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Abstract  

Background- Migraine is a common neurological disorder. It 
affects 11% of the world's population and 2.6-5 % of the Saudi 
population. Its prevalence in women is 3 times more than in men. 
Although the pathogenesis of migraine headache is not fully 
understood but there is an assumption that some nutrients may be 
related to headache. This study was designed to measure the levels 
of vitamin D, calcium, sodium, and potassium that might have a 
relationship with migraine in Saudi females. Methods- The sample 
comprised 91 previously diagnosed migraine patients and 54 
healthy control subjects. We collected data regarding age, weight, 
height, marital status, education, medical history, and 
consumption of vitamin and mineral supplements for each 
participant. Blood sample was obtained, and serum vitamin D, 
calcium, sodium and potassium were measured at the chemistry 
lab in King Abdulaziz Hospital. For between group comparisons 
independent-sample t-test analysis of variance was done. Results- 
There were 91 migraine patients aged (mean ± SEM) 32.91 ± 
1.187 years and 54 controls aged (mean ± SEM) 30.00 ± 1.320 
years. No significant differences were found in migraine patients 
compared with the healthy controls in vitamin D, sodium and 
potassium concentrations (p>0.05). However, we found a 
significant difference in calcium serum level between the two 
groups (p= 0.00002). Conclusion- A higher significant difference 
in calcium level in migraine patients was observed compared to 
the healthy controls, while no significant differences were 
observed in the other parameters. Future studies should attempt to 
confirm the relationship between calcium deficiency and 
migraine. In addition, there is a need for well-designed clinical 
trials to investigate the effects of serum vitamin D, calcium, 
sodium and potassium serum levels on higher risk of migraine. 

Keywords: Migraine Headache, Vitamin D, Calcium, Sodium, 
Potassium. 

Introduction 

Migraine is the most common neurological disorder worldwide 
(Vos et al., 2015; Steiner et al., 2015). The headache prevalence 
in Saudi Arabia at 8–12% and 2.6-5 % of them is a migraine 
headache (Rajeh et al., 1997; Jabbar and Ogunniyi 1997; 
Benamer et al., 2010). Many epidemiological studies have shown 
the association of migraine with the social, economic and 
personal habits of the patients (Borsook et al., 2005; Olesen et al., 
2013). Migraine causes a substantial level of disability in both 
males and females under the age of 50 years as it affects 15 % of 
patients with headaches (Borsook et al., 2005; Coppola et al., 
2009; Matías-Guiu et al., 2011; Launer et al., 1999). It usually 
begins at childhood or adolescence and can remain with the 
patient for lifetime (Fukui et al., 2008; Loder et al., 2015). 
Migraine is more common in women than men as its prevalence 
is 12-18% of the general population, affecting 18%-20% of 
women (Fukui et al., 2008; Semiz et al., 2013). 

Migraine is divided into several types but the most common types 
are Migraine with Aura (MA), Migraine without Aura (MO) and 
Chronic Migraine (CM) (Olesen et al., 2013). The migraine 
attack lasts from 4 to 72 hours. It is usually mild at the beginning 
but, in some cases, may become severe (Jay and Barkin, 2017). 
Symptoms which can be associated with migraine attacks include 
nausea, vomiting, tiredness, speak difficultly, phonophobia 
(sensitivity to sound) and photophobia (sensitivity to light) (Fukui 
et al., 2008; Silberstein 1995; Mollaoğlu 2013). Also, in some 
cases, neck pain can begin in the premonitory phase and 
continues through the postdrome phase (Ashina et al., 2015; 
Florencio et al., 2014; Lampl et al., 2015). 

There are many internal and external factors that cause migraine, 
which include: fasting, sleep disturbance, stress (Fukui et al., 
2008; Karli et al., 2005; Hauge et al., 2010; Kelman 2007), 
alcohol consumption (Taylor 2009; Littlewood et al., 1988), 
smoking (Kelman 2007; Rasmussen and Olesen 1995; Rasmussen 
1993) and hormonal factors in women (menstruation, pregnancy, 
menopause and use of oral contraceptives) (Gupta et al., 2007). 
Foods such as bananas, peanuts (Kokavec, 2016), caffeine, citrus 
fruits, and dairy products can also trigger migraine (Holzhammer 
and Wöber, 2006). A few studies found that neck problems, 
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sexual problems, and travel may also cause migraine (Wöber et 
al., 2006). 

