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INTRODUCTION 

There is widespread prevalence of varying degrees (50- 

90%) of vitamin D deficiency with low dietary calcium 

intake in Indian population according to numerous 

studies published earlier.1 Pediatric neurology outpatient 

population are a vulnerable subgroup due to obvious 

reasons like non-ambulatory states, chronic use of anti-

epileptics, frequent falls, low exposure to sunlight etc. 

Studies done in the West have revealed high prevalence 

of deficiency in children on anti-epileptics while studies 

on vitamin D deficiency in neurologically ill children in 

India were very few.2 We therefore decided to do a study 

to understand the prevalence, current spectrum and risk 

factors of the vitamin D deficiency in pediatric neurology 

outpatient department attending a tertiary care specialized 

clinic. 

METHODS 

Patient selection 

This was a cross sectional study conducted in a tertiary 

care unit in Mumbai on an outpatient department basis 

approved by the local Ethics and Scientific Committee. A 

total of 300 randomly selected children attending the 

pediatric neurology OPD were screened during the study 

period from June 2011 to June 2012. Written consent was 

obtained from the parents or guardians of children 

involved in the study. They were interviewed as per the 
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proforma. Out of these 300, 16 children were excluded as 

per the exclusion criteria. The remaining 284 children 

were studied for the various parameters as per the 

proforma. The prevalence of vitamin D was assessed in 

the selected cohort. Each of the predictor was then 

individually analyzed for any significant correlation with 

their vitamin D status. For the study, vitamin D 

deficiency was defined as serum values ≤30 ng/ml.3 

Subsequently, treatment was offered to these children 

with vitamin D deficiency. 

5 ml of whole blood was collected from a peripheral vein 

and serum was separated. 25–OH vitamin D was 

measured using an anti- fluorescein monoclonal mouse 

antibody covalently bound to paramagnetic particles 

(PMP), an anti- 25 (OH) vitamin D monoclonal mouse 

antibody labeled with acridium ester and a vitamin D 

analog labeled with fluorescein. Intact PTH assay was 

measured using chemiluscent immunoassay (CMIA) for 

the quantitative determination in human serum on the 

system. Photometric color test using Ca- Arsenazo III 

complex was used for the quantitative determination of 

total calcium, photometric UV test for the determination 

of inorganic phosphorus and kinetic color test for the 

quantitative determination of alkaline phosphatase in 

serum on AU Beckman Coulter analyzers. All assays 

were performed according to the manufacturers' 

instructions. 

Statistics 

Statistical analysis was carried out with SPSS version 

17.0 and included descriptive statistics; Chi squared and 

unpaired t-tests to investigate significance of proposed 

predictors for vitamin D status. Mean and standard 

deviation were calculated for variables studied in 

biochemistry. 

RESULTS 

89.1% of the children were deficient in vitamin D levels 

with 11% being severely deficient. Factors significantly 

associated with vitamin D deficiency were increasing age 

(p=0.034), absence of intake of calcium supplements 

(p=0.00) and upper socio-economic class (p=0.001). 

Incidence was similar in children with higher BMI when 

compared to lower BMI. Duration of AEDs rather than 

number of drugs was more associated with deficiency 

though not significantly. Children with motor disability 

had a higher incidence of deficiency. Low serum calcium 

levels (p=0.01) and high PTH levels (p=0.00) were 

associated significantly (Table 1).  

Table 1: Biochemical profile and its relation. 

 
Mean (SD) 

 
Vit D3 (ng/ml) Ca P ALP PTH 

Vit D3 

(ng/ml) 
17.11 (20.6) 

Pearson correlation 
 

0.152 0.069 0.014 -0.226 

P value 
 

0.010 0.247 0.817 0.000 

Ca 9.32 (0.74) 
Pearson correlation 0.152 

 
0.306 -0.129 -0.338 

P value 0.010 
 

0.000 0.031 0.000 

P 5.13 (1.19) 
Pearson correlation 0.069 0.306 

 
-0.187 -0.234 

P value 0.247 0.000 
 

0.002 0.000 

ALP 208.13 (152.81) 
Pearson correlation 0.014 -0.129 -0.187 

 
0.503 

P value 0.817 0.031 0.002 
 

0.000 

PTH 68.20 (73.28) 
Pearson correlation -0.226 -0.338 -0.234 0.503 

 
P value 0.000 0.000 0.000 0.000 

 
 

