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Abstract 

Background: Migraine which is a common intense headache occurs usually on one side of head accompained by the 

symptoms of nausea, vomiting and increased sensitivity to light and sound, photophobia and phonophobia. As the exact 

mechanisum in the pathogenesis of migraine is not clearly documented but it is thought that the deficiency of some 

important elements may have role to alleviate headache and migraine. Therefore we have evaluated the role of serum 

cholecalciferol, magnesium and calcium in the patients with migraine to confirm our results. 

Objective: The aim of this study is to evaluate the serum cholecalciferol, calcium and magnesium levels in the chronic 

migrainuers in comparison to normal healthy individuals. 

Methodology: A cross-sectional analytical study that was conducted at Isra University hospital and Liaquat University of 

health and medical sciences hospital, Hyderabad. Total sixty subjects were selected and divided into two groups as 

group-A comprising of 30 normal subjects and group-B consisting of 30 chronic migrainuers cases. The selection of case 

subjects were carried out through non-probability purposive sampling based on inclusion and exclusion criteria. Whole 

blood 5cc was taken from each subject and was immediately centrifuged at 3000 rpm for 10-15 minutes to separate out 

serum which is used for the quantification of cholecalciferol, calcium and magnesium levels in the serum. The data was 

analyzed on SPSS version 22.0. The continuous and categorical variables were analyzed using Student t-test and Chi 

square test. Results were described as statistically significant at p-values ≤ 0.05. 

Results: The data obtained by the present study showed that the mean±SD of age in group A and group B was 38.8±9.64 

and 40.2±10.7 years respectively with p-value 0.49 in the normal and migraine patients. However, mean±SD of serum 

cholecalciferol was found to be 23.94±7.04 and 19.08±6.33ng/dl respectively with p-value 0.007. It has also been noticed 
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that about 90% of the chronic migrainuers showed deficiency or insufficiency of serum cholecalciferol as compared to 

73% in the control subjects. The mean±SD of serum calcium in both groups A and was noted as 9.28±0.67 and 8.89±0.83 

ng/dl respectively with p-value 0.047. In addition mean±SD of serum magnesium was found to be 1.88±0.24 and 

1.75±0.20 ng/dl in both A and B groups respectively with p-value 0.022. 

Conclusion: It is concluded that serum cholecalciferol, calcium and magnesium was found to be in lower levels in the 

patients during migraine attack as compared to normal subjects having no complain of headache by the subjects. 

 

Keywords: Chronic Migrainuers; Cholecalciferol; Calcium; Magnesium 

 

 

Introduction 

A migraine is usually called as episodic vascular 
disorder which is a clinical condition that greatly disturbs 
the quality of life of the persons, their families and friends. 
The prevalence of this disease in both men and women is 
between 25 to 39 years of life period [1,2]. It has been 
reported in a study that migraine a primary headache 
disorder usually called as tension-type of headache 
continues to be under diagnosed and under-treated. It is 
characterized by the recurrent attacks lasting to 4-72 
hours and this may be accompained by the symptoms of 
neausea, vomiting, increased sensitivity to light and 
sound, photophobia or phonophobia [3-6]. 

 
Migraine which is a chronic headache disorder has 

been classified into two main sub-types migraine with 
aura and migraine without aura as recognized by the 
criteria of international Classification of Headache 
Disorder. Migraine with aura is characterized primarily 
by the transient neurological symptoms such as 
depression, repetitive yawning, fatigue and neck stiffness 
and pain where as migraine without aura is a clinical 
syndrome characterized by headache along with 
photophobia or photophonia [7]. It is reported that 
migraine which is caused either by cortical spreading 
depression theory is basically a disease related to the 
brain characterized by the disturbances in the normal 
functioning of brain or vascular theory which suggests 
that it is related by the widening of blood vessels that 
cause migraine pain and aura. It is further reported that 
serotonin a chemical neurotransmitter play an important 
role in the development of migraine [8,9]. 

