OLSZAK, Joanna, ZALEWA, Karolina, KAPLAN, Wojciech, ORLOWSKA, Dominika and BARTOSZEK, Lidia. The role of
vitamin D in the development and prevention of migraine: a review. Quality in Sport. 2024;30:55632. eISSN 2450-3118.
https://dx.doi.org/10.12775/0QS.2024.30.55632

https://apcz.umk.pl/QS/article/view/55632

The journal has been 20 points in the Ministry of Higher Education and Science of Poland parametric evaluation. Annex to the
announcement of the Minister of Higher Education and Science of 05.01.2024. No. 32553.

Has a Journal's Unique Identifier: 201398. Scientific disciplines assigned: Economics and finance (Field of social sciences); Management
and Quality Sciences (Field of social sciences).

Punkty Ministerialne z 2019 - aktualny rok 20 punktow. Zatacznik do komunikatu Ministra Szkolnictwa Wyzszego i Nauki z dnia
05.01.2024 r. Lp. 32553. Posiada Unikatowy Identyfikator Czasopisma: 201398.

Przypisane dyscypliny naukowe: Ekonomia i finanse (Dziedzina nauk spofecznych); Nauki o zarzadzaniu i jakosci (Dziedzina nauk
spotecznych).

© The Authors 2024;

This article is published with open access at Licensee Open Journal Systems of Nicolaus Copernicus University in Torun, Poland

Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any
noncommercial use, distribution, and reproduction in any medium, provided the original author (s) and source are credited. This is an open
access article licensed under the terms of the Creative Commons Attribution Non commercial license Share alike.
(http://creativecommons.org/licenses/by-nc-sa/4.0/) which permits unrestricted, non commercial use, distribution and reproduction in any
medium, provided the work is properly cited.

The authors declare that there is no conflict of interests regarding the publication of this paper.

Received: 14.10.2024. Revised: 25.10.2024. Accepted: 26.10.2024. Published: 28.10.2024.

The role of vitamin D in the development and prevention of migraine: a review

Joanna Olszakl, Karolina Zalewal, Lidia Bartoszek2, Dominika Ortowska3, Wojciech
Kaptanl
1 Independent Public Hospital No. 4 in Lublin, Jaczewskiego street 8, 20-954 Lublin, Poland

2 National Medical Institute of the Ministry of the Interior and Administration, Wotoska street
137, 02-507 Warsaw, Poland
3 Trauma Surgery Hospital of St. Anna, Barska street 16/20, 02-315 Warsaw

Joanna Olszak
ORCID: 0009-0004-0211-1449

E-mail:asia.olszak663@gmail.com

Karolina Zalewa
ORCID: 0009-0004-0610-6866

E-mail: zalewa.karolina@gmail.com


https://dx.doi.org/10.12775/QS.2024.30.55632
https://apcz.umk.pl/QS/article/view/55632

Wojciech Kaptan
ORCID: 0000-0003-2270-0318

E-mail: wojtek.kaplan@gmail.com

Dominika Orlowska
ORCID: 0009-0001-9104-0459

E-mail: dominikarachwal98@gmail.com

Lidia Bartoszek
ORCID: 0009-0000-1656-7325
E-mail:lidka.bartosz@gmail.com

ABSTRACT

Introduction and Purpose

Migraine is a widespread neurological disorder characterized by severe, pulsating headaches
often accompanied by nausea, vomiting, and hypersensitivity to light and sound. Although its
exact cause is still under investigation, recent studies suggest that vitamin D deficiency may
play a role in migraine occurrence and severity. Vitamin D, known primarily for its role in
bone health, also affects the nervous and immune systems, and may influence inflammatory
processes involved in migraine pathogenesis. This literature review aims to explore the
relationship between vitamin D supplementation and the frequency and intensity of migraines,

and whether supplementation could support migraine treatment.

Material and Methods

A comprehensive literature review was conducted using the PubMed database, focusing on
articles published until the end of 2023. The search included the keywords: "vitamin D,"
"migraine," "headache," and "supplementation" in various combinations. Relevant studies
were selected based on criteria such as monitoring vitamin D levels and the use of

supplementation as an intervention in migraine patients.

Results

The results of the review suggest that vitamin D deficiency maybe associated with an



increased frequency of migraines. Supplementation with vitamin D was linked to a reduction
in both the frequency and severity of migraines. While not all studies were consistent, the
majority indicated that supplementation had a positive impact, particularly in individuals with

vitamin D deficiency.

