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Abstract

The pathophysiology of migraine is not fully understood. The trigeminovascular pathway activation, cortical spreading depression, vascular
dysfunction, pro-inflammatory and oxidative states, and gut microbiota are investigated. In this study, we aimed to evaluate the relationship
between diet and migraine disease characteristics of our patients. This study was conducted with episodic migraine without aura (n:30)
and chronic migraine patients (n:30). Demographic data, body mass indexes (BMI), migraine characteristics were recorded from headache
diaries. Food consumption were noted Daily from diet diaries. Total calorie intake and carbohydrate and fat amounts were calculated with
an internet-based calorie calculator program.The mean age was 40.1+7.83 years in chronic migraine group ( group 1), and 39.1+6.09 years
in group 2. The mean BMI of group 1 was significantly higher (respectively; 28.3+3.14, and 24.9+3.29). The mean duration of migraine
was found longer in group 1. The mean headache attack duration was 29.9+21.85 hours in group 1, and 29.6+22.4 was in episodic migraine
without aura group (group 2). There was no significant difference between both groups in terms of headache attack duration. Average Daily
carbohydrate intake is 178.53+44.86 grams in group 1, and 171.42+50.67 grams in group 2. The mean Daily fat intake was 58.01+13.65
grams in group 1 and 56.62+7.51 grams in group 2. No significant difference was found between the groups in terms of Daily calorie, mean
Daily fat and, average carbohydrate intake. In our study, we did not find difference in food intake between groups, but BMI of the chronic
migraine group were higher. The role of diet on the migraine pathophysiology is still under investigation. An integrative approach to mig-
raine patients by reviewing their diet will help to understand the pathophysiology of migraine, increase the quality of life of patients and
prevent unnecessary drug usage.
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Migren patofizyolojisi hala tam anlagilamamugtir. Trigeminovaskiiler yolak aktivasyonu, kortikal yayilan depresyon, vaskiiler disfonksiyon
yaninda proinflamatuar ve oksidatif durum,ve barsak mikrobiatasi incelenmektedir. Bu ¢alismada diyet 6zellikleriyle, migrenin hastalik
karakteristikleri arasinda bir iligki olup olmadigin aragtirmayr amagladik. Bu ¢alisma kronik migren (grup 1) (n:30) ve epizodik aurasiz
migren ( grup 2) (n:30) hastalarryla yiiriitildii. Demografik bilgiler, viicut kitle indeksi (VKI), migren hastalik ézellikleri bas agrisi giinliik-
lerinden kaydedildi. Hastalar bir ay boyunca tiikettikleri gidalarin giinlagiini tuttular. Alinan giinliik ortalama kalori, karbonhidrat ve yag
miktarlar1 internet temelli bir kalori hesaplama programiyla hesaplandi. Yas ortalamasi grup 1de 40.1+7.83 ve grup 2’ de 39.1+6.09 yild1.
Ortalama VKI grup 1'de daha yiiksekti (sirastyla; 28.3+3.14, and 24.9+3.29). Ortalama migren hastalik siiresi grup 1’ de daha uzundu. Orta-
lama bagagrisi ataginin siiresi grup 1'de 29.9+21.85, grup 2’ de 29.6+22.4 saatti. Bagagrisi ataginin siiresi agisindan gruplar arasinda anlaml
fark yoktu. Gunliik ortalama karbonhidrat alimi grup 1'de 178.53+44.86, grup 2’ de 171.42+50.67 gramdi. Giinliik ortalama yag alimi grup
I'de 58.01+13.65, grup 2’ de 56.62+7.51 gramdi. Giinliik kalori, yag ve karbonhidrat alimi agisindan gruplar arasinda anlamli fark yoktu.
Galigmamizda gida alimlari agisindan gruplar arasinda fark bulmadik fakat VKI kronik migren grubunda daha yiiksekti. Diyetin migren
patofizyolojisindeki rolii hala aragtirilmaktadir. Migren hastalarindaki diyetlerinin de gozden gegirilerek biitiinciil bir yaklasim, migren
patofizyolojisinin anlagilmasina, hastalarin yagam kalitesinin arttirilmasina ve gereksiz ilag kullanilmasinin 6nlenmesine yardimci olacaktir.
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Diet&Migraine

