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Vitamin D [25(OH)D] Serum Level on 
Headache Children

Abstract
Background: Statistical signification between serum 25(OH)D levels and headache 
in pediatric population is still controversial.

Purpose of study: To study vitamin D blood levels in primary headaches and 
to show the relationship with clinical parameters influencing clinical course of 
headache.

Materials and method: 67 males (42%) and 92 females (58%), aged between 
5-18 year, suffering from headache, divided into three diagnostic categories, 
according to ICHD-III classification: Migraine with Aura (MWA), Migraine without 
Aura (MWoA) and Tension-type headache (TTH). Level of Serum Vitamin D as 
determined by immune-histochemical methods of chemiluminescence, lower 
than 20 ng/ml, was considered pathological.

Results: 91 patients (57%) received a diagnosis of MWoA, 32 (20%) of MWA and 
36 (23%) of TTH. Hypovitaminosis D was found in 56% of children with MWoA, in 
50% of patients with MWA and in 44.4% with TTH. 12% of all the sample showed 
severe Hypovitaminosis D (<10 ng/ml). There were not statistically significant 
differences comparing Vitamin D serum levels between male and females in 
each categories of headache (p=0.36), but in TTH there is statistically significance 
(p=0.05) in adolescents and pre-adolescent than children under 10 years and in 
25(OH)D serum level in children with MWoA compared to patient with MWA and 
THH (p<0.05).

Conclusion: Our study shows a high incidence of vitamin D deficiency in pediatric 
population whit headache (56%), overall in migraineurs without Aura. Probably 
this objet could be directly correlated with a higher frequency of migraine attacks 
in children with MwoA.
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Introduction
In the last years hypovitaminosis D was considered as a health issue 
in many population worldwide. 25(OH)D is a steroid produced 
by the effect of ultraviolet light on 7-dehydrocholesterol in the 
skin. The effect of vitamin D takes place, as with other steroid 
hormones, either directly (over hours or days) by regulating gene 
transcription via nuclear vitamin D receptors (VDRs; genomic 
effect), or by altering calcium and chloride membrane transport 
via VDRs on the cell membrane (occurring in a shorter period), 
or by activating intracellular signal pathway activities [cAMP-
cyclic adenosine monophosphate, PKA (Protein Kinase A), PLC 

(phospholipase C), PI-3 kinase (phosphatidylinositol-3-kinase), 
and MAP kinase (mitogen-activated protein kinase); non-
genomic effect]. VDRs are also found in T lymphocytes in many 
organs and tissues, such as the brain, prostate, pancreas, gonads, 
breast tissue, colon, and muscles. The effectiveness of vitamin D 
is not limited to the maintenance of bone health by regulating 
calcium homeostasis and to prevent rickets and osteomalacia; 
it is also known to possess apoptotic, anti-inflammatory and 
immunomodulating properties [1]. In fact vitamin D has important 
anti-inflammatory effects as regulates the product of interleukin, 
TNF (Tumor Necrosis Factor) and the activity of macrophages 
and has a significant role in both direct and indirect regulation 
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of proliferation, differentiation and function of immune cells. 
So its receptor (VDR) is expressed by many types of immune 
cells including circulation monocytes, macrophages, dendritic 
and activated T cells. It has been demonstrated that vitamin 
D deficiency could result in a proinflammatory state and more 
interleukins release [2].

Background
Many authors showed that the relationship between vitamin D 
serum level and headache is still controversial.

Zandifar et al. [3] tried to find a correlation between migraine and 
hypovitaminosis D but low vitamin D serum level was not related 
with higher severity of migraine. According to this study, the 
ability of vitamin D to determinate a nitric oxide (NO) increasing 
and the consequential vasodilatation could contribute to worse 
migraine through an endothelial dysfunction. Hypersensibility of 
migraine patients’ arteries to vasoactive substances such as NO 
can be a cause of dysfunction.

In contrast, Mottaghi et al. [4] found a positive weak relationship 
between serum vitamin D and headache diary demonstrating 
several days interesting by headache pain. Furthermore in 2015 
with another study, they showed how vitamin D supplementation 
can decrease inflammatory factors such as C-reactive protein. 
In fact, increased CRP (C-reactive protein) levels were found in 
migraineurs according to theory of neurogenic inflammation in 
migraine pathogenesis [5].

 Even Celikbilek et al. [6] aimed to investigate the serum level 
of Vitamin D, Vitamin D binding protein (VDBP) and Vitamin 
D receptor (VDR) in combination in migraine patients from 
central Anatolia region. They found plasma Vitamin D and VDR 
levels lower in migraineurs than in control whereas VDBP levels 
were similar between the groups. Furthermore there were 
no correlations with headache characteristics including aura, 
severity, frequency and duration of migraine attack.

Motaghi et al. [2] investigated the association between migraine 
and two vitaminD receptor polymorphism (TaqI and FokI).

Cayr et al. [1] considered the positive effect of supplementary 
vitamin D therapy in addition to amitriptyline on the frequency 
of migraine attacks in pediatric patients. In the present study, 
there was a significant decrease in migraine attacks in the group 
starting treatment with a diagnosis of migraine and receiving vitD 
compared with the group receiving migraine treatment alone. 
It’s well known the neuroprotective effect on CNS through its 
antioxidative mechanism, neuronal calcium modulation and 
detoxificant mechanism.

