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INTRODUCTION 

Autism is a neurodevelopmental disorder 

characterized by repetitive patterns of interest and 
behavior, along with deficits in social and 

communication development.1 It typically 
manifests within the first three years of life and is 

considered a serious, lifelong developmental 

                                          ABSTRACT 

Objective: Autism Spectrum Disorder (ASD) involves challenges in social communication and repetitive 

behaviors. Emerging evidence suggests a link between vitamin D3, vital for brain function, and ASD, though 

research on salivary vitamin D3 as a biomarker in ASD is limited.                                                                      
Aim:To compare salivary vitamin D3 levels between ASD patients and neurotypical individuals.                 

Materials and Methods: This case-control study collected unstimulated saliva samples from ASD patients and 

neurotypical controls. Vitamin D3 levels were measured using enzyme-linked immunosorbent assay (ELISA), with 
paired t-tests for group comparisons 

Results: ASD patients had significantly lower salivary vitamin D3 levels than controls (p = 0.001), with ranges of 

28.9–48.4 ng/mL in ASD versus 45.2–60.9 ng/mL in neurotypical individuals.                                   

Conclusion:ASD patients showed lower salivary vitamin D3, suggesting a potential association with vitamin D3 
deficiency. Further research could explore the role of vitamin D3 in ASD and assess the benefits of monitoring and 

supplementation. 
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condition. Approximately five out of every 10,000 

children are affected, with boys being four times 

more likely to have the disorder than girls. No 

psychosocial factors in a child's environment have 
been linked to the development of autism; instead, 

physical abnormalities in the brain are believed to 

be responsible for the symptoms.2 Autism 
spectrum disorders (ASDs) are neurological 

conditions with a significant genetic basis, though 

their precise origins remain unknown.3 The genetic 
complexity of ASDs, along with the broad range of 

observable traits, has made it challenging to 

pinpoint a definitive cause. These disorders are 

influenced by multiple genes, resulting in 
considerable variability in their manifestation.4          

The prevalence of autism spectrum disorder (ASD)   

appears to be substantial among children and 
adolescents worldwide, making it important to 

understand the most recent prevalence rates and 

trends.5 Individuals with disabilities, including 

those with ASD, may encounter health disparities 
and difficulties in securing employment as adults, 

potentially leading to a cycle of poverty.6,7 Vitamin 

D is thought to be one of the oldest hormones, with 
its origins dating back over 750 million years. It is 

crucial for bone development from birth until death 

and can be synthesized in phytoplankton, 
zooplankton, and most plants and animals exposed 

to sunlight. Vitamin D plays a key role in 

maintaining calcium balance by enhancing the 

gastrointestinal tract's ability to absorb dietary 
calcium. Its metabolism is accelerated during 

pregnancy and lactation. The two main forms of 

vitamin D are ergocalciferol (vitamin D2), which is 
derived from irradiating plants or food materials, 

and cholecalciferol (vitamin D3), which is 

produced in the skin after exposure to sunlight or 
UV light.8 In the summer, the skin synthesizes 

vitamin D3, which can also be obtained through 

diet, particularly from fatty fish like mackerel and 

herring. Cholecalciferol undergoes hydroxylation 
in the liver to form 25-hydroxyvitamin D3, and 

then in the kidneys to produce 1,25-

dihydroxyvitamin D3, the active metabolite that 
boosts calcium absorption in the intestines.  Risk 

factors for low vitamin D levels include premature 

birth, pigmented skin, limited sun exposure, 

obesity, malabsorption of dietary fat, impaired 
enzymatic activation of cholesterol, and older age. 

Severe vitamin D deficiency can lead to rickets or 

osteomalacia. The active form of vitamin D, 1,25-
dihydroxyvitamin D, is vital for regulating calcium 

homeostasis and bone mineralization. Additionally, 

it induces cell death, halts the cell cycle, and 

promotes cancer cell differentiation, which helps 

inhibit growth.9 In recent years, vitamin D 

insufficiency has been widely observed across all 
age groups. In developed countries, rickets has not 

been entirely eradicated, particularly affecting 

young immigrants.10                                                                 

Previous studies have shown that children with 
autism tend to have lower vitamin D levels 

compared to their parents, siblings, and the general 

population. Low vitamin D levels at birth have 
been observed in children later diagnosed with 

ASD, while their healthy siblings did not exhibit 

the same deficiency. Low maternal vitamin D 

levels during pregnancy have been associated with 
adverse effects on cognitive development, early 

childhood development, and an increased risk of 

ASD diagnosis.11 Vitamin D deficiency in mothers 
during pregnancy may be a risk factor for ASD in 

their children.12,13 Additionally, children diagnosed 

with ASD have been found to have significantly 
lower vitamin D levels than neurotypical children, 

and it has been suggested that vitamin D 

supplementation could have beneficial effects for 

these children.12,14,15,16                                                                                      
There are several gaps in the existing literature on 

the relationship between vitamin D levels and 

autism spectrum disorder (ASD). Many previous 
studies are limited by small sample sizes, making it 

difficult to generalize their findings. Additionally, 

confounding factors such as diet, sun exposure, 
geographic location, and genetic differences are 

often not adequately controlled, which can affect 

the accuracy of the reported vitamin D levels.  