1. Introduction

Migraine is a chronic neurological disease
which genetic and environmental factors have
role in it’s development. Life time prevalence
of migraine is estimated to be 14% of adults
(1). The pathophysiology of migraine is still
not fully understood. The roles of
trigeminovascular pathway activation, cortical
spreading depression, vascular dysfunction,
pro-inflammatory and oxidative states, and
gut microbiota are investigated. Taking into
account all these factors that are suggested to
play a role in the pathophysiology of migraine
and an integrative approach to the treatment
of migraine patients increases the quality of
life and treatment success of patients (2).
Therefore, it 1is becoming increasingly
important to review and adjust the diets of
patients.

In order to contribute to the treatment of
migraine, approaches such as losing weight,
removing foods that trigger migraine attacks
from the diet, restricting calories,
carbohydrates and fats, or adding supplements
such as omega-3 and vitamin D to the diet are
suggested (2). The effect of these treatment
approaches on treatment investigated in
limited number of studies (3,4).

In this study, we planned to monitor the food
intake behaviors of patients with episodic and
chronic migraine for one month and
investigate whether there is a relationship
between average daily calorie intake,
carbohydrate and fat intake and migraine
disease duration, monthly average attack
frequency and monthly average duration.

2. Material and Methods

This study was conducted with 30 patients
with episodic migraine without aura (EAM)
and 30 patients with chronic migraine (CM)
who admitted to the Neurology outpatient
clinic of University of Health Sciences, Izmir
Bozyaka Education and Research Hospital,
between February 2021, and July 2021.The
patients' age, gender, duration of migraine
disease, monthly average headache frequency,
average headache duration, medications used
in attacks and prophylaxis were obtained from
the patients' headache diaries and medical
records. The diagnosis of migraine was made

according to the International Classification of
Headache Disorders-3 criteria (5).

The height and weight of the patients were
noted at the beginning of the study. Body
mass indexes (BMI) were calculated (6).
Neurological and systemic examinations were
performed. The patients kept a diary of the
foods they consumed for a month. Daily
average calorie intake, carbohydrate and fat
intake were calculated with an internet-based
calorie calculator program.

Inclusion criteria of the patient group were to
be between the ages of 18-55, to be diagnosed
with episodic migraine without aura, and to be
diagnosed with chronic migraine. Those with
any chronic neurological or systemic disease
other than migraine (diabetes mellitus, chronic
kidney = failure,  thyroid  dysfunction,
malignancy, etc.), those who smoke, use
alcohol, have any disease that may affect the
sense of taste and smell, take antineoplastic or
corticosteroid treatment, have pregnacy and
the patients who could not keep a regular
headache and food diary were excluded from
the study. Informed constent form was taken
from participants and the study was approved
by local ethical committee (Reference number
2021/11, Date: 26/01/2021).

Statistical analyses

The obtained data were analyzed using the
SPSS version 23 program. The normality of
the data distribution was determined by the
Shapiro-Wilk test. Mann-Whitney U t set was
used because our data did not show normal
distribution. Analysis results were presented

as mean standard deviation (minimum-
maximum). p< 0.05 were considered
significant.

