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Abstract

Migraine is a common and debilitating neurological disorder. It is crucial to realize

that migraines are distinguished from other types of headaches. People suffering from

migraine are often unable to function normally, neglecting work and daily duties. The

associated costs burden not only the patients but also their family and social life. What is

more, many psychiatric comorbidities are common in migraine patients. Because of all these

factors, preventive treatment is essential because it can decrease migraine frequency and

improve quality of life. There are many preventative medications but satisfactory

improvement in reducing the frequency of migraine attacks may not be achieved without

modification of lifestyle including taking care of physical activity and supplementation. Many

studies have shown that moderate physical activity and supplementation of vitamins B2, D,

coenzyme Q10 and magnesium has a positive effect on reducing duration and frequency of

the migraine attack.

Purpose of work: The aim of this review is to analyse current research on the effectiveness

of supplements and physical activity as a prevention of migraine.

Materials and methods

This article is based on the available literature found in the PubMed database with the use of

key words such as migraine, riboflavin, coenzyme Q10, magnesium, vitamin D, migraine

prevention, physical activity
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Introduction

Migraine is a common neurological disease and a leading cause of disability in people

under 50 years of age. [1] According to epidemiological studies, it affects both men and

women, but women suffer from migraine even three times more often than men. [2] Migraine

is significantly different from other types of headaches. It is typical for migraine to last from 4

to 72 hours, a headache is located unilaterally, has a throbbing character, moderate to severe

intensity and it is aggravated by physical activity. What is more, a migraine is often associated

with nausea, vomiting, sensitivity to light and sounds. [3] Furthermore, many psychiatric

comorbidities are common in migraine patients. According to different studies, people with

migraines are 2.5 times more likely to develop depression than people who do not suffer from

migraine headaches. A meta-analysis of data from 12 studies on migraine and depression

found that the incidence of depression in migraineurs is highly variable, ranging from 8.6% to

47.9%. [4] Psychiatric comorbidities are really important risk factors for the progression from

episodic to chronic migraine that is defined as a very frequent headache (more than 15 times

per month for at least 3 months). [5]

The pathogenesis of migraine is not fully understood but there are many concepts. One

of the mechanisms that is involved in pathogenesis of migraine is extracranial arterial

vasodilation. The other one is neurogenic inflammation during which as a result of the

dilation of the extracranial arteries, the activation of nerve fibers that are involved in the

perception of pain is observed, and chemical substances such as substance P or neurokinin A

are released. [6] Another important theory suggests that attenuated metabolism of oxygen due

to the malfunctioning mitochondria may also have impact on migraine pathophysiology. That

is why supplements that improve mitochondrial function might be useful in migraine

prophylaxis. [7]
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This article presents the benefits of supplementation and physical activity in the

prevention of migraine.

Riboflavin

Riboflavin, also known as vitamin B2, is a water-soluble precursor to flavin

mononucleotides used to transport electrons in the Krebs cycle. This is required to produce

the right amount of energy, maintaining energy-related cellular functions and maintaining cell

membrane stability. [8] What is more, riboflavin reduces the intensity of mechanisms such as

oxidative stress, neuroinflammation and mitochondrial dysfunction that play a role in the

pathogenesis of neurological diseases, including migraine. [9] According to research, vitamin

B2 supplementation has a significant effect on duration and frequency of migraine attacks.

[10] There were 5 clinical studies investigating the efficacy of riboflavin in the prevention of

migraine headaches and they have been rated in a systematic review with positive results. In a

randomized double-blind group-controlled trial using 400 mg/day of riboflavin, 59%

reduction in migraine attack frequency has been observed. [11] Two other open-label studies

also used riboflavin 400 mg daily and showed a reduction in migraine attack frequency from 4

attacks to 2 attacks per month. Four randomized studies compared the effectiveness of

vitamin B2 in preventing migraine attacks with other pharmaceuticals used to prevent

migraine. In the study of Rahimdel et al. from 2015, 90 patients were included in the study,

and they were randomly divided into two equal groups. The first was treated with riboflavin

and the other one was treated with valproic acid. It was shown that there is no significant

difference in the effects of these substances when it comes to migraine prevention. [12] A

similar conclusion was made in the study of Schoenen, where aspirin was compared to

vitamin B2. [13] On the other hand, in the study of Natashu and in the study of Sándor where

one group was given vitamin B2 and the other group was treated with propranolol or

bisoprolol a difference in the intensity of migraine pain was observed, as ribovlavin did not

reduce it. However, there was no difference in the reduction of migraine attack frequency.