Conclusions

The findings suggest that vitamin D deficiency could be a risk factor for migraines, and that
supplementation with vitamin D may help reduce the severity and frequency of migraine
attacks. Although further research is required to establish optimal dosages and treatment
protocols, vitamin D supplementation shows promise as a supportive therapy in migraine

management.

Keywords: vitamin D, migraine, headache, supplementation Introduction

The primary role of the D switch in the body is the regulation of metabolism and phosphorus.
A serious D certificate maybe rickets in infants and children and osteomalacia in adults, but
in developed countries it often occurs. More often visible D manifests itself as osteoporosis
and susceptibility to minor falls after minor falls.[23] The research found during this time is
also included in other data from D. Many studies have shown a connection that comes from
the D device and that comes from some autoimmune, civilization and radio diseases. Only
part of the vitamin D requirement can be obtained through food. Some are produced by
radiation under the influence of radiation. D protection deficiency is a common problem and
concerns the general, species and species. groups of people who are more advanced onboard
the D device and include people with civilization equipment, e.g.: diabetes or ramp,
cardiovascular devices, e.g., arterial hypertension or ischemic heart function, autoimmune
devices, allergy devices, on-board devices, and , person from digestion and absorption,

disorders of calcium-phosphate therapy and long-term treatment with some, e.g. steroids,



ketoconazole and anticonvulsants and antiretrovirals.[25] D safety deficiency damage beyond
the skeletal symptoms that may occur under the operating system system damage or damage.
Many studies of these disorders include migraine, the treatment of which is controlled in a
way that reduces the quality of life of patients. Migraine treatment is difficult. In some
patients and children, classic treatment methods turn out to be ineffective. It is very important
to understand the factors influencing the frequency of migraine attacks and to improve
preventive treatment inpatients experiencing frequent attacks. The aim of this study is to
describe, based on the results of studies, D deficiency and supplementation with the attack

and severity of migraine attacks.

Table 1. Assessment ofthe body's supply of vitamin D based on the concentration of
25(OH)D in serum [27]

Status Serum 25(OH)D Serum 25(OH)D
concentration (nmol/l) concentration (ng/ml)
Deficit <25 <10
Deficiency 25-50 10-20
Recommended 75-200 30-80
concentration
Toxic concentration >250 >100
Migraine

Migraine is a primary headache. Its prevalence in Poland, is estimated at about 8%,but its
actual incidence maybe underestimated due to the fact that a large proportion of patients do
not see a doctor.[24] Migraine is characterized by severe, recurrent, throbbing pain that
usually involves one side of the head and can last from 4 to 72 hours. Other symptoms that
can accompany migraine include hypersensitivity to light and sound, nausea,vomiting. Some
patients may also experience a visual disturbance, known as an "aura," which manifests itself
nay usually as zigzag lines or flashing lights that appear before or during a migraine.[22] Less
commonly, auras present in the form of numbness in the face or limbs, dizziness and speech

disturbances. In a few cases, a temporary and completely reversible weakness of one half of



the body can occur during the course of an aura. In most cases, aura symptoms last from a few
to several minutes, but in exceptional cases their duration can be up to 24 hours.[24] Migraine
can be divided into two main types: episodic migraine and chronic migraine. Episodic
migraine is defined as migraine that occurs for less than 15 days per month. Chronic migraine,
on the other hand, is diagnosed when it occurs more than 15 days per month for a period of at
least 3 consecutive months. It is worth noting that episodic migraine can progress to chronic
migraine, which is often associated with the abuse of certain medications, such as opioids,
barbiturates, non-steroidal anti-inflammatory drugs and triptans, and excessive caffeine
consumption. In addition, chronic migraine can be associated with other medical conditions,
such as obesity, obstructive sleep apnea, depression and anxiety. [22] Migraine treatment can
be divided into acute treatment and prophylactic treatment, which aims to reduce the
incidence of migraine. In ad hoc treatment, analgesics such as paracetamol, acetylsalicylic
acid, nonsteroidal anti-inflammatory drugs, ergotamine derivatives or triptans are often used.
If migraine attacks are very frequent and significantly affect the patient's quality of life,
preventive treatment is used. For this purpose, various groups of drugs mi: cardiovascular
drugs, antiepileptic drugs, such or antidepressants are used.[24]Many studies also indicate the
effectiveness of vitamin D supplementation in reducing the frequency of migraine
attacks.[6]The treatment of migraine in children is a challenge for doctors. Recent studies of
conventional drugs such as propranolol, pizotifen, topiramate and amitriptyline do not show
much efficacy in treating migraine in children. In contrast, peripheral nerve blocks and
botulinum toxin are gaining popularity for treating migraine in adults. [3] Table 2

Differentiation of headaches[26].



