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Abstract
Introduction: Autism Spectrum Disorder (ASD) is a group of neuro-developmental disorders with a 
genetic/environmental origin. Recently, vitamin D deficiency is considered as a possible risk factor in ASD development. 
This study aims to compare the vitamin D serum level in children with and without autism spectrum disorder.
Materials and Methods: In this case-control study, 13 children (3 to 12 years old) referred to the outpatient clinic of 
Ibn-e-Sina psychiatric hospital in Mashhad in 2014 who received the diagnosis of ASD  based on clinical interview 
according to DSM-IV by child and adolescent psychiatrist and score ≥30 in Childhood Autism Rating Scale were 
selected as the case group. Other axis I psychiatric disorders were ruled out. These children were divided into mild, 
moderate, and severe groups. 14 normal children without any medical or psychiatric disorders who were matched in age 
and sex with ASD children were selected as control group. Vitamin D serum levels were measured in the two groups 
through ELIZA technique. Data were analyzed by SPSS software, through descriptive statistics, Kolmogrov-Smirnov, 
Mann-Whitney and Pearson tests.
Results: The mean vitamin D level in case group was 13.00 (distance between quartile: 9.6-19.5) and in control group 

was 12.00 (distance between quartile: 4.9-13.2). The difference between the two groups was not significant (P=0.350). 
Also, vitamin D serum levels had no significant relationship with the severity of ASD (P=0.534). 
Conclusion: Based on the results, the serum levels of vitamin D in children with and without ASD have not any 

significant difference and the level of this vitamin has not significant relation with the severity of ASD.
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Introduction
Autism Spectrum Disorder (ASD) is a group of 

neuro-developmental disorders that they may be 
indicated in early childhood if they have a prenatal 
origin or severe impairment. The symptoms of 
disorder are in a wide range of socio-communication 
problems with repetitive behaviors or patient’s 
senses abnormalities. ASD usually relates with other 
neuro-behavior-cognitive disorders that these 
disorders almost include intelligent disabilities, 
speech problems, attention deficit hyperactivity or 
seizure (1).

Although the genetic origin of these disorders has
been indicated but the interactions of environmental
factors with genetic factors have increasingly gained

more significance (2,3).
Recently vitamin D deficiency during pregnancy 

and/or early childhood is concerned as a possible risk 
factor in ASD development (4,5).

This deficiency due to the progression of urban life, 
obesity and recommendations about protection 
against sunlight has shown an increasing trend from 
1980s (5-8).

This vitamin has a unique role in brain hemostats, 
embryogenesis, neuro-immunity, antioxidant and 
anti-apoptose effects, neuro-differentiation and gene
regulation (9-11).

It should be concerned that vitamin D is not a true 
vitamin but it is a steroid that it produced by a 
chemical cascade and the beginning point of this 
process is the skin exposure to ultraviolet sunlight. 
This procedure is related with cholesterol and the 
final active form of vitamin-calciteriol (1,25 OH2 D) 
is developed (12,13).  
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It is shown that last reaction of hydroxylation in 
production of this active form also occurs in 
lymphocytes and brain microglia (14).

According to the role of this vitamin in normal 
brain function it seems that classification of vitamin 
D in neuro-steroids should be evaluated. In addition, 
presentation of the receptors of this vitamin in 
neurodevelopment phases from early stages of 
pregnancy and increase of these receptors with age 
of pregnancy, suggests the role of this vitamin in 
neurodevelopment (15).

Based on the researches, the prenatal deficiency of 
vitamin D has been suggested as a risk factor in 
neurodevelopment disorders such as schizophrenia 
and autism (5,16-20).

Some of studies indicated that the level of active 
forms of this vitamin has reduced in autistic children 
so this suggests the role of this vitamin in autism 
disorder (18,21).

In addition, in the past decade researchers have 
concerned to the relation between vitamin D and 
neuro-psychiatric disorders to conduct more 
researches (5,18,21-30).