3. Results

Thirty patients were included in the chronic
migraine group (group 1) and 30 patients in
the episodic migraine group (group 2). The
mean age of group 1 was 40.1+7.83 (18-55),
and the mean age of group 2 was 39.1+6.09
(33-54). No statistical difference between the
two groups was found (p=0.358). Both patient
groups were all females (p=1,000) (Table 1).
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The mean BMI of group 1 was 28.3+£3.14
(23.52-33.62), mean BMI of group 2 was
24.9+£3.29 (20.9-32.0). The mean BMI of
group 1 was significantly higher than group 2
(p<0.001). The mean duration of migraine in
group 1 was 20.3+7.81 (5-40) years, and the
mean duration of migraine in group 2 was
12.746.3 (5-30) years, and there was a
statistically significant difference between
them (p <0.001). The mean monthly attack
frequency of group 1 was 19.53+£3.54 (15-27)
and the monthly mean attack frequency of
group 2 was 5.06+3.06 (1-12). There was a
statistically  significant difference  when
compared (p<0.001). The mean headache
attack duration of group 1 was 29.9+21.85 (6-
72) hours, and the mean headache attack
duration of group 2 was 29.6+22.4 (6-72)
hours. There was no significant difference
between both groups (p=0.068) (Table 1).

Average  daily calorie intake  was
1546.83£169.45 kecal (1350-1987) and,
1542.46+£157.47 kcal (1258-1725) in group 2.
No significant difference was found between
groups with regard to average daily calorie
intake (p=0.155). Group 1 average daily
carbohydrate intake is 178.53+44.86 grams
(75.16-235.39), group 2 average daily
carbohydrate intake is 171.42+50.67 grams
(48.86-250.0). There was no difference
between the two groups iwith regard to daily
average carbohydrate intake (p=0.274). The
mean daily fat intake was 58.01+13.65 grams
(41.55-99.52) in group 1 and 56.62+7.51
grams (42.52-75) in group 2. No significant
difference was found between the groups in
terms of mean daily fat intake (p=0.918)
(Table 1).

Table 1. Descriptive and clinical characteristics of groups

Group 1
(n:30/Female)

(mean£SD)(min-max)

Group 2 P
(n:30/Female)
(mean+SD)(min-max)

Age 40.1+7.83 (18-55) 39.1+£6.09 (33-54) 0.358
BMI(kg) 28.3+3.14 (23.52-33.62) 24.9+3.29 (20.9-32.0) <0.001
Duration of migrain 20.3+7.81(5-40) 12.7+6.3 (5-30) <0.001
(years)
Attack frequency 19.5343.54(15-27) 5.06£3.06 (1-12) <0,001
(n/month)
Headache attack duration 29.9+21.85 (6-72) 29.6+22.4 (6-72) 0.068
(hours)
Calorie intake (kcal/day) 1546.83+169.45 (1350-1987) 1542.46+157.47 (1258-1725) 0.155
Carbohydrate intake 178.53+44.86 (75.16-235.39) 171.424+50.67 (48.86-250.0) 0.274
(gram/day)
fat intake (gram/day) 58.01+13.65 (41.55-99.52) 56.62+7.51(42.52-75) 0.918
* Group 1: Chronic migraine, Group 2: Episodic migraine, BMI: Body Mass Index, kcal: kilocalori
4. Discussion and Conclusion
In our study, the mean BMI of patients with  significant difference between the daily

CM was found to be higher than those with
EM, in line with the publications reporting
that obesity may be a risk factor for the
chronicity of migraine. There was no

calorie, carbohydrate and fat intake of the
patients in both groups.

It has been suggested in the early 2000s that
there may be a relationship between obesity
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and primary headaches. In a population-based
prospective study in which obese individuals
were followed for nearly one year, it was
revealed that obese individuals have a 5-fold
higher risk of developing chronic daily
headaches compared to individuals with
normal weight (7). In addition, there are many
studies showing that obesity is a risk factor for
the conversion from episodic migraine to
chronic migraine (8-10). It was revealed that
the frequency of headaches increases as BMI
increases in a population-based study
examining more than 30,000 migraineurs

(11).