Some researchers reported that there is a relationship between 
vitamin D and migraine patients (Wheeler 2008). On the other 
hand, other researchers found no significant difference in serum 
levels of vitamin D between migraine patients and controls 
(Zandifar et al., 2014; Mottaghi et al., 2013). Studies on the 
relationship of calcium and migraines have not been abundant. 
There was one study which found that elevated level of calcium 
in the blood is associated with an increased risk of migraine (Yin 
et al., 2016). A significant increase of cerebrospinal fluid (CSF) 
sodium during migraine attacks was found, but not in the sodium 
or total calcium of plasma (Harrington et al., 2006). A low 
sodium diet may also lead to a lower frequency of headache 
(Amer et al., 2014). A high sodium intake leads also to a lower 
frequency of migraine (Pogoda et al., 2016).   

Migraine is a public health problem that has been widely studied 
over the past decades. Although multiple studies have been 
conducted on migraine in different countries, local studies in 
Saudi Arabia was limited. Therefore, the relationship between 
migraine in Saudi females and some basic nutrients was 
monitored. The purpose of the present study is to examine 
association between serum levels of vitamin D, sodium, 
potassium, calcium and migraine. 

Materials and Methods 

Study Participants and Design 

Samples participants in this study were collected from neurology 
clinic in king Abdulaziz University Hospital in Jeddah City, 
Saudi Arabia. The study protocol was reviewed and approved by 
Unit of Biochemical Ethic Research Committee, King Abdulaziz 
University, Jeddah, KSA.  

The study sample consists of 91 previously diagnosed migraine 
patients and 54 healthy subjects (controls). The participants were 
females aged between 18-65 years diagnosed with migraine 
according to the third edition of the International Classification of 
Headache Disorders (ICHD-3) and the International Headache 
Society (HIS). The participants with chronical illnesses such as 
renal disease, liver disease, thyroid disorders, diabetes and 
hypertension were excluded. The participants who take 
medications that affect bone metabolism such as steroids and 
antiepileptic medication, pregnant women and those of age less 
than 18 or more than 65 years also were exclude. Potentially 
eligible participants were invited to attend the research clinic for 
assessment. Participants were provided with verbal and written 
information about the study (including the patient information 
sheet). Eligible participants signed and filled informed consent. 

Data was collected regarding age, weight, height, marital status, 
education, medical history, and consumption of vitamin and 
mineral supplements for each participant. Weight was measured 
by analogue scale with light clothing with accuracy of 0.5 kg. 
Height was measured by tape measurement accurately wearing no 

shoes. BMI was determined by the following equation: body 
weight (in kilogram) divided by height (in meter square). 
Volunteers were asked whether they were taking vitamin D 
supplements or any other drugs as well as if suffering from any 
other non-chronic diseases for maintain the integrity of the 
specifications.  

Biochemical Analysis 

Blood samples were obtained as a single withdrawal (5 ml) from 
each participant after an 8 to 12-hour overnight fasting period. 
Each blood sample was added to a plain tube and allowed to clot 
for 30 minutes at room temperature (25 ºC) and it was processed 
using centrifuge at 3000 rpm for 10 minutes to separate serum. 
Serum samples were aliquoted in Eppendorf tubes and stored at 
−80 °C until the measurement of biochemical variables.   

In the current study, vitamin D, calcium, sodium and potassium 
were assessed automatically in the chemistry lab King Abdulaziz 
University Hospital. Two kinds of devices were used to measure 
the parameters: Immunoassay Analyzer (Cobas e 601) for the 
determination of vitamin D and Dimension Xpand (siemens) for 
the determination of sodium, calcium and potassium. 

Statistical Analysis 

All the collected measured data were assessed by using 
statistically package for social science software (SPSS) 
descriptive statistics version 21, Chicago, IL, USA. Descriptive 
statistics were used to analyze the demographic characteristics. 
Data was expressed as means ± standard error deviation (SED). 
Differences in means of the study parameters between migraine 
patients and healthy controls were assessed using independent-
sample T-Test "t". A p-values less than 0.05 was considered as 
statistically significant.  

Results 

The demographic data used in this study for migraine patients and 
control groups are provide in Table 1. One hundred and forty-five 
participants with mean age of 31.83 years were included. There 
were 91 migraine patients aged 32.91 ± 1.187 years and 54 
control subjects aged 30.00 ± 1.320 years. Statistical analysis for 
this study using independent t-test revealed no significant 
difference in age and weight between patients and control 
subjects. On the other hand, data showed that the BMI and height 
were significantly increased in patients when compared with 
control subjects. 