 
Few studies reported that the basic mechanism of 

migraine pain in the brain is due to the release of some 
pain-producing inflammatory substances around the 
nerves and blood vessels in the head. The main 

characteristic of migraine attack is headache that may 
take several hours to 2-3 days. This neurological 
characteristic is often severe pulsating and one-sided 
[10,11]. 

 
Several studies in the scientific literature in this 

respect have reported the association of migraine with 
the serum level vitamin D, calcium and magnesium. In 
relation to the chemical nature, vitamin D is a fat soluble 
secosteroid synthesized in the skin from 7-dehydro 
cholesterol as hormone or ingested with food as vitamin 
[12]. Deficiency of vitamin D is associated with chronic 
pain disorder, depression and other neurological 
disorders [13,14]. 

 
It has been reported in another study that the brain 

has numerous receptors and vitamin D activating enzyme 
1α-hydroxylase found in many cell types and involved in 
bone and mineral metabolism, inflammation, immune 
system and in the metabolism of neurotransmitters. In 
addition vitamin D is also involved in the association of 
severe headache and thus it is considered as a potential 
prophylactic agent or adjuvant in the management of 
migraine [15,16]. 

 
It has been reported in a study that serum 

cholecalciferol has been associated with migraine by 
various hypothesis such as decreased synthesis of 
serotonin, modulation of nitric oxide production, cytokine 
and calcium channels with in microcirculation [17]. 
Extensive research has been done on the role of some 
important minerals. Many studies in this connection have 
been carried out reported on the role of magnesium and 
calcium particularly in the pathophysiology of migraine 
[18]. In addition some mechanisms are concerned to 
provide the justification of the relationship between 
calcium level and migraine attacks. In this connection few 
studies have shown that serum magnesium level in 
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migraine patients compared to healthy control subjects is 
found slightly lower where as the serum calcium is found 
in higher level [19]. However, some studies have shown 
that when calcium is administered along with Vitamin D, 
it minimizes the frequency of migraine in the 
considerable number of patients as calcium and 
magnesium interact with each other [20]. 

 
There are no studies conducted so far to measure 

serum cholecalciferol, serum calcium and serum 
magnesium together in the patients suffering from 
chronic migraine. Therefore, the purpose of this study is 
to determine the level of cholecalciferol, calcium and 
magnesium in the serum of migraine patients in 
comparison to the healthy control subjects. 
 

Methodology  

Study Design  

A cross-sectional analytical study that was carried out 
to determine the calcium, magnesium and cholecalciferol 
levels in the serum of chronic migraine patients. 
 

Study Settings  

This study was performed at Isra University Hospital 
Hyderabad and Liaquat University of Medical and Health 
Sciences Hospital Jamshoro. 
 

Duration of Study  

It was a two years study period extending from 
January 2015 to January 2017. 
 

Study Population, Sample size and Grouping  

This cross-sectional analytical study was conducted 
among migraine patients in comparison to normal healthy 
individuals. Considering the prevalence of migraine as 2% 
with 95% confidence interval 0.05 level of significance the 
sample size was calculated to be 30 [21]. Based on the 
sample size formula total 60 persons were selected and 
were divided into Group-A comprising of 30 normal 
having no complain of regular episodal migraine attacks 
and Group-B consisting of 30 chronic migraine patients. 
 

Baseline Data and Demographical Assessment  

Initially for each subject, baseline data regarding age, 
sex, bodyweight, height, waist circumference and body 
mass index were collected. Weight was taken by analogue 
scale with light clothing and without shoes. Height was 

taken by measuring without shoes for accuracy. BMI was 
determined using body weight (in kg) divided by height 
(in m2). Waist circumference was measured by inelastic 
tape at narrowest part of body below the ribs.  
 