Table 2. Differentiation of headaches [26].

Type ofheadache Tension-type Migraine Cluster headache
headache
Gender 1:3 1:3 3:1
(male:female)
Prevalence 78% 12% 0,9%
Onset (age of 20-50 20-35 20-60
patient)
Type ofpain tense pulsating piercing
Intensity mild or moderate moderate or severe Very severe
Location bilateral unilateral unilateral
Duration of attack 30 minutes up 7 days 4-72h 15-180min
aura < 60min
Additional absence nausea, vomiting, conjunctivitis,
symptoms hypersensitivity to rhinitis, epiphora,
light, sound or smell, | pupil constriction,
aura eyelid drooping,
excessive sweating

Effect of vitamin D deficiency on migraine

One study observed a significant relationship between the incidence of tension headache and
migraine and latitude. The frequency of headaches showed an increasing trend with increasing
latitude. Studies conducted at different times of the year revealed that headache attacks

occurred more frequently in autumn and winter and less frequently in summer. This seasonal
profile of migraine attacks correlates with seasonal changes in serum vitamin D levels and the
relationship between vitamin D levels and latitude. These findings suggest that low vitamin D
levels are associated with migraine incidence.[1] In another study, participants were children

suffering from migraine headaches. These children were divided into groups characterized by



high and low sun exposure. The results of this study showed that both the high sun exposure
group and the low sun exposure group had significantly lower vitamin D levels compared to
the control group.[2] Vitamin D plays an important role in the nervous system and its
deficiency maybe a risk factor for many neurological diseases. Observational, cross-sectional
and case-control studies have shown an association between low serum vitamin D levels and
the occurrence of headaches. This association is not limited to migraine, but has also been
observed for other types of headaches, including tension headache, and the study conducted
included both adults and children. Another clinical study tested the effects of vitamin D
supplementation in migraine patients. Different doses were used, and the observation period
was variable. Regardless, patients reported a reduction in seizure counts. In addition, a recent
study noted that vitamin D deficiency is more common inpatients suffering from chronic
migraine associated with drug abuse compared to patients with episodic migraine or tension
headache. The results of this study were from the time of year in which the study was

conducted, the patient's lifestyle, and the migraine treatment.[4] Another study conducted on

two different groups of patients provided important information on the relationship between
genetically determined vitamin D levels and the risk of migraine. It was discovered that
people who have genetically higher levels of circulating vitamin D show a lower risk of
developing migraine. The effect was consistent across different types of migraine. In addition,
the results suggest that the role of serum calcium levels as a mediator, in the relationship
between vitamin D and migraine, is small.[5] Another study examined vitamin D levels in
people with migraine and in healthy subjects, and compared the results of oral vitamin D
supplementation to placebo. The results of the study indicated a significant association
between low vitamin D levels and the occurrence of migraine, and supplementation
significantly reduced the number of attacks.[6] A retrospective study of 92 children suffering
from migraine also yielded interesting results related to serum vitamin D levels. The patients
were divided into two groups: the first had low vitamin D levels and received vitamin D
supplementation, while the second group had normal vitamin D levels and received no
supplementation. After six months, in the group receiving vitamin D therapy, migraine
duration became shorter, migraine frequency decreased, and scores on the Pain Rating Scale
and PedMIDAS, which assesses the impact of migraine on daily life, were lower compared to
baseline. The conclusion of this study is that there is a clear correlation between migraine in

children and vitamin D levels, as well as the benefit of vitamin D therapy.[8] Another study



found that vitamin D deficiency is an independent risk factor for restless legs syndrome (RLS)
in migraine patients. The mechanism of migraine chronicity is not yet well understood, but
researchers suspect that it maybe related to neurotransmitter imbalances and regulation of
inflammatory pathways in the central nervous system, leading to amplification of peripheral
pain signals in the central nervous system. The findings suggest complex effects of vitamin D
on the nervous system, and that vitamin D deficiency may affect various neurological
conditions, including migraine.[9] Vitamin D deficiency may affect various mechanisms
related to pain and mental health. Studies indicate that vitamin D deficiency may affect
inflammatory pain mechanisms associated with myopathy which may result in migraine
exacerbation. Another theory is that vitamin D deficiency may cause symptoms of emotional
distress and fatigue inpatients, which likely acts as triggers for migraine and contributes to
more frequent migraine attacks.[11] Other studies have shown that patients with migraine and
vitamin D deficiency were more likely to have aura, phonophobia, photophobia, autonomic
symptoms, allodynia, and pain medication resistance. In addition, there was a statistically
significant negative correlation between vitamin D levels and various migraine parameters
such as the duration of attacks, their frequency and severity. The conclusion of these studies
indicates that vitamin D deficiency has a significant impact on migraine characteristics.[14]