DISCUSSION 

This was a pediatric population based, cross sectional 

study, evaluating vitamin D status in children with a wide 

age range (0.5–18 years) in a selected cohort of 

neurologically ill children from the western regions of 

India. In our study 89.1% of children had vitamin D 

levels less than 30 ng/ml. In this category about 10.9% 

were severely deficient (SD), 70.8% were deficient (D) 

and 7.4% were insufficient (I) in vitamin D. A study by 

Shellhaas4 showed only 25% of children to have vitamin 

D levels in sufficient range in children with epilepsy. Our 

study revealed a prevalence of 89% which may be higher 

as compared to studies on neurological illnesses 

internationally. However, when compared with the 

general prevalence in pediatric population in India it still 

is comparable.1,5 The mean level of vitamin D was like 

studies from the South.6 

Our study group comprised of 69% males and 31% 

females with no difference in the vitamin D status 

between girls and boys (p=0.682). Previous studies have 

reported a gender bias and attributed this finding to 

behavioral practices of the subcontinent.7,8 Shellhaas et al 

demonstrated female gender to be significantly associated 

with vitamin D deficiency in their study on epileptic 

children which was attributed to biological/ behavioral 

differences.4  

Vitamin D levels decreased progressively with age 

(p=0.034) in our data, a finding not studied in many of 

the Indian studies. A study done by Absoud and et al 

found that vitamin D levels decreased with age in both 

sexes and confirmed a previously under-recognized risk 

of VDI in adolescents.9 Data from US (NCHS brief no. 

59/ March 2011) reported risk of inadequacy increasing 

significantly with age until age 30 in males and until age 
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14 years in females. Increased confinement to indoors in 

children with neurological illness as they grow associated 

with increase in screen time thereby decreasing effective 

sunlight exposure in these children besides poor 

supplementation could be cited as some of the reasons 

behind this observation. 

Analysis of the dietary habits revealed no influence of 

diet over the vitamin D status in these children (p=0.765). 

Around 70% of children were inadequate in dietary 

calcium intake. However, 86% children with adequate 

intake of calcium in their diet also reported deficiency of 

vitamin D. Children who were taking vitamin D 

supplements had higher overall vitamin D levels. Mona et 

al studied the dietary intake of vitamin D across different 

populations of the world and revealed that though Japan 

had no food fortification programme their overall vitamin 

D intake was better due to heavy consumption of fish in 

the country.10 Though a higher percentage (58%) of our 

study population consumed a mixed diet, many children 

taking a mixed diet would consume meat or fish only on 

certain days of the week. This showed that dairy products 

in terms of calcium intake though important are not the 

only entity required to maintain adequate vitamin D 

levels in blood. A Great Britain population based study 

showed comparable results with supplementation of 

calcium and vitamin D.9 The mean duration and extent of 

exposure did not reveal any significance in our study. 

94.8% exposed for more than 3.5 hours/week were found 

to be deficient in vitamin D with no significance. A study 

by Goswami and et al showed similar findings.11
 Other 

studies have clearly shown that the 25(OH)D levels were 

directly proportional to the duration of exposure to 

sunlight.11,12  

No significance was seen between BMI and vitamin D 

deficiency status. It however showed a high prevalence 

among children in over nourished category. Numerous 

studies have showed obesity to be associated with 

decreased vitamin D status.13-17 It would therefore be 

advisable to take necessary dietary precautions in these 

children to prevent obesity and thus reduce the chances of 

vitamin D deficiency.  