[14,15] What is very important, taking riboflavin is associated with a much lower risk of side

effects compared to drugs used in the prevention of migraine. [10] Possible side effect that

has been observed with riboflavin was diarrhea. [16]

Coenzyme Q10

Coenzyme Q10 is an enzyme cofactor produced endogenously in all cells in the body,

whose main function is to promote mitochondrial proton-electron translocation. [7] As a lipid-
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soluble nutrient its adsorption of supplemental form can be enhanced by combining it with a

meal rich in fat. [17] The studies report that CoQ10 is characterized by its safety and is well

tolerated without causing important side effects even in high doses, however some

gastrointestinal symptoms can be observed when the dose is higher than 1200mg/day. [18,19]

CoQ10 administration has a wide range of applications. It may be useful as

supplemental therapy in various metabolic and cardiac conditions but more studies should be

performed. [20] Its supplementation was also studied in neurological diseases such as

migraine, Parkinson’s disease, Huntington’s disease, Alzheimer’s disease and several others.

[21]

When it comes to migraine, some studies reported that migraine may be caused by the

mitochondrial impairment, whereas CoQ10 has been shown to improve mitochondrial

oxidative phosphorylation in humans, therefore it could be utilized as a migraine preventive to

reduce the severity and frequency of the headaches. [22] Furthermore, oxidative stress also

takes place in migraine pathophysiology, which could explain the reduction of antioxidant

levels in migraine patients in comparison to controls. [23] Additionally, in a study conducted

by Dahri et al. CoQ10 presented ability to decrease inflammatory mediators like TNF-� and

its supplementation had significant prophylactic effect on migraine attacks. [24] It could be

explained by the fact that migraine in previous studies was associated with higher levels of

inflammation. [25] A recent meta-analysis conducted by Sazali et al. (2021) of coenzyme Q10

supplementation for prophylaxis in adult patients with migraine, based only on randomised

control trials, that consisted of a total of 371 participants showed that supplementation of

CoQ10 can reduce the frequency of migraine headache in comparison to the control group,

however, there was no statistically notable decrease in intensity of migraine headache. Daily

oral dose of Coenzyme Q10 in included studies varied from 30 to 800mg. [26] Results of

different meta-analysis from Parohan et al. (2019) based on four randomized clinical trials

with 221 participants included (two of the included clinical trials were the same as in the

meta-analysis described before) also suggest that coenzyme Q10 supplementation may be

useful in reducing the frequency of migraine attacks per month but without an effect on the

severity or length of migraine attacks. The oral dose per day of CoQ10 in those studies varied

from 100 to 400 mg. [27] On the other hand, Zeng et al. (2019) presented in meta-analysis

that ubiquinone was able to reduce migraine attacks length and frequency but not its severity.

[28] Despite different conclusions, due to the promising results of CoQ10 supplementation
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presented in those studies further research should be proceeded to clarify the role of

ubiquinone use in the management of migraine.

Magnesium

Magnesium is a very important intracellular cation that is necessary for many

physiological functions in the human body and essential reactions that lead to energy

production. [29] What is more, magnesium plays a role in many mechanisms that could be

engaged in migraine pathogenesis such as stabilizing membrane, preventing vasoconstriction

and inhibiting platelet aggregation. [30] Insufficient magnesium level in the body will cause

these mechanisms to not work properly and migraine pain will arise. Besides, it has been

proven that magnesium deficiency causes the formation and secretion of the P substance

which acts on sensory fibers, causing neurogenic inflammation and, consequently, headaches.

[31] Systemic deficiency of magnesium is observed in many neurological diseases, including

migraine. [32] Furthermore, a study has been conducted that patients have reduced levels of

magnesium in the brain during the migraine attack. [33] According to research,

supplementation with high doses of magnesium can be effective in migraine prevention. [34]

A randomized, double-blind study was conducted in which 81 patients suffering from

migraine participated. Patients were given 600 mg of oral trimagnesium dicitrate for 12 weeks.