Effect of vitamin D supplementation on migraine

One study on the effects of vitamin D supplementation on migraine divided children suffering
from the condition into two groups: the first was treated with topiramate and 5000IU of
vitamin D, while the second was treated with topiramate and a placebo capsule. After 4
months of treatment, the first group showed a reduction in seizure frequency, severity and
duration compared to the placbo group. These results indicate a clear relationship and the
effectiveness of vitamin D supplementation in the treatment of this disease.[7] Another study
involved two female patients with frequent and very severe migraine attacks. The inclusion of
vitamin D in the treatment resulted in a dramatic reduction in the frequency and duration of
migraine headaches in these patients.[10] The frequent coexistence of mental illness and
migraine promotes the evolution of episodic migraine to chronic migraine. Studies have been
conducted to evaluate the effect of vitamin D supplementation on the severity of depression
accompanying migraine. The results showed that vitamin D therapy reduces the severity of

depression and may lead to additional psychocognitive benefits in migraine patients.[16] The



mechanism of action of vitamin D depends largely on the type of pain present. Studies have
observed that vitamin D supplementation improves patients' quality of life and reduces the
severity of pain not only inpatients with migraine, but also inpatients with chronic
unexplained pain. Studies suggest that vitamin D can be used as an adjunctive treatment in
combination with other medications in migraine headache.[17] In another study, patients
taking vitamin D supplementation saw an almost twofold reduction in the number of headache
days after 24 weeks of treatment. In the placebo group, the decrease in the number of
migraine attacks was much smaller.[18] Another study also observed the effect of vitamin D
therapy on migraine attacks. The results indicated a reduction in the frequency of attacks and
an improvement inpatients' quality of life, but there was no clear effect on the duration or
severity of headaches.[21] Although there is ample evidence to suggest a link between
vitamin D deficiency and headaches, especially migraine, this evidence is not sufficient to
recommend routine vitamin D supplementation to all migraine patients. Studies indicate that
some patients, particularly those with vitamin D deficiency, may benefit from

supplementation, which can help reduce the frequency of attacks.[19]

Table 3 Vitamin D supplementation - recommended doses [27]

Age of patient Dose (IU/day)

Newborns (0-6 months) 400

Infants (6-12 months)400-600

Children (1-10 years of age) 600-1000

Teenagers (11-18 years of age) 800-2000

Adults (19-65 years of age). 800-2000

Seniors (65-75 years of age). 800-2000

Older seniors (>75 years 0ld)2000-4000

Children above the 90th percentile and adults with BMI > 30kg/m2 Dose double the

standard recommended

Summary

Vitamin D has many important functions in the human body. Recent studies have shown that

supplementation and compensation of vitamin D deficiency maybe useful in the prevention



of migraine in both children and adults. The awareness of this issue is very important, given
the high prevalence of migraine among patients and the significant reduction in their quality
of life. It is worth noting, however, that while there is evidence to suggest an association
between vitamin D deficiency and migraine and other neurological conditions, further
research, including randomized clinical trials, is needed to more conclusively confirm these
relationships and determine the effectiveness of vitamin D supplementation as an adjunctive
therapy for migraine. Such studies will help determine the optimal doses of vitamin D and its
effect on the risk and severity of migraine inpatients, especially those with vitamin D
deficiency.

Author’s contribution:

Conceptualization: Joanna Olszak, Dominika Orlowska, Lidia Bartoszek

Methodology: Joanna Olszak, Karolina Zalewa

Software: Wojciech Kaptan,

Check: Dominika Ortowska, Lidia Bartoszek

Formal analysis: Joanna Olszak, Karolina Zalewa

Investigation: Wojciech Kaptan, Joanna Olszak

Resources: Joanna Olszak, Karolina Zalewa

Data curation: Dominika Ortowska, Lidia Bartoszek, Wojciech Kaptan

Writing -rough preparation: Dominika Ortowska, Lidia Bartoszek, Joanna Olszak

Writing -review and editing: Dominika Ortowska, Lidia Bartoszek, Karolina Zalewa

Supervision: Joanna Olszak,

Project administration: Joanna Olszak, Karolina Zalewa Wojciech Kaptan

All authors have read and agreed with the published version of the manuscript. Founding

Statement:The study did not receive funding.