Moreover, the majority of research focuses on 
blood serum levels of vitamin D, with little 

exploration of alternative, less invasive biomarkers 

like salivary vitamin D. Few studies specifically 
examine how vitamin D3 levels correlate with 

neurodevelopmental milestones in children with 

autism. This study aims to address these gaps by 

focusing on salivary vitamin D3 levels, providing a 
non-invasive and practical measure. It also offers a 

direct comparison between individuals diagnosed 

with autism and a neurotypical population, thus 
contributing to a more comprehensive 

understanding of the potential link between 

vitamin D levels and ASD. 

MATERIALS AND METHODS  

A case-control study was conducted with a sample 

size of 32 students from a private educational trust 

for autism in Chennai, Tamil Nadu, India. The study 
adhered to the provisions of the declaration of 
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Helsinki and received approval from the scientific 

review board (IHEC/SDC/UG-

2253/24/PHARM/097). Participants in the case group 

were children diagnosed with autism, aged 10 to 15 
years. Exclusion criteria included those with 

systemic diseases, poor oral health, chronic kidney or 

liver conditions, individuals under vitamin D 
supplementation, and those who were malnourished. 

Unstimulated saliva (2 ml) was collected from 

participants between June and July 2024. The 
samples were centrifuged at 5000 rpm for 10 minutes 

and stored at 4°C for analysis. Vitamin D levels were 

measured using the Vitamin D Quanti Microlisa, 

based on delayed competitive ELISA. A diet history 
was also recorded, and participants consuming 

vitamin D supplements or fortified foods were 

excluded. On the day prior to and the morning of 
sample collection (between 8 to 9 A.M.), participants 

were instructed to follow their usual South Indian 

diet. Data analysis was performed using IBM SPSS 

Statistics for Windows, Version 23.0 (IBM Corp, 
Armonk, NY). 

RESULTS  

Salivary vitamin D3 levels were measured using a 

delayed competitive ELISA method. The mean 

salivary vitamin D3 levels ranged from 45.2 to 60.9 
ng/mL in healthy subjects, while in patients with 

autism, the levels were significantly lower, ranging 

from 28.9 to 48.4 ng/mL. A paired sample t-test was 
done, yielding a highly significant p-value (p = 

0.000, p < 0.05), indicating that the vitamin D3 levels 

in patients with autism were significantly lower 
compared to the healthy control group. This suggests 

a strong association between lower vitamin D3 levels 

and autism.(Table.1) (Fig.1, FIg.2) 

Table.1 Table showing the statistically significant 

result (p<0.05) Paired-t test done  using SPSS 

software version 23.0 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

Figure1. Bar graph showing the vitamin D levels in 
healthy subjects  

 

Figure 2.  Bar graph showing vitamin d levels in 

autism patients  

 

DISCUSSION  

Vitamin D plays various biological roles, including 

reducing inflammation, and may influence the 
development of autism spectrum disorders (ASD).17 

Deficiency in vitamin D is often linked to limited sun 

exposure, inadequate dietary intake, and impaired 
liver function, which reduces the synthesis of this 

essential vitamin. In cases of severe obesity, lower 

vitamin D levels are commonly observed alongside 
elevated parathyroid hormone levels, which disrupt 

calcium metabolism and adversely affect bone 

health. This can also contribute to the onset of 

conditions like diabetes, cardiovascular disease, and 
hypertension.18 Vitamin D3 is particularly crucial for 

brain development, and its deficiency during key 

periods such as pregnancy and early childhood could 
contribute to neurodevelopmental disorders, 

Paired t test 

Study group Mean Significanc

e(2-tailed) 

Case group         
( Patients with 

autism) 

53.05ng/ml  
0.001 

 

Control group   
( Healthy 

patients) 

38.65ng/ml 
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including ASD.19 Studies have indicated that children 

with ASD often present with vitamin D deficiency, 

and supplementing with vitamin D3 may improve 

outcomes, particularly in younger children. Vitamin 
D3 supplementation is a safe and cost-effective 

intervention that could benefit many children with 

ASD.20 However, there remains limited data 
exploring the relationship between vitamin D 

deficiency and the severity of ASD symptoms.21 

Our study found that children with autism had lower 
salivary vitamin D3 levels compared to their 

neurotypical peers. These findings align with prior 

research, which consistently reports lower vitamin 

D3 levels in children diagnosed with ASD. For 
example, a study by Zhang et al. (2022) found that 

children with ASD had significantly lower serum 

vitamin D levels and a higher prevalence of vitamin 
D deficiency (below 20 ng/ml) compared to healthy 