The laboratory data for migraine patients and control cases are 
shown in Table 2. No significant differences were found in 
Vitamin D, sodium and potassium concentrations in migraine 
patients when compared with the controls (P>0.05). However, 
serum calcium concentrations (p=0.00002) were found to be 
lower in migraine patients than in controls (P<0.001). The 
prevalence of sufficient, insufficient, deficient vitamin D levels 
was 18.7%, 61.6% and 19.8% in migraine patients compared to 
24.1%, 37% and 38.9% in controls, respectively. 
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Table 1: The demographic data for migraine patients and for 
control group. 

 
 

Patients 
N= 91 

Mean ± SEM 

Controls 
N= 54 

Mean ± SEM 
p-value 

Age 32.91±1.187 30.00±1.320 0.117 
Weight 65.43±2.098 60.04±1.417 0.068 
Height 156.75±0.669 158.94±0.729 0.035 
BMI 25.68±0.541 23.76±0.527 0.019 

BMI= body mass index; SEM= standard error mean; P-value 
<0.05 was considered statistically significant 

Table 2: The laboratory data for migraine patients and control 
cases. 

parameters Patients 
(n= 91) 

Controls 
(n= 54) 

P value 

Vit. D (75-250 nmol/l)* 
x̄ ± SED 

48.57±2.29 51.22±4.92 0.583 

Ca (2.12-2.52 mmol/l) 
* 

x̄ ± SED 
2.12 ± 0.02 2.24 ± 0.14 0.000 

Na (136-145 mmol/l) * 
x̄ ± SED 135.94 ± 1.59 138.78 ± 0.31 0.085 

K (3.5-5.1 mmol/l) * 
x̄ ± SED 4.25 ± 0.04 4.167 ± 0.05 0.240 

Vit. D= vitamin D; Ca= Calcium; Na= Sodium; K= Potassium; x̄= 
mean; SED= standard error mean; P-value <0.05 was considered 
statistically significant. 

The most common symptoms reported manifestations 
accompanying migraine headache were nausea (73.3%), a change 
of mood (67.8%), difficulty in concentration (38.9%), muscle 
weakness (31.2%), vomiting (30%), and sleep disturbance 
(8.9%). Results showed that the most frequently reported 
migraine triggers were photophobia (78.9%), noise (67.8%), 
phonophobia (61.8%), stress (45.6%), and odors (34.4%). 

Discussion 

There is an assumption that some foods may be provocative or 
preventative to headaches. It is not necessary to exclude certain 
foods or certain components from diets, but it may require 
regulating certain essential components such as vitamins, ions, 
proteins, carbohydrates, and fats (Martin et al, 2016). According 
to these we hypothesized that vitamin D, calcium, sodium and 
potassium levels may be associated with migraine. 

Recent many studies have focused on vitamin D and its 
relationship to many diseases, including neurological diseases. 
However, some studies of serum vitamin D levels correlation to 
migraine are still uncertain. Some of case reports have indicated 
the role of vitamin D in headache, including migraine. In this 
study, we have demonstrated no significant association between 
serum levels of vitamin D and migraine. In 2010, Krusz et al., 
reported no significant differences in vitamin D levels in patients 
with migraine or patients with any other pain disorders. But, this 
study had a limitation as it contains migraine group and pain 
syndrome group but lacks a control group. Zandifar et al., 2014, 