Biochemical Assessment  

For the biochemical assessment, 5.0 ml of whole blood 
was taken from each patient during the migraine attack 
and when they were in a normal condition informing no 
complain of headache at the time of blood sampling. The 
blood samples were centrifuged at 4000 rpm for the 
separation of sera from the blood. The sera were then 
stored at – 20oC till analysis. 

 
The sera obtained from the blood of each individual 

were used for the determination of serum cholecalciferol 
[22], serum calcium [23] and serum magnesium [24]. 
 

Determination of Serum Cholecalciferol Level 
(Migraine and Normal Subjects)  

The serum 25-hydroxy vitamin D (25-OH-D) 
concentration is used to assess the vitamin D status. Non-
fasting levels of serum 2H (OH) D were measured in 
human plasma and serum using a chemiluminescent 
microparticle immunoassay ARCHITECT 1000 reagent kit 
system for the determination of 25-OH vitamin D. Based 
on the previous studies and reports of Institute of 
Medicine (10M) reported the serum levels of 25 (OH) D of 
< 20, ≥ 20 and <30 and ≥30 ng/ml as deficiency, 
insufficiency and sufficiency respectively [25]. The 
normal value is considered as 31-60 ng/ml. 
 

Determination of Serum Calcium (Ca++) Level  

The quantitative determination of calcium in human 
serum was carried out by using Roche 902 automated 
chemical analyzer. 

 
For the quantitative analysis of calcium level in the 

serum 6 test tubes were taken and were labeled from A to 
F. The amount of calcium standard 2ml of 20 mg/dl and 
diluted assay buffer (5ml diluted with 45ml HPLC graded 
water) were added into each tube. 10 µl of sample was 
added in 2 wells of the plate. Working detector reagent 
was added to all the wells. The plates were then shaken 
gently for 20-30 sec. The mixture was incubated for 5min 
at 37oC. The absorbance was read at 570nm and the 
reading was noted in mol/L. 

 
Normal value of Ca++ in serum: 2.15-2.55mol/L  
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Determination of Serum Magnesium (Mg++) 
Level 

The quantitative determination of magnesium in 
human serum was also carried out on Roche automated 
clinical chemical 902 analyzer. 

For the quantitative determination of magnesium level 
in the serum, 0.5 ml of serum was taken from each person 
and was then transferred to the konelab 60 chemical 
analyzer for analysis. 2 µl of serum was taken along with 
240 µl of reagent with 2.41 mg/dl of calibrator No.2 
(CALS). Mixture was read at 510 nm. The reading was 
then noted in mmol/L. 
Normal value: 0.66 – 0.99 mmol/L 
 

Statistical Analysis  

The data was collected and reported as 
mean±standard deviation. One way ANOVA SPSS version 
22.0 was used to find out the significant result. 
Continuous and numerical values were analyzed by 
student t-test while the categorical values were analyzed 
by chi square test and results were presented as 
frequency in percent and at 95% confidence interval. P-
value <0.05 were considered as significant difference 
between the groups. 
 

Results  

The present study is concerned to evaluate the 
demographical and biochemical assessment between the 
case control chronic migraine patients in comparison to 
normal subject. The demographic evaluation among the 
groups were gender, age distribution, body weight and 
body mass index while the biochemical assessment 
include determination of cholecalciferol, calcium and 
magnesium levels in the serum of both groups.  
 

Demographical Assessment 

The gender distribution of study subject male and 
female between controls (group A) and migraine cases 
were noted as 15 and 15, 10 and 20 respectively with p-
value of 0.39 (Table 1). 
 

The age distribution in the study subject showed 
mean±SD age in the groups A and B was 71.50 ± 11.5 and 
79.17 ± 12.46 kg respectively with t-value 0.53 and p-
value of 0.138 (Table 1). 
 

The body mass index among group A and B was 
found to be 28.47 ± 3.81and 29.71 ± 3.58 kg / m2 
respectively with p-value 0.196 (Table 1).  