controls (67.7% vs. 34.1%).22 Similarly, a 2022 study 

by Ganta Avani emphasized the need to screen 

children at risk of vitamin D deficiency, particularly 
those with ASD who may have restricted diets. The 

study also noted that reduced sun exposure during the 

COVID-19 pandemic heightened the risk of 

deficiency in this population.23  

Additionally, low vitamin D levels have been 

reported in individuals with Down syndrome, 
indicating that vitamin D deficiency might be a 

common issue across neurodevelopmental disorders. 
24 Maternal vitamin D deficiency during pregnancy, 

as well as early childhood deficiency, may increase 
the risk of developing neurodevelopmental disorders 

such as ASD.25 Furthermore, research has suggested 

that vitamin D3 supplementation may improve 
autism symptoms, underscoring the importance of 

assessing and correcting vitamin D3 deficiencies in 

children with ASD.26 

In this study, salivary samples were used to measure 

vitamin D3 levels. Saliva is increasingly recognized 

as a valuable tool in translational research and 

diagnostics, providing molecular biomarkers for both 
oral and systemic conditions.27 The collection 

process was simple, involving participants spitting 

saliva into a container. This non-invasive method is 
particularly advantageous for children with ASD, 

who may have sensory sensitivities and behavioral 

challenges that make traditional blood sampling 

difficult.28,29 Saliva sampling offers a cost-effective, 
painless, and less anxiety-inducing alternative to 

blood tests, while also providing abundant biological 

material for analysis, including DNA, proteins, 

hormones, and microRNA.29 Despite these 

advantages, saliva sampling does have limitations, 

such as potential contamination from food or oral 
conditions, and some biomarkers may be present at 

lower concentrations compared to blood or urine. 

However, these limitations can be addressed with 

highly sensitive detection methods.30-34 

Previous studies have also highlighted the risks 

associated with vitamin D deficiency during 
pregnancy, which can lead to various adverse 

outcomes. Maternal vitamin D3 levels during 

pregnancy significantly influence newborns' vitamin 

D3 levels, potentially affecting early brain 
development and increasing the risk of ASD.35,36 This 

emphasizes the importance of monitoring vitamin D 

levels in expectant mothers to reduce the risk of 

neurodevelopmental disorders in their offspring.32 

This study stands out due to its focus on salivary 

vitamin D3 levels in autism patients, particularly in 

the Indian population, where such research is limited. 
While the study contributes valuable insights, it has 

some limitations. Since only salivary vitamin D3 

levels were assessed, the study lacks a 
comprehensive analysis that includes other potential 

biomarkers. Despite these limitations, this research is 

significant as it highlights the importance of 
monitoring vitamin D3 levels in children with 

autism. By identifying and addressing vitamin D3 

deficiencies in this population, we could improve 

their overall health and potentially alleviate some 
autism symptoms, offering a better quality of life for 

individuals with ASD and their families.                         

Future studies should expand the sample size to 
improve the generalizability of the findings and 

consider longitudinal research to explore how 

vitamin D3 levels fluctuate over time in children with 
autism. Incorporating other biomarkers and 

evaluating neurodevelopmental milestones in parallel 

with vitamin D3 levels could offer a more 

comprehensive understanding of the relationship 
between vitamin D3 deficiency and autism severity. 

Additionally, exploring the effects of vitamin D3 

supplementation in different age groups and varying 
levels of autism severity would help determine its 

therapeutic potential. Finally, broader population-

based studies, especially in diverse geographic 

regions, can further elucidate the role of 
environmental factors like sun exposure and dietary 

habits in contributing to vitamin D3 deficiency in 

individuals with ASD. 

218

Stomatology and Maxillofacial Surgery.2025;21(3).216-221.doi:10.58240/1829006X-2025.3-216



Journal Bulletin of Stomatology and Maxillofacial Surgery, Vol. 21 № 3 
 

  

 

Divya Dharshini, Sandra Sagar, Pratibha Ramani, Genickson Jeyaraj R. Decoding Autism: The Scientific 

Link Between Salivary Vitamin D3 Levels and Neurodevelopment- A Case-Control Study Bulletin of 

 

CONCLUSION   

This study highlights the significant difference in 

salivary vitamin D3 levels between children with 

autism and their neurotypical peers, with autism 
patients exhibiting notably lower levels. The findings 

support previous research suggesting that vitamin D3 

deficiency may play a role in the development and 
progression of autism spectrum disorders (ASD). By 

utilizing a non-invasive and practical method such as 

saliva sampling, this study offers a novel approach 
for monitoring vitamin D3 levels in children with 

ASD, especially those with sensory sensitivities. 

Despite the small sample size and limitations in 

assessing other biomarkers, the study underscores the 
potential value of vitamin D3 supplementation as an 

adjunct treatment for improving symptoms in 

children with autism. 
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