According to the increasing prevalence of autism 
disorder and the results of researches about the role 
of vitamin D deficiency in this disorder during 
pregnancy and childhood, treatment methods for 
replacement of adequate amounts of this vitamin 
and lack of the same studies in our country, this 
study aimed to assess and compare the serum level 
of vitamin D among children with ASD and normal 
children (5,31,32).

Materials and Methods
In this case-control study that been conducted with 

approval of Mashhad University of Medical 
Sciences in 2014, 13 children (3-12 years) referred 
to the outpateint clinic of Ibn-e-Sina psychiatric 
hospital-Mashhad who received diagnosis of ASD 
(autism, Asperger syndrome, Pervasive 
Developmental Disorder Not Otherwise Specified 
with (roll-out of other axis I psychiatric disorders)
based on clinical intervention according to DSM-IV 
by child and adolescent psychiatrist and score ≥30 
in Childhood Autism Rating Scale selected as case 
group. These children divided into mild-moderate 
and severe groups. 14 normal children without any 
medical or psychiatric disorder and active microbial 
infection during 2 past months who matched in age 
and sex with ASD children, selected as control 
group. The serum levels of vitamin D measured in 
two groups through ELIZA technique and data 
analyzed by SPSS software, descriptive statistics, 
Kolmogrov-Smirnov test, Mann-Whitney and 
Pearson tests.

Because of ethical considerations, parents or legal 
guardians of both groups fulfilled the written 
consent form for participation in this research. 
Samples were ensured that all information will 
remain confidential and any individual or group will 
not allowed to using them without further consent. 

Absence of any present or prior organic disease 
was assessed by physician in both groups because of 
any interaction with the results. Then, the evaluation 
of serum levels of vitamin D conducted through 
ELIZA technique in case and control groups.

Research instrument
A)Childhood Autism Rating Scale (CARS): This is 

a behavioral measurement scale that it was designed 
by Schopler et al. to differentiate between autism 
and other delayed developmental disorders such as 
mental disability. This scale evaluates 15 domains 
and every question receives 1-4 scores that every 
score suggests normal situation for age, mild 
disorder, moderate disorder and severe disorder, 
respectively. The scores of 1.5, 2.5 and 3.5 also use 
for scoring. The global score varies from 15 to 60 
and the minimum score for autism diagnosis is 30. 
Children who receive the score of higher than 36 or 
they receive the score of higher than 3 in at least 5 
domains, been concerned as severe autistic group. 
The internal consistency of scale is high (α=0.94) 
and its inter-reliability between studies is 0.71 but 
the difference of its validity in combination with 
parents interview or direct observation was not 
significant (r=0.83). This scale was used on 606 
ASD children so it was introduced as a standard 
instrument (33). Also, this instrument has a strong 
agreement with the criteria of DSM-IV and the level 
of this agreement was reported 88% in assessment 
of 274 autistic children (34).

Data analyzed by SPSS software, descriptive 
statistics, Kolmogrov-Smirnov test, Mann-Whitney 
and Pearson tests.

Results
The case group consisted of 13 children that 84.6% 

of them were boys (11 patients) and 15.4% of them 
were girls (2 patients). The control group consisted
of 14 normal children that 85.7% and 14.7% of them 
were boys and girls respectively (12 persons, 2 
persons). The mean and standard deviation of age in 
both groups were 5.7 ± 2.24 years. The cases were 
divided into severe and moderate-mild groups based 
on the severity of disorder. Of 13 patients, 9 patients 
(69.2%) had severe disorder and 4 of them (30.8%) 
had moderate-mild disorder. Because of non-normal 
distribution of the variable of vitamin D, non-
parametric Mann-Whitney test was used to compare 
of this variable between case and control groups.
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The middle of vitamin D in patient group was 
13.00 (distance between quartile: 9.6-19.5) and this 
variable in control group was 12.00 (distance 

between quartile: 4.9-13.2) but the difference 
between two groups was not significant (P=0.350)
(Table 1).

