].

Conclusion
The effects of Vit.D in ADHD are subtle and significant. 

These unobtrusive differences invite controversies due to lack of 
statistical analysis, sample sizes, study design, acceptable clinical 
outcome scales and/or considering genetic and epigenetic factors 
in investigations. Further investigations [with large stratified 
cohorts of race/ethnicities, skin color, outcome scales, exposure 
to sunlight, dietary habits, and socioeconomic status] are required 
to elucidate the risk-benefit ratio on the effects of Vit.D in ADHD. 
Although the exact mechanism[s] of action of Vit.D in the brain 
concerning ADHD remains evasive, several theories suggest that 
Vit.D may augment dopamine signaling that regulates the tonic 
excitatory drive and controls the frequency of brain rhythms [1].  In 
conclusion, the pleiotropic role of Vit.D is intertwined in the onset, 
pathogenesis, progression, and clinical management of ADHD. We 
believe the supplementation and therapeutic use of Vit.D warrants 
further fine-tuning among different genotypes and caution [on long 
term effects] since potential users are high-risk individuals like 
pregnant women, nursing infants, and ADHD-affected individuals.
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