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Abstract

Background: Data on the eating attitudes in patients
with migraine are limited. We aimed to investigate the
eating attitude, anxiety, depression, fatigue, and sleep
quality in patients with migraine, and assess their
relationships with attack frequency, attack severity,
and migraine-related disability.

Methods: 71 patients with migraine and 57 controls
were included in this cross-sectional prospective study.
Migraineurs were evaluated according to attack
frequency (number of attacks per month), attack
severity [average visual analog scale (VAS)], and
migraine-related disability = [Migraine Disability
Assessment Scale (MIDAS)]. All patients and controls
were given the Eating Attitude Test (EAT-40), Beck
Anxiety Inventory (BAI), Beck Depression Inventory
(BDI), Fatigue Severity Scale (FSS), and Pittsburgh
Sleep Quality Index (PSQI).

Results: EAT-40, BAI, BDI, and PSQI scores were
significantly higher in patients with migraine than in
control group (P < o0.05), whereas FSS scores were
similar between the groups (P > 0.05). In patients with

migraine, male migraineurs had significantly higher
attack frequency when compared to women
(P = 0.012). However, MIDAS scores were higher in
female migraineurs than in men (P = 0.046). VAS
scores were similar according to gender (P = 0.382). In
the correlation analysis, VAS was positively correlated
with EAT-40 (r = 0.240, P = 0.044) and BAI (r = 0.250,
P = 0.036). In the multivariate analysis, BAI score was
found to affect the EAT-40 score in the whole
population [odds ratio (OR) = 1.08, 95% confidence
interval (Cl) = 1.03-1.13, P = 0.001].

Conclusion: Psychiatric comorbidities and poor sleep
are common in migraine sufferers, which also
contribute to the development of disordered eating
attitude in these patients. The close link between
anxiety, headache, and eating attitude warrants
further research.

Introduction

Affecting approximately 1 billion people
worldwide, migraine is one of the leading causes
of disability among young adults.!
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Eating attitudes in patients with migraine

Migraine is more common in women, occurring
two to three times more frequently than in men. Its
highest prevalence occurs among individuals aged
18 to 44.23 There are two major subtypes of migraine
based on the presence of aura [unilateral fully
reversible visual, sensory, or other central nervous
system (CNS) symptoms]: with or without aura.*
Migraine is described as chronic in case of occurring
on 15 or more days per month for more than three
months, which, on at least eight days per month,
exhibits the features of a migraine headache.

It is known that foods such as chocolate, cheese,
alcohol, and hunger trigger migraines.35¢ While
fasting is a known trigger for migraine, overeating
can also elevate the lifetime risk of developing
migraine.3 It has also been demonstrated that
overeating and obesity are notably associated with
migraine attacks.?”# Migraine and eating disorders
(ED) share similar demographic characteristics,
such as a higher prevalence in women and younger
age groups, as well as common psychiatric
comorbidities like anxiety, depressive symptoms,
and body image disorders.” It has also been
claimed that these two diseases share a common
underlying mechanism.!® Dysfunction of serotonin
and catecholamine metabolism, which is
implicated in the pathophysiology of ED, has also
been shown in migraine pathways.1%!1 This may
indicate the involvement of limbic and
hypothalamic dysfunction as common underlying
pathology in both diseases.'? In addition, calcitonin
gene-related peptide, which plays a crucial role in
migraine pathophysiology, is elevated in obese
patients and increases with weight gain.13

Anxiety and depression are more common in
patients with migraine than in the population in
general, and stress is one of the most frequently
reported migraine triggers.141¢ In addition, fatigue
was described as difficulties in initiating or
resuming volunteer activities.l” Some studies have
shown that patients with migraine have higher
fatigue compared to healthy controls.1819
Moreover, migraineurs almost have poor sleep
quality and lack of sleep triggers migraine attacks;
these together indicate a bidirectional interaction
between migraine and sleep.?? Literature has
shown the presence of psychiatric comorbidities
and sleep disorders in migraineurs.2-22 However,
data focusing on the eating attitudes in patients
with migraine are limited. Several tests have been
developed to assess eating attitudes.? Actually,
these are not diagnostic, just as they measure the
behaviour towards food and show the ones who
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are at risk of eating behavior disorder.14

In the present study, we aimed to investigate
the eating attitude, anxiety, depression, fatigue,
and sleep quality in patients with migraine, and
assess their relationships with attack frequency,
attack severity, and migraine-related disability, in
the Kirsehir Province of Turkey.