Table 1. The comparison of middle, quartiles, minimum and maximum of vitamin D in children with and 
without autism spectrum disorder

Vitamin D Number First quartile Middle Third quartile Minimum Maximum
Case group 13 9.6 13.0 19.5 5.1 29.0
Control group 1 4.9 12.0 13.2 3.8 29.0
Total 27 9.0 12.5 15.0 3.8 29.0
Result P=0.350

Pearson test was used to assessment the effect of 
vitamin D on CARS scores in patient group. The 
result of this test showed that CARS score has not 
significant relation with vitamin D level 
(correlation: 0.190, P=0.534).

Discussion
Based on the present results, the serum levels of 

vitamin D in children with and without ASD have 
not any significant difference and the level of this 
vitamin has not significant relation with the severity 
of ASD.

Mostafa et al. evaluated the serum levels of 25 
hydroxy vitamin D and anti macrophage 
autoantibody in 50 autistic children in range of 5-12 
years and 30 matched normal children. They found 
that the autistic children had significant lower levels 
of 25 hydroxy vitamin D compared to normal 
children. The elevation of anti macrophage 
autoantibody levels was seen in 70% of autistic 
children and there was negative and significant 
correlation between serum levels of 25 hydroxy 
vitamin D and anti macrophage autoantibody.

It was suggested that vitamin D deficiency 
probably had affect on induction of anti macrophage 
autoantibody in these children (35). Although in the 
present study the difference between vitamin D 
levels was not significant between two groups. 

Also in some studies, ASD children have 
significant lower levels of 25 hydroxy vitamin D 
compared to normal children (36).

Based on the results of Bromely et al. study, 
vitamin D deficiency during pregnancy is related to 
increase of risk of ASD in children (37).  

The results of Merguid et al. study indicated that 
ASD Egyptian children had significant lower levels 
of calcidiol, calciteriol and serum calcium compared 
to normal controls (21). In the present study serum 
calcium level was not measured. It is possible that 
the cause of difference is the combination of vitamin 
D and calcium deficiencies that it is a cause of 
presentation of ASD so more researches in this field 
are necessary. 

Fernell et al. measured the serum levels of vitamin 
D in mothers of children with and without autism in
Sweden and Somali. The results showed that 
Somalia mothers with autistic children had the 
lowest level of vitamin D but the difference of this 
level was not significant among Somalia mothers 
with and without autistic children.

This part of the results was consistent with the 
present study and perhaps this comparison is not 
exact in communities with high prevalence of 
vitamin D deficiency. 

Although the results of Molloy et al. study in 
United States were the same to the present study and
the serum levels of vitamin D in children with and 
without ASD have not any significant difference and 
the serum levels of vitamin D in all children were 
lower than 31 ng/dl (39).

According to the controversies in conducted 
studies about the relation of the serum levels of 
vitamin D among ASD children with this disorder, 
more researches in this field are necessary. 

According to the role of vitamin D in neuro-
developmental disorders such as autism and 
possibility of adequate and simple supply of it 
during pregnancy and early childhood, it suggests 
that future researches will be conduct with more 
samples of different geographic areas of country to 
prevent the adverse effects of vitamin D deficiency.

Conclusion
Based on our findings, vitamin D serum levels in 

children with and without autism spectrum disorder
have no significant difference. Also the level of 
vitamin D level has no significant relationship with 
the severity of autism spectrum disorder.

Acknowledgement
This study was derived from a dissertation and 

approved and financially supported by vice 
chancellor of research of Mashhad University of 
Medical Sciences. The authors had no conflict of 
interests with the results. The authors thank the 
participants’ parents. 



VITAMIN D LEVELS IN ASD AND NORMAL CHILDREN                                                                                         HASHEMZADEH, ET AL.