Variables Control Subjects (Group-A) Case Subjects(Groups –B) P-value 

Sample size (n) 30 30 - 

Gender 15 (M) + 15 (F) 10 (M) + 20 (F) 0.39 

Age (mean ± SD) 38.8 ± 9.64 40.2 ± 10.7 0.49 

Body wt (kg) 74.50 ± 11.5 79.17 ± 12.46 0.138 

BMI (kg/m2) 28.47 ± 3.81 29.71 ± 3.58 0.196 

Table 1: Demographic Variables of Control and Case Subjects. 
 

Regarding the categorical distribution of body mass 
index among both groups A and B, the BMI categorized 

the persons as normal, over weight and obese (Table 2, 
Figure 1). 

 

Subjects (n=60) Normal <25 (kg/m2) 
Over Weight 25-29.9 

(kg/m2) 
Obese ≥ 30 (kg/m2) P-value 

Group –A (n=30) Control 13 5 12 0.358 

Group – B (n=30) Chronic 
migraine 

8 5 17 
 

Table 2: Categorial Characterization of person with nature of body mass index in the study group. 
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Figure 1: Categorial Characterization of person with 
nature of body mass index in the study group. 

 
 

Biochemical Assessment of case and control 
Subjects  

Serum cholecalciferol (ng/ml) : The mean±SD serum 
cholecalciferol level among groups A and B was noted as 
23.94 ± 7.04 and 19.08 ± 6.33 ng / ml respectively with p-
value 0.007 (Table 3A)  
 

The status of serum cholecalciferol in the serum of 
both subjects were also noted and classified according to 
the required quantity 30 ng / ml consider as sufficiency, 
20 – 30 ng / ml insufficiency and < 20 ng / ml in the 
serum signify as deficient (Table 3B; Figure 2). 

 
The mean±SD serum calcium level in both study 

group A and B was found to be  
9.28 ± 0.67 and 8.89 ± 0.83 mg / dl respectively with p-
value of 0.047 (Table 3A). 

 
The mean±SD serum magnesium levels among both 

group of study subjects was found to be 1.88 ± 0.24 and 
1.75 ± 0.20 mg/dl respectively with p-value of 0.022 
(Table 3A). 

 

Biochemical Variables Normal Value 
Total Subjects (n=60) 

P-value Group-A (n=30) 
Control 

Groups –B (n=30) Chronic Migraine 

Serum Cholecalciferol 31-60 ng/ml 23.94 ± 7.04 19.08 ± 6.33 0.007 
Serum Calcium 2.15-2.55mol/L 9.28 ± 0.67 8.89 ± 0.83 0.047 

Serum Magnesium 0.66 – 0.99 mmol/L 1.88 ± 0.24 1.75 ± 0.20 0.022 

Table 3A: Serum Cholecalciferol, Calcium and Magnesium in the Study Subjects.  
 

Subjects (n=60) Sufficiency > 30 ng / ml Insufficiency 20-30 ng / ml Deficiency< 20 ng / ml P-value 

Group –A Control (n=30) 8 12 10 
0.029 

Group – B Control (n=30) 3 7 20 

Table 3B: Status of Serum Cholecalciferol in the Study Subjects.  
 

 

 

Figure 2: Status of Serum Cholecalciferol in the Study 
Subjects. 

Discussion  

In the current study we have analyzed the serum 
cholecalciferol, calcium and magnesium levels in the 
patients of chronic migraine which is an episodic 
headache of vascular origin of unknown etiology and 
pathogenesis. In association with this unknown etiology 
present research accepted the alternative hypothesis 
because serum cholecalciferol, calcium and magnesium 
showed association with the severity of pain and other 
symptoms like nausea, vomiting, photophobia or 
phonophobia in chronic migrainuers. Various hypothesis 
reported that serum cholecalciferol has been associated 
with migraine such as decreased serotonin synthesis, 
modulation of nitric oxide and calcium channels within 
microcirculation. As exact mechanism in relation to 
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migraine with serum cholecalciferol is still known, 
however few studies reported that there is a strong 
association with chronic pain [17,26]. 