found no significant difference in plasma levels of vitamin D 
between migraine patients and controls, also no correlation 
between the levels of vitamin D and migraine severity. Another 
study has shown no significant relationship between serum 
vitamin D and migraine severity (Mottaghi et al., 2013). The 
results of the studies mentioned earlier were similar to our 
findings. In contrast, in 1994, Thys-Jacobs observed a significant 
reduction of migraine attacks, frequency and duration after two 
months of usage of vitamin D and calcium supplements (Thys‐
Jacobs 1994 and Thys‐Jacobs 1994), but this study was limited 
because of the low number of the study cases (two 
premenopausal and two postmenopausal women without control 
group). Also, it was found that postmenopausal patients with 
migraine and low levels of vitamin D showed decreased 
frequency and duration of migraine attacks with the 
supplementation of vitamin D and calcium (Kjærgaard et al., 
2012). In 2009, Prakesh et al., reported a positive effect of 
vitamin D and calcium supplements among patients with vitamin 
D deficiency, osteomalacia, and chronic tension‐type headaches 
as they found an improvement or decrease in headache severity. 
Wheeler (2008) suggested that there is a link between vitamin D 
and migraines in people with vitamin D deficiency. But his study 
was limited because the criteria for the diagnosis of migraine 
were not clear and the group of patients and controls who used 
vitamin D supplements were not excluded from the study. In 
2010, O’Brien et al. also found a high prevalence of vitamin D 
deficiency among pediatric patients with headaches. Togha et al 
(2018) observed the relationship between vitamin D and migraine 
that subjects who had a higher level of serum vitamin D were 
lower odds of migraine than others. Regional factors may also 
contribute to migraine attacks. There are many studies showed 
that more than half the population in Saudi Arabia suffer from 
vitamin D deficiency (Al Wossaibi and Al Howeish 2011; 
Kaddam et al., 2017; Siddiqui and Kamfar 2007; Ardawi et al., 
2011). 

The epidemiological correlation studies have not systematically 
studied a possible relationship between serum calcium levels and 
migraines. Thus, we aimed to test the hypothesis that the 
diagnosis of migraine is associated with low levels of calcium in 
the blood, diagnosed as hypocalcemia. In our analyzes, we found 
a significant difference in levels of calcium between migraine 
patients and control cases. In addition, the prevalence of 
decreased level of calcium concentration in migraine and control 
groups were 39.6% and 13%, respectively. This means that 
calcium levels in migraine patients are lower than others. Based 
on that, we concluded a relationship between levels of calcium 
and migraine headache disorder. As we mentioned earlier, some 
studies found that calcium and vitamin D supplements reduce 
migraine attacks, frequency and duration of the headache (Thys‐
Jacobs 1994a; Thys‐Jacobs 1994b; Kjærgaard et al., 2012). Our 
results were in good agreement with those reported previously. 
Yin et al. found that elevation of serum calcium levels was 
associated with an increase in the risk of migraine (Yin et al., 
2016). The results found by Yin et al were inconsistent with our 
findings. Some elements’ concentrations in the intracellular may 
have an effect on the level of calcium concentration such as 
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magnesium; magnesium is known to play an important role in the 
regulation of Ca entry in neural cells (Qujeq, D., et al., 2012). 
Also, Serum calcium levels and migraine can be affected by 
genetic factors (Yin et al., 2016). 

High sodium dietary is known to be associated with many 
diseases such as hypertension which leads to stroke, cardiac, and 
kidney diseases (Meneton et al., 2005). Hypertension, 
hypotension and obesity were associated with migraine (Tietjen 
et al., 2007; Blaustein et al., 2011) Moreover, the risk of 
cardiovascular disease is higher in migraine patients (Mancia et 
al., 2011; Scher et al., 2005). In our study we found that there is 
no relationship between migraine and sodium level in blood. In a 
study conducted by Harrington et al., (2006) a significant increase 
of CSF sodium during migraine attacks was found but not the 
change of sodium in plasma or in total calcium, total magnesium, 
and ionized calcium or potassium (Harrington et al., 2006). In 
2014, Amer and colleagues found a relationship between low 
sodium intake and frequency of headache. The participants in the 
previous study were diagnosed with prehypertension. This is 
relatively different from the sample type selected in our research. 
Pogoda et al (2016), contradicted results of the study conducted 
by Amer, as he found that high sodium intake leads to a lower 
frequency of migraine. These differences in results might be 
explained by differences in the study design. Campbell et al 
(1995), reported elevated sodium blood levels in migraine 
patients (as distinct from our measurements that revealed no 
change in plasma sodium). In our analysis, there was no 
significant difference in potassium among migraine patients and 
controls. To the best of our knowledge there have been no 
research studies studying the relationship of potassium in people 
with migraines. 

Conclusion 

In this study, high significant difference in calcium in migraine 
patients compared to controls was found. The level of serum 
calcium is lower in migraine patients than others. However, no 
relationship was found between vitamin D, sodium and potassium 
in migraine patients in Saudi female. Regional and genetic factors 
may also contribute to migraine. Future studies should be 
performed to confirm the causal relationship between calcium 
deficiency and migraine. We suggest that there will be a need for 
a well-designed clinical trial to investigate the effects of serum 
vitamin D, calcium, sodium and potassium on higher risk of 
migraine. 
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