Fundamentals of Mental Health, 2015 Jul-Aug http://jfmh.mums.ac.ir    200

References
1. Gillberg C. The essence in child psychiatry: Early symptomatic syndromes eliciting neurodevelopmental clinical 
examinations. Res Dev Disabil 2010; 31: 1543-51.
2. Chaste P, Leboyer M. Autism risk factors: genes, environment, and gene-environment interactions. Dialogues Clin 
Neurosci 2012; 14: 281-92.
3. Coleman M, Gillberg C. The Autisms. Oxford: Oxford University; 2012.
4. Grant WB, Sole CM. Epidemiologic evidence supporting the role of maternal vitamin D deficiency as a risk factor 
for the development of infantile autism.  Dermato-Endocrinology 2009; 1: 223-8.
5. Cannell JJ, Hollis BW. Use of vitamin D in clinical practice. Alternat Med Rev 2008; 13: 6-20.
6. Bosomworth NJ. Mitigating epidemic vitamin D deficiency: The agony of evidence. Can Fam Physician 2011; 57:
16-20.
7. Holick  MF. The influence of vitamin D on bone health across the life cycle. The vitamin D epidemic and its health 
consequences . J Nutr 2005; 135:  2739S-48S.
8. Schwalfenberg G. Not enough vitamin D. Health consequences for Canadians. Can Fam Physician 2007; 53: 841-54.
9. Harms LR, Burne THJ, Eyles DW, McGrath JJ. Vitamin D and the brain. Best Pract Res Clin Endocrinol Metab 
2011; 25: 657-69.
10. Ramagopalan SV, Heger A, Berlanga AJ, Maugeri NJ, Lincoln MR, Burrell A, et al. A ChIP-seq-defined genome-
wide map of vitamin D receptor binding:  Associations with disease and evolution. Gen Res 2010; 20: 1352-60.
11. Sigmundsdottir H. New aspects on immunoregulation by vitamin D analogs. Dermato-Endocrinology 2011; 3: 187-
92.
12. Feldman D, Pike WJ, Adams JS. Vitamin D.  Amsterodam: Elsevier; 2011.
13. Fiester LF, Fieser M. Steroids. New York: Reinold; 1959.
14. Eyles,  D. W., Smith, S., Kinobe, R., Hewison, M., & McGrath, J. J. (2005). Distributio n of the vitamin D receptor 
and 1a-hy droxylase in human brain. Journal of Chemical  Neuroanatomy, 29, 21–30.
15. Eyles,  D., Burne, T., & McGrath, J. (2011). Vitamin D in fetal brain development. Seminars in Cell and 
Developmental Biology, 22, 629–636.    
16. McGrath J. Is it time to trial vitamin D supplements for the prevention of schizophrenia? Acta Psychiatr Scand. 
2010;121:321 –4.
17. Bakare MO, Munir KM, Kinney DK. Association of hypomelanotic skin disorders with autism: links to possible 
etiologic role of vitamin-D levels in autism? Hypothesis (Tor) 2011; 9: e2.
18. Kočovsk E, Fernell E, Billstedt E, Minnis H, Gillberg C. Vitamin D and autism: clinical review. Res Dev Disabil 
2012; 33: 1541-50.
19. Cannell JJ, Grant WB. What is the role of vitamin D in autism? Dermatoendocrinol 2013; 5: 199-204.
20. Gentile I, Zappulo E, Militerni R, Pascotto A, Borgia G, Bravaccio C. Etiopathogenesis of autism spectrum disorders: 
fitting the pieces of the puzzle together. Med Hypotheses 2013; 81: 26-35.
21. Meguid NA, Hashish AF, Anwar M, Sidhom G. Reduced serum levels of 25-hydroxy and 1,25-dihydroxy vitamin D 
in Egyptian children with autism. J Altern Complement Med 2010; 16: 641-5. 
22. El-Rassi R, Baliki G, Fulheihan GE. Vitamin D status in Middle East and Africa. 2009. [cited 2014 May 15]. 
Available from: http://www.iofbonehealth.org/download/osteofound/filemanager/health_professionals/pdf/Vitamin-D-
reports/Vitamin_D-MEast_Africa.pdf .
23. Bener A, Alsaied A, Al-Ali M, Al-Kubaisi A, Basha B, Abraham A, et al. High prevalence of vitamin D deficiency 
in type 1 diabetes mellitus and healthy children. Acta Diabetol 2009; 46: 183-9. 
24. Bener A, Hoffmann GF. Nutritional rickets among children in a sun rich country. Int J Pediatr Endocrinol 2010; 
2010; 410-502. 
25. Shattuck PT, Durkin M, Maenner M, Newschaffer C, Mandell DS, Wiggins L, et al. Timing of identification among 
children with an autism spectrum disorder: Findings from a population-based surveillance study. J Am Acad Child 
Adolesc Psychiatry 2009; 48: 474-83. 
26. Gotham K, Risi S, Dawson G, Tager-Flusberg H, Joseph R, Carter A, et al. A replication of the Autism Diagnostic 
Observation Schedule (ADOS) revised algorithms. J Am Acad Child Adolesc Psychiatry 2008; 47: 642-51.
27. Holick MF. Vitamin D deficiency. N Engl J Med 2007; 357: 266-81. 
28. Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley DA, Heaney RP, et al. Evaluation, treatment, 
and prevention of vitamin D deficiency: An Endocrine Society clinical practice guideline. J Clin Endocrinol Metab 
2011; 96: 1911-30. 
29. Eyles DW, Burne TH, McGrath JJ. Vitamin D, effects on brain development, adult brain function and the links 
between low levels of vitamin D and neuropsychiatric disease. Front Neuroendocrinol 2013; 34: 47-64. 
30. Eyles DW, Feron F, Cui X, Kesby JP, Harms LH, Ko P, et al. Developmental vitamin D deficiency causes abnormal 
brain development. Psychoneuroendocrinology 2009; 34(Suppl 1): S247-57. 
31. Saad K, Abdel-Rahman AA, Elserogy YM, Al-Atram AA, Cannell JJ, Bjørklund G, et al. Vitamin D status in 
autism spectrum disorders and the efficacy of vitamin D supplementation in autistic children. Nutr Neurosci 2015. 
(Epub ahead of print)