10



Institutional Review Board Statement: Not applicable.

Informed Consent Statement:Not applicable. Data Availability Statement:Not applicable.
Conflict of Interest Statement: The authors declare no conflicts of interest.

Acknowledgments: Not applicable.

References:

1. Sanjay Prakash , Nivedita C Mehta, Ajay S Dabhi, Om Lakhani, Madhuri Khilari, Nilima D
Shah The prevalence of headache maybe related with the latitude: a possible role of Vitamin
D insufficiency? J Headache Pain. 2010 Aug;11(4):301-7. doi: 10.1007/s10194-010-0223-2.
Epub 2010 May 13.

2. A Donmez , E Orun , F M Sonmez Vitamin D status in children with headache: A case-
control study Clin Nutr ESPEN. 2018 Feb:23:222-227. doi: 10.1016/j.clnesp.2017.09.010.
Epub 2017 Oct 13.

3. Ne Ron Loh , William P Whitehouse , Rachel Howells What is new in migraine
management in children and young people? Arch Dis Child. 2022 Dec;107(12):1067-1072.
doi: 10.1136/archdischild-2021-322373. Epub 2022 Feb 21.

4. Domenico Plantone, Guido Primiano , Carlo Manco, Sara Locci , Serenella Servidei,
Nicola De Stefano Vitamin D in Neurological Diseases Int J Mol Sci. 2022 Dec 21;24(1):87.
doi: 10.3390/ijms24010087.

5. Peng-Peng Niu, Xue Wang , Yu-Ming Xu Higher Circulating Vitamin D Levels Are
Associated With Decreased Migraine Risk: A Mendelian Randomization Study Front Nutr.
2022 Jul 8:9:907789. doi: 10.3389/fnut.2022.907789. eCollection 2022.

6. Saibal Das, Ayan Roy , Sapan Kumar Behera , Sandhiya Selvarajan , Sadishkumar
Kamalanathan , Jaya Prakash Sahoo , N Sreekumaran Nair Effects of Vitamin D on Migraine:
A Meta-Analysis Neurol India. 2023 Jul-Aug;71(4):655-661. doi: 10.4103/0028-
3886.383862.

7. Moustafa Kotb Elmala , Hany Abdelaziz Suliman , Ashraf Hamed Al-Shokary , Asmaa
Obada Ibrahim, Naglaa M Kamal, Hatem Hamed Elshorbagy, Khaled Amin Nasef ,

Mohamed Gamal El Din Fathallah The Impact of Vitamin D3 Supplementation to Topiramate
Therapy on Pediatric Migraine Prophylaxis J Child Neurol. 2022 Oct;37(10-11):833-839. doi:
10.1177/08830738221092882. Epub 2022 Jun 22.

11



8. Betiil Kilig, Mustafa Kili¢ Evaluation of Vitamin D Levels and Response to Therapy of
Childhood Migraine Medicina (Kaunas). 2019 Jun 28;55(7):321. doi:
10.3390/medicina55070321.

9. Shuning Sun, Chunling Liu, Yanlu Jia, Jun Wu, Hui Li, Xiaonan Li, Yimin Zhao
Association Between Migraine Complicated With Restless Legs Syndrome and Vitamin D
Front Neurol. 2021 Nov 15:12:777721. doi: 10.3389/fneur.2021.777721. eCollection 2021.
10. S Thys-Jacobs Alleviation of migraines with therapeutic vitamin D and calcium
Headache. 1994 Nov-Dec;34(10):590-2. doi: 10.1111/1.1526-4610.1994.hed3410590.x.

11. Jong-Geun Seo and Sung-Pa Park Vitamin D Deficiency and Its Correlates in Migraine
Patients Ann Indian Acad Neurol. 2020 Mar-Apr; 23(2): 233-235. Published online 2020 Feb
25. doi: 10.4103/aian.AIAN 229 19

12. Maria Papasavva, Michail Vikelis, Vasileios Siokas, Martha-Spyridoula Katsarou,
Emmanouil V Dermitzakis, Athanasios Raptis, Efthimios Dardiotis, Nikolaos Drakoulis
Genetic Variability in Vitamin D Receptor and Migraine Susceptibility: A Southeastern
European Case-Control Study NeurolInt. 2023 Sep 5;15(3):1117-1128. doi:
10.3390/neurolint15030069.