 
In the present study we have found many people who 

were affected with chronic migraine pain in the different 
age groups noted as 38 ± 9.64 and 40.2 ± 10.7 
respectively with p-value 0.49. These findings are 
consistent with previous studies which also reported 
similar findings and association in different age group of 
persons with chronic migrainuers [27,28]. 

 
The mean body weight and mean BMI in the study 

group of A and B are found consistent with previous 
studies [29,30], however certain studies reported 
different body weight and BMI in chronic migrainuers 
while the mean BMI in the groups A and B was noted as 
28.47 ± 3.81 and 29.71 ± 3.58 kg / m2 respectively with p-
value 0.196. The findings are consistent with the previous 
study which also showed high BMI in chronic ± 
migrainuers [31,32]. It has also been reported in few 
studies regarding the impact of vitamin D deficiency and 
frequency of headache in migrainuers [33,34], as many 
studies reported that the relationship between serum 
vitamin D level and headache in still controversial [35-37]. 
However, present study is therefore taken into 
consideration to resolve this controversy. 

 
The present study also aimed to evaluate serum 

cholecalciferol level with the association of pain in the 
chronic migrainuers. It has been observed that 90% of 
chronic migrainuers revealed deficiency or insufficiency 
of serum cholecalciferol compared to control subjects. 
This low serum cholecalciferol are consistent with Tozzi, 
et al. [38] which has also reported vitamin D to as low as < 
10 ng / ml in migrainuers. Our findings also in tine and 
found consistent with previous studies [38] where 
insufficiency and deficiency of serum cholecalciferol were 
found in 67% of the population respectively. 

 
In our study we investigated and think that vitamin D 

could be a better treatment option for headache especially 
for chronic migraine patients and this supposed to 
decrease the frequency and the severity of pain attack. 
Their findings thus support the present study as 90% of 
chronic patients showed deficiency or insufficiency of 
serum cholecalciferol as compared to 73% in control 
subjects. This is inconsistent with previous study 
reported from Pakistan and other countries [39]. In the 
current study we have also investigated the mean±SD 
serum magnesium level in both control and case groups 

and level of Mg++ in the serum was found to be as 1.88 ± 
0.24 and 1.75 ± 0.20 ng/dl respectively with p-value 
0.022. It has also been reported in this connection that 
prophylactic use of oral Mg++ or during an episode of 
headache was a useful approach that reduced the 
migraine attacks [40,41]. According to a recent study it 
has been observed that the serum level of ionized Mg++ an 
active form of magnesium was not significantly different 
in migrainuers from those without migraine. This is in 
contrast to the present as well as previous studies. Low 
level of magnesium in the serum of chronic migraine 
patients has been reported by the previous study [42] and 
this finding also in line with the present study. In case of 
serum calcium level in both groups A and B was noted as 
9.28 ± 0.67 and 8.89 ± 0.83 mg/dl with p-value 0.047. In 
the current study we have also investigated the role of 
calcium level in the serum of chronic migrainuers. Few 
studies in this connection reported that increased serum 
calcium in migraine is also the cause of migraine 
headache. This finding in contradistinction to the present 
and previous studies [43]. 
 

Conclusion  

In conclusion, based on the results of the present 
study and other few studies we have agreed that mostly 
headache is basically related to the deficiency of vitamin 
D among migrainuers. The impact of vitamin D on the 
severity of migraine attacks is still not clear while the role 
of vitamin D in several neurological disorders has been 
widely investigated. The present study mentioned that 
the mean serum magnesium and calcium levels in 
migrainuers are significantly less as compared to normal 
persons. Few studies in this regard showed the 
association of vitamin D, calcium and magnesium in 
migraine patients separately but the present study is 
concerned with the association and quantification of all 
the parameters together in migraine patients. Therefore 
through this study it is recommended that all the 
parameters should provide beneficial tool in assessing the 
patients with migraine by the physicians. 
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