Aim of the Study
The purpose of this study is to value the relationship between 
vitamin D serum level and type of the primary headaches.

Methods and Findings
The sample is composed by 159 children, 67 males (42%) and 
92 females (58%), aged between 5 to 18 year, suffering from 
headache, admitted to headache center of Neuropsychiatric 

clinic of University-Hospital of L’Aquila from 2012 to 2014. All the 
patients were Italian and from central regions of country.

Diagnosis of headache was made according to ICHD-III criteria of 
HIS, 2013 [7]. Children suffering from secondary headache were 
excluded.

All patients were given full physical and neurological examination 
and were assisted by the same pediatric neurology specialist. The 
patients were given an interview concerning the characteristics 
of their headache, associated symptoms and medications 
used and they were also given laboratory screening tests. 
In order to determinate blood 25(OH)D level were used 
immunohistochemical methods of chemiluminescence. Serum 
Vitamin D level lower than 20 ng/ml was considered pathological. 
Vitamin D serum level <10 ng/ml were considered as several 
hypovitaminosis. Patients were also categorized into two groups 
according to age: children <10 years old and children >10 years 
old.

Data analysis was performed using MedCalc-version 14.12.0 and 
the SAS System.

Results
Of 159 children come to our attention, 91 (57%) received a 
diagnosis of Migraine without Aura, 32 (20%) of Migraine with 
Aura and 36 (23%) of Tension-type headache (Figure 1).

Hypovitaminosis D was found in 83 children, 52.2% of the entire 
sample (Figure 2).

56% of children suffering from migraine without aura, in 50% of 
patients suffering from migraine with aura and in 44.4 of them 
suffering from Tension-type headache. Also we found several 
hypovitaminosis D in 15% of children with migraine without aura, 
in 3% of patients with migraine with aura and in 6% of them with 
Tension-type headache (Figure 3).

On Figure 4 we analyzed vitamin D serum level on the basis of 
gender and age. There were statistically significant differences 
comparing Vitamin D serum levels between male and females 
not in each categories of headache (p=0.36), but in TTH (p=0.05). 
Serum concentration was not lower in adolescents and pre-
adolescent than children under 10 years.

There is a difference statistical significance (p<0.05) in 25(OH)
D serum level in children with MWoA compared to patient with 
MWA and THH.

Discussion and Conclusion
In the present study we aimed to search an eventual correlation 

SAMPLE=159 children MwoA 
57 

MwA 

20 23 
TTH 

 
 

MwoA MwA TTH 
 Figure 1 The percentage of diagnosis of Migraine without aura, Migraine with aura and tension type headache in 

sample. The percentage of diagnosis of Migraine without aura, 
Migraine with aura and tension type headache in sample.

Figure 1
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between low vitamin D serum level types of primary headaches 
in children.

We found a high incidence (52.2%) of vitamin D deficiency in 
pediatric patients suffering from headache, higher than European 
and Italian data (42%).

The ability to identify factors that predispose to inflammation 
in headache is important for both prophylaxis and strategies 
for treating acute attacks. In the sample studied, the higher 
hypovitaminosis D on the MwoA could be directly correlated 
with a type of headache crisis and higher frequency of migraine 
attacks in children with MwoA. We think vitamin D could become 
a treatment option for headache, especially for children suffering 
from migraine without Aura, in order to decrease the frequency 
and the severity of pain attack. In Italy several author have 
determined hypovitaminosis D prevalence.

Hypovitaminosis D is a clinical condition spread all over the 
world, both in developed and in underdeveloped countries, like 
is shown by epidemiological studies (Table 1) [8-18].

There is known a powerful correlation between vitamin D 
deficiency and altitude: Prakash et al. [8] demonstrated a 
correlation between altitude and headache. It is known that in 
higher altitude there is more hypovitaminosis D.

Italy’s situation reflects world epidemiologic data. Also in 
Italy there’s a high prevalence of vitamin D serum insufficiency. 
Percentages don’t seem to vary according to latitude, even if in the 
south of Italy only one study was conducted by Vierucci et al. [19].
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 Figure 4: The percentage of Hypovitaminosis D in each diagnostic category on the basis of gender and age. 
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category on the basis of gender and age. 

Figure 4
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Study Publication Year Country Latitude Sample n. Age Deficit % (<20 
ng) Insufficiency Sufficiency

% (20-30ng) % (>30ng)
Absoud M 2011 UK 53°-59°N 1102 4-18 35% - -

Sioen I 2012 Belgium 51°N 357 4-11 58% 40% 2%
Gonzàles 2012 Europe Multicenter 1006 12,5- 42% 39% 19%
Gross M study 17,5
Dong Y 2010 USA 33°N 559 14- 29% 28% 43%

18
Kumar J 2009 USA NHANES 6275 1-22 9% 61% 30%

01-04
Mansbach JM 2009 USA NHANES 3951 1-11 18% 51% 31%

01-06
Maguire JL 2013 Canada 43°N 1898 1-5 6% 24% 70%
Santos BR 2012 Brazil 25°38’’S 234 7-18 36% 54% 10%

Kim SH 2014 South 34°-38° 2062 10- 68% 28% 4%
Chorea N 18

Poopedi MA 2011 South 36°S 385 10 7% 19% 74%
Africa

Table 1 Prevalence of hypovitaminosis D in pediatric patients in each continent.
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