13. Valentina Rebecchi, Daniela Gallo, Lucia Princiotta Cariddi, Eliana Piantanida, Payam
Tabaece Damavandi, Federico Carimati, Marco Gallazzi, Alessandro Clemenzi, Paola Banfi,
Elisa Candeloro, Maria Laura Tanda, Marco Mauri, Maurizio Versino Vitamin D, Chronic
Migraine, and Extracranial Pain: Is There a Link? Data From an Observational Study Front
Neurol. 2021 May 13:12:651750. doi: 10.3389/fneur.2021.651750. eCollection 2021.
14.Mona Hussein, Wael Fathy, Rehab M Abd Elkareem The potential role of serum vitamin
D level in migraine headache: a case-control study J Pain Res. 2019 Aug 20:12:2529-2536.
doi: 10.2147/JPR.S216314. eCollection 2019.

15. Tayebeh Mottaghi, Gholamreza Askari, Fariborz Khorvash, Mohammad Reza Maracy
Effect of Vitamin D supplementation on symptoms and C-reactive protein in migraine
patients J Res Med Sci. 2015 May;20(5):477-82. doi: 10.4103/1735-1995.163971.

16. Mosayeb Alipouri, Ehsan Amiri, Rastegar Hoseini, Leila Afshar Hezarkhani Effects of
eight weeks of aerobic exercise and vitamin D supplementation on psychiatric comorbidities
in men with migraine and vitamin D insufficiency: A randomized controlled clinical trial J
Aftect Disord. 2023 Aug 1:334:12-20. doi: 10.1016/j.jad.2023.04.108. Epub 2023 May 3.

17. Marwan S. Al-Nimer Vitamin D: Is it a primary hormone targeting the migraine headache

or just as adjunct therapy? Neurosciences (Riyadh). 2017 Jan; 22(1): 69. doi:

12



10.17712/nsj.2017.1.20160561

18. P Gazerani, R Fuglsang, J G Pedersen, J Serensen, J L Kjeldsen, H Yassin, B S
Nedergaard A randomized, double-blinded, placebo-controlled, parallel trial of vitamin D3
supplementation in adult patients with migraine Curr Med Res Opin. 2019 Apr;35(4):715-
723. doi: 10.1080/03007995.2018.1519503. Epub 2018 Sep 28.

19. Magdalena Nowaczewska, Michal Wicinski,Stanistaw Osinski, Henryk Kazmierczak The
Role of Vitamin D in Primary Headache—from Potential Mechanism to Treatment Nutrients.
2020 Jan; 12(1): 243. Published online 2020 Jan 17. doi: 10.3390/nu12010243

20. Zeinab Ghorbani, Mansoureh Togha, Pegah Rafiee, Zeynab Sadat Ahmadi, Reyhaneh
Rasekh Magham, Samane Haghighi, Soodeh Razeghi Jahromi, Maryam Mahmoudi Vitamin
D in migraine headache: a comprehensive review on literature Neurol Sci. 2019
Dec;40(12):2459-2477. doi: 10.1007/s10072-019-04021-z. Epub 2019 Aug 3.

21. Chen Hu, Yilin Fan, Shaoping Wu , Yu Zou, Xiaosu Qu Vitamin D supplementation for
the treatment of migraine: A meta-analysis of randomized controlled studies Am J Emerg
Med. 2021 Dec:50:784-788. doi: 10.1016/j.ajem.2021.07.062. Epub 2021 Aug 11.

22. Kristin Walter What Is Migraine? JAMA. 2022 Jan 4;327(1):93. doi:
10.1001/jama.2021.21857.

23. Szu-Wen Chang, Hung-Chang Lee Vitamin D and health - The missing vitamin in
humans Pediatr Neonatol. 2019 Jun;60(3):237-244. doi: 10.1016/j.pedneo.2019.04.007. Epub
2019 Apr 17.

24. https://www.mp.pl/pacjent/neurologia/choroby/150555,migrena

25 .https://www.mp.pl/pacjent/dieta/zasady/62906,witamina-d

26. https://podyplomie.pl/stomatologia/17330,pierwotne-bole-glowy

27. https://podyplomie.pl/dermatologia/36252,witamina-d-dlaczego-jest-taka-wazna?page=2

13