The study showed a reduction in the frequency of migraine attacks at week 9-12 compared to

placebo. In the group that received 600 mg of magnesium, the reduction was 41.6%, in the

placebo group 15.8%. [35] In the magnesium group, the number of migraine days also

decreased. The duration of migraine attack and the severity of the pain also lessened but not

as much as frequency of migraine. The study of Tarighat that was a single-blind clinical trial,

found that magnesium supplementation increased magnesium levels in the blood, leading to a

reduction in migraine pain. [36] The research conducted by Facchinetti et al. showed that

magnesium supplementation is also effective in the prevention of menstrual migraine. [37] It

is very important because as studies reported, about 50% women are suffering from menstrual

migraines. [38] It is also possible to administer magnesium to patients intravenously. A study

has shown that magnesium, similarly to riboflavin and coenzyme Q10, is associated with a

lower risk of side effects than drugs used to prevent migraine. The most common side effect

during magnesium supplementation is diarrhea. [39]
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Vitamin D

Vitamin D is a fat-soluble vitamin that is essential for many physiological processes

including calcium absorption, bones mineralization and proper functioning of the

musculoskeletal system. Additionally, vitamin D has an anti-inflammatory effect. [40,41] A

source of vitamin D can be foods such as fatty fishes, but most is synthesized in the skin after

exposure to sunlight. Factors that increase the risk of vitamin D deficiency in the body include

dark skin, insufficient exposure to the sun, some endocrine disorders such as diabetes mellitus,

chronic renal or liver diseases. Insufficient level of vitamin D in the body may be a cause of

many disorders including osteoporosis, depression or also migraine. [42]

The pathogenesis of migraine as a result of vitamin D deficiency in the body is not

fully understood, but it is believed to be related to the inflammation, which causes pain

development. Vitamin D affects the immune system, reducing inflammation. [41] According

to studies, vitamin D deficiency causes an increase in the frequency of migraine attacks per

month. [43] A randomized, double-blind, placebo-controlled study was conducted involving

36 women and 12 men suffering from migraines that were divided into two groups. The

participants were aged 18-65. After 4 weeks of baseline, the first group received vitamin D at

a dose of 100 μg/day D3-Vitamin for 24 weeks, the second group received a placebo. At the

end of the study, a reduction in the number of headache days was observed in the group that

took vitamin D to a greater extent than the placebo group. What's more, patients receiving

vitamin D had a reduced incidence of migraine attacks. Patients did not complain of any side

effects of treatment. [44] Some studies have shown that patients that suffer from chronic

migraine ale more likely to have insufficient vitamin D level. [45]

Physical activity

Although physical activity exacerbates pre-existing migraine pain, it is proven that

regular exercise can be effective in migraine prevention by reducing the frequency of

migraine and also a reduction in the severity of pain and duration of a migraine attack. What

is more, low physical activity is associated with a higher risk of headaches and an increase in

the frequency of migraines. [46] A study by Molarius et al. which was conducted on a

Swedish population of 43,770 women and men aged 18 to 79, found that physically inactive

people were more likely to have migraine attacks than physically active people. [47] It has

been investigated in several studies that aerobic exercises are the best option for migraine
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prevention. When it comes to other-non-aerobic exercises for migraine prophylaxis, scientific

evidence is limited. [46] However, randomized controlled study has shown that also yoga can

have a positive effect on reducing the frequency of migraine pain, reducing the severity of

pain and the duration of the attack, thus contributing to the quality of life of migraineurs. In

other study that was conducted, 42 women suffering from migraine were randomly divided

into two groups, where one group was a control group and received only medication for 12

weeks, while in other group participates took part in a yoga exercise program and were treated

with the same medications as the control group. The aim of this study was to investigate if

yoga could be helpful in improving vascular function in migraine sufferers. As far as we

know, vascular dysfunction is one of the mechanisms responsible for migraine. Study

participants had their blood drawn to measure plasma concentrations of the intercellular

adhesion molecule (ICAM) and the vascular cell adhesion molecule (VCAM) after yoga

exercise. The results of the study showed that in the group that was included in the yoga

exercise program, plasma levels of VCAM decreased compared to the control group but

plasma ICAM levels did not differ considerably between the two groups. Therefore, we can

conclude that regular yoga exercises in combination with pharmacological treatment can have

a beneficial effect on reducing migraine attacks by improving endothelial function. [48]

Conclusions

Migraine is a common neurological disorder that causes disability among young

people, especially women. It is very important to prevent migraine attacks that significantly

reduce the quality of life and can lead to mental problems such as depression. Although there

are many medications that are used in migraine prevention, they often have many side effects.

Supplements can be helpful, as studies have shown, they are burdened with a lower risk of

side effects and are effective in migraine prevention. It has been proven that riboflavin,

coenzyme Q10, magnesium and vitamin D used daily can reduce the frequency of migraine

attacks and the duration of pain but to varying degrees. Regular, moderate physical activity is

also very important. Studies have proven that people who do not engage in physical activity

are more likely to suffer from migraine attacks. It has been investigated that aerobic exercise

and yoga are the most effective in preventing migraines.
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