Materials and Methods

Study population: A total of 71 consecutive
patients with migraine, and 57 age- and
sex-matched healthy subjects were enrolled in this
prospective cross-sectional study. The study was
conducted at Kirsehir Training and Research
Hospital (Kirsehir, Turkey) in the winter of 2024.
We included literate, newly-diagnosed patients
with migraine, recruited from a neurology
outpatient clinic, ranging from 18 to 50 years old.
All patients with migraine were studied during a
headache-free period and they were not on any
medication.  Patients = with = malignancies,
psychiatric disorders, neurological diseases such
as epilepsy and multiple sclerosis, endocrine
diseases such as diabetes, and thyroid disease were
excluded. Pregnant women, morbidly obese
subjects [body mass index (BMI) > 40 kg/m?], and
night shift workers were also excluded. The control
subjects, recruited from hospital staff, were healthy
individuals who did not work in shifts and those
with no headache of any kind.

Baseline data included age, gender, and BMI.?
The same neurologist performed the medical
history, physical, and neurological evaluation of
the patients with migraine. The migraine diagnosis
was made according to the International
Classification of Headache Disorders-3rd edition
(ICHD-3).4 Of the patients, 9 had migraine with
aura, while the remainder had migraine without
aura. Migraineurs were evaluated according to
headache properties, including attack frequency,
attack severity, and migraine-related disability.
Attack frequency was recorded as the number of
attacks per month.?> Attack severity was
determined according to the average score of
visual analog scale (VAS) during attacks.?
Migraine-related  disability = was  evaluated
according to Migraine Disability Assessment Scale
(MIDAS) scores as grade I (0-5 points), grade II
(6-10 points), grade III (11-20 points), and grade IV
(above 21 points) in the past three months.?”

The study was conducted with the approval of
the Kirsehir Ahi Evran University Local Research
Ethics Committee (date of approval: 01/23/2024;
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approval no. 2024-03/06) and in line with the
Declaration of Helsinki. Written informed consent
was obtained from all participants.

Measures

Eating Attitude Test (EAT-40): This test is a tool
used to assess eating attitudes. It is a self-report
questionnaire that includes 40 questions. Each
question is answered using a 6-point Likert scale,
where responses are assigned scores from 0 to 3. A
higher total score indicates a greater presence of
disordered eating behaviors. A total score > 30 was
considered indicative of potential disordered
eating patterns.® The total score was analyzed
along with four subdomains as dieting behavior,
oral control, food preoccupation, and body
image.?” Dieting behavior is characterized by the
avoidance of food and an intense focus on
becoming thinner. Oral control refers to an
individual's self-discipline in eating, as well as the
perceived pressure from others to gain weight.
Food preoccupation encompasses persistent
thoughts about food, including tendencies
associated with bulimia. Finally, body image
relates to how an individual perceives their own
physical appearance. The validity and reliability of
the Turkish version have been established.3

Beck Amnxiety Inventory (BAI): It is used to
estimate the severity of anxiety symptoms in
individuals. It consists of 21 questions, with each
question scored between 0 and 3 points. Total
scores of 8 and above indicate the presence of
anxiety.! The validity and reliability of the Turkish
version have been established.3?

Beck Depression Inventory (BDI): 1t is used to
estimate the severity of depressive symptoms in
individuals. It consists of 21 questions in which
each question is scored from 0 to 3 points, and a
score of 10 and above indicates the presence of
depression.3® The validity and reliability of the
Turkish version have been established.3*

Fatigue Severity Scale (FSS): This scale is used
to assess the fatigue of individuals. It includes
9 questions where each question is scored between
1 and 7 and the total score ranges from 9 to 63
points. A high score indicates significant fatigue.®

Pittsburgh Sleep Quality Index (PSQI): 1t is a
self-report questionnaire designed to assess sleep
quality over the last month. Subjective sleep
quality includes seven items: duration of sleep,
sleep latency, habitual sleep efficiency, sleep
disturbances, medication use, and daytime
functional impairment. A score of 6 and above
indicates poor sleep quality.3® The validity and
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reliability of the Turkish version have been
established.?”