91% of normally nourished children were seen to be 

vitamin D deficient. However, there was no significance 

seen in the class of malnutrition and vitamin D deficient 

status (p=0.108). Studies around Asia have demonstrated 

co-existence of severe malnutrition and vitamin D 

deficiency. Socioeconomic status was assigned as per 

Kuppuswamy’s grading showed that better 

socioeconomic status had a high number of vitamin D 

deficiency (p 0.001).18 Though the number of children 

were low in grade 1, all of them were seen to be vitamin 

D deficient. Similar study from India revealed a high 

prevalence of vitamin D deficiency even in upper strata 

in India.19 In contrast, another study from Delhi has 

shown a higher prevalence of vitamin D deficiency in 

lower socio-economic strata (LSES) as compared to 

upper socio-economic strata (USES).8 It is seen that with 

improving socio-economic conditions, many children get 

confined to indoors resulting in decreased exposure to the 

sun.20,21 

It was seen that 88.5% of disabled children were found to 

be deficient as against 90% of non-disabled children (p 

0.846). While among children with motor disabilities, 

deficiency was noted in 90%, it was still higher among 

children with non-motor disabilities (92%). In a similar 

study from Australia, the percentage prevalence of 

hypovitaminosis D was high in both chronically ill and 

physically/intellectually disabled children with no 

difference attributable to intellectual versus physical 

disability.22 Sullivan and et al reported that in children 

with severe motor disabilities, reduced physical activity 

and decreased muscle mass and strength are obvious risk 

factors for secondary osteoporosis along with oral-motor 

difficulties and dysphagia, predisposing to feeding 

problems and suboptimal energy, calcium, and vitamin D 

intakes.23  

Epilepsy has been associated with vitamin D deficiency 

owing to the role of anti-epileptic drugs (AEDs) on renal 

and hepatic metabolism. The incidence of vitamin D 

deficiency in epileptic group was found to be 88% while 

in those without epilepsy it was 92%. Duration of AEDs 

rather than number of drugs was associated more with 

vitamin D deficiency. Children on longer duration had a 

higher incidence of vitamin D deficiency (91%) as 

compared to those taking the drugs for less than a year 

(87%). A prospective case control study showed 

development of hypovitaminosis D in ambulatory 

children on various anti-epileptic drugs.24 Certain studies 

have concluded that persons taking long-term AEDs 

should have routine examination of BMD by using DXA, 

particularly if prescribed an enzyme-inducing AED.25  

Biochemical profile 

The blood level of calcium was found to be significant 

(p=0.010) and co related positively with vitamin D status 

(Table 1). A randomized controlled trial done on children 

in India with nutritional rickets showed comparable 

results.26 The study by Krishnamurthy and colleagues 

suggested that simultaneous co-administration of calcium 

and 25-OHD in RDA dosage is beneficial in limiting the 

changes in calcium and vitamin D metabolism in patients 

on AEDs in all ages.27 Similarly, significant association 

was seen in serum PTH levels and vitamin D status and 

had a negative co relation. 

Steve and et al evaluated the relationships among vitamin 

D status, PTH, and calcium absorption in mid-pubertal 

boys and girls.28 They found comparable results and thus 

suggested that in adolescents, especially in the presence 

of vitamin D insufficiency, PTH secretion increases to 

adapt to higher rates of bone formation associated with 

growth resulting in higher serum 1,25(OH)2D 

concentrations and increased calcium absorption. No 

significant association was seen in alkaline phosphatase 



Karnavat PK et al. Int J Community Med Public Health. 2018 Apr;5(4):1414-1418 

                                International Journal of Community Medicine and Public Health | April 2018 | Vol 5 | Issue 4     Page 1417 

and phosphorus levels. Similar observations were made 

in a study on healthy school children in Lebanon.29 

Another study observed that alkaline phosphatase could 

not be used as a screening test for vitamin D deficiency 

as there was no positive correlation seen.30 There was a 

significant positive correlation of mean serum alkaline 

phosphatase with PTH in an Indian study.8 We too noted 

a significant correlation between alkaline phosphatase 

and PTH levels (p=0.000). 

CONCLUSION  

The prevalence of vitamin D deficiency in children with 

neurological illness is comparable to apparently normal 

Indian children and cannot be neglected. Growing 

neurologically ill children, especially late childhood and 

adolescent should be adequately supplemented with 

vitamin D and calcium. Children on drugs for a long time 

should therefore be screened periodically for vitamin D 

deficiency. 

Limitations 

The size of the cohort is relatively small and larger 

population-based studies are required to arrive at 

important risk factors. Certain risk factors like sunlight 

exposure and dietary intake could not be studied. 
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