VITAMIN D LEVELS IN ASD AND NORMAL CHILDREN                                                                                         HASHEMZADEH, ET AL.

Fundamentals of Mental Health, 2015 Jul-Aug http://jfmh.mums.ac.ir    201

32. Cannell JJ. On the etiology of autism. Acta Paediatr 2010; 99: 1128-30. 
33. Chlebowski C, Green JA, Barton ML, Fein D. Using the childhood autism rating scale to diagnose autism spectrum 
disorders. J Autism Dev Disord 2010; 40(7): 787-99. 
34. Perry A, Condillac R, Freeman N, Dunn-Geier J, Belair J. Multi-site study of the childhood autism rating scale 
(CARS) in five clinical groups of young children. J Autism Dev Disord 2005; 35: 625-34. 
35. Mostafa GA, Al-Ayadhi LY. Reduced serum concentrations of 25-hydroxy vitamin D in children with 
autism:relation to autoimmunity. J Neuroinflammation 2012; 9: 201.
36. Duan XY, Jia FY, Jiang HY. [Relationship between vitamin D and autism spectrum disorder]. Chin J Contempt 
Pediatr 2013; 15(8): 698-702. (Chinese)
37. Bromley RL, Mawer G, Clayton-Smith J, Baker GA. Autism spectrum disorder following in-utero exposure to 
antiepileptic drugs. Am Acad Neurol 2008; 71: 1923-4.
38. Fernell E, Barnevik-Olsson M, Bagenholm G, Gillberg C, Gustafsson S, Saaf M. Serum levels of 25-hydroxy 
vitamin D in mothers of Swedish and of Somali origin who have children with and without autism. Acta Paediatrica 
2010; 99: 743-7.
39. Molloy CA, Kalkwarf HJ, Manning-Courtne YP, Mills JL, Hediger ML. Plasma 25(0H) D concentration in children 
with autism spectrum disorder. Dev Med Child Neurol 2010; 52: 969-71.


	7 Abs eng hashemzadeh.pdf
	7 Hashemzadeh.pdf