The relationship of obesity and migraine can
be interpreted by some possible mechanisms.
Studies conducted on individuals with obesity
have found elevated levels of pro-
inflammatory cytokines such as IL-1f3, IL-6,
and TNF-a (12,13). These pro-inflammatory
cytokines also increase in individuals with
migraine during a migraine attack (14,15).
Persistent low-grade inflammatory status in
obese individuals may trigger migraine
attacks. It has also been shown that CGRP and
substance P, which play a role in triggering
migraine attacks, increase in obese individuals
and migraine patients (16,17). In the light of
these reports, it is suggested that obese
individuals tend to have more frequent and
severe migraine attacks. From another point
of view, studies show that adiponectin levels
secreted from adipocytes decrease during
migraine attacks (18), and low adiponectin
levels play a role in the development of
obesity, atherosclerosis, and diabetes (19). In
this case, it can be suggested that patients with
chronic migraine who have frequent attacks
have a predisposition to obesity.

In our study, we did not find a difference in
food intake between episodic and chronic
migraine groups, but BMI’ s of our chronic
migraine group were higher. In the studies
investigating the relationship of obesity and
migraine, recording the weight of the patients
in the episodic migraine period and comparing
them with their weight in the chronic migraine
period, simultaneously following the patients
with food diaries may clarify whether the
conversion from episodic migraine to chronic
migraine is triggered by weight gain, or

whether the weight of the patients changes
from episodic migraine to chronic migraine.

Studies conducted with fat-restricted diets
have reported a decrease in headache severity
and frequency (20), and also, a decrease in the
need to use attack medication (21). In another
study, it was observed that adding omega-3 to
the diet decreased the headache frequency
(22). In a randomized controlled study on a
carbohydrate-restricted diet, 350 migraine
patients were divided into low glycemic index
diet group (high fiber intake group) and
prophylactic drug group. One month after
dietary restriction was applied, the frequency
of attacks decreased in both two groups (4).
However, it has also been found that a low-
calorie diet with low carbohydrate and fat
consumption has no effect on migraine
treatment (23). On the other hand, Evans et al.
Reported no difference between the diets of
healthy women and women with migraine
(24).

In our study, we did not find difference
between daily calorie, carbohydrate and fat
intake between patient groups. However, the
follow-up period of the patients was limited to
one month. The one-month follow-up period
may not have been long enough to allow us to
reveal the difference in food consumption
between the two groups. In addition, when we
examined the food diaries of our patients, we
noticed that they consumed high-calorie foods
in the first days, but they turned to low-calorie
foods in the following days. The fact that our
patients took note of the foods they consumed
may have changed their food consumption
behavior and led them to prefer foods with
less calories. In addition, considering the
amount of omega-3 intake and the glycemic
index of carbohydrates can also help to show
the effects of diet on migraine.

The role of diet on the migraine
pathophysiology is still under investigation.
Diet has an effect on the colonization,
maturation and stabilization of the intestinal
flora. Studies in animals and humans have
shown that the composition of human
intestinal flora changes within 4 days after
consuming a specific diet. High-fat diets
reduce the amount of bacteria synthesizing
short-chain fatty acids (25). Reducing the
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amount of short-chain fatty acids increases
intestinal permeability. The participation of
pro-inflammatory cytokines such as IL-1 beta
and TNF alpha released from the intestines
into the circulation increases. The release of

pro-inflammatory cytokines may trigger
migraine pain through stimulation of
nociceptive responses in the trigeminal

pathway. Gut microbiota changes (dysbiosis)
affect the normal breakdown of nutrients
(tryptophan metabolism), barrier permeability,
and  ultimately affect communication
pathways by affecting mucosal immune and
endocrine cells, resulting in increased gut
peptides (1 CGPR), cytokines (1 IL-10)
produced by some agents, and hormones (| 5-
HT) are reported to cause abnormal release. It
is suggested that increased cytokine and
CGRP levels, as well as decreased 5-HT
levels, trigger and perpetuate migraine attacks
by modulating the vasodilator responses of
dural vessels (25, 26)

It is reported that alterations in the gut
microbiota according to dietary changes and
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