According to a similar study in the literature,’
the mean score of EAT-40 was found as 20.18 £ 8.91
in patients with migraine (n = 59) and 14.19  6.36
in control group (n = 47). In the G*Power 3.1
software, as a result of 0.95 power, 0.05 margin of
error, and 0.80 effect size, it was calculated that a
total of 72 participants should be included in whole
study, at least 36 for each group.

Histogram and quantile-quantile (q-q) plots
were examined and Kolmogorov-Smirnov test was
performed to assess the data normality. Values
were expressed as frequencies (n) and percentages
(%), means and standard deviations (SD), or
medians (25th-75t percentile). Chi-square analyses
were used to determine the associations between
categorical variables. Non-normally-distributed
variables were compared using the Mann-Whitney
U test. Spearman’s correlation coefficient was
calculated to analyze the relationships between
numerical  variables. = Multivariate  logistic
regression test was performed to determine the
factors affecting disordered eating attitude in the
whole population. Analyses were conducted using
SPSS software (version 25, IBM Corporation,
Armonk, NY, USA) with considering a P < 0.05 as
statistically significant.

Results

71 patients with migraine and 57 control subjects
were included in this study. There was no
significant difference in age, gender, or BMI
between the groups (P > 0.050). EAT-40, BAI, BDI,
and PSQI scores were considerably higher in
patients with migraine than in control group
(P < 0.050) whereas FSS scores were similar
between the groups (P > 0.050). Regarding EAT-40
subdomains, compared with the control group, the
dieting behavior (P < 0.001) and oral control
(P = 0.004) scores were significantly higher in the
migraine group, while the food preoccupation
(P = 0.015) score was lower. There was no
difference in the body image between the two
groups. The percentages of the patients with
migraine with disordered eating attitude, anxiety,
depression, fatigue, and poor sleep quality were
found as 19.7%, 80.3%, 53.5%, 78.9%, and 59.2%,
respectively. Demographic data and clinical scales
were presented in table 1.

In patients with migraine, male migraineurs
had significantly higher attack frequency when
compared to women (P = 0.012).

Curr ] Neurol, Vol. 23, No. 4 (2024) 235
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Table 1. Demographic data and clinical scales of patients with migraine and control group

Variable Migraine (n = 71) Control (n =57) P
Age (year) 38 (30.0-44.0) 34 (24.5-42.0) 0.147
Female gender 54 (76.1) 37 (64.9) 0.167
BMI (kg/m?) 25544 24.4+39 0.148
PSQI 6 (4.0-9.0) 3(3.0-5.0) <0.001
Poor sleep quality 42 (59.2) 13 (22.8)
EAT 17 (11.0-24.0) 12 (8.0-16.5) <0.001
Disordered eating attitude 14 (19.7) 4 (7.0) 0.040
EAT
Dieting behavior 6 (3.0-10.0) 2 (1.0-6.0) <0.001
Oral control 3(0-6.0) 1(0-2.5) 0.004
Food preoccupation 2 (0-3.0) 3(0-3.5) 0.015
Body image 2 (0-3.0) 0(1.0-3.0) 0.286
FSS 45+1.7 39+15 > 0.050
Presence of fatigue 56 (78.9) 42 (73.7)
BAI 13 (8.0-21.0) 6 (4.0-10.0) <0.001
Presence of anxiety 57 (80.3) 20 (35.1)
BDI 10 (7.0-15.0) 5(3.0-8.5) <0.001
Presence of depression 38 (53.5) 11 (19.3)

Values are expressed as n (%), mean + standard deviation (SD), or median (25-75" percentile).
BMI: Body mass index; PSQI: Pittsburgh Sleep Quality Index; EAT: Eating Attitude Test; FSS:
Fatigue Severity Scale; BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory

However, MIDAS scores were higher in female
migraineurs than in men (P = 0.046). VAS scores
were similar according to gender (P = 0.382).
Among the clinical scales, fatigue rate was the only
different parameter as being higher in female
migraineurs than in men (P = 0.005). Migraine
characteristics and clinical scales according to
gender in patients with migraine were
summarized in table 2.

In the correlation analysis, VAS was positively
correlated with EAT-40 (r = 0.240, P = 0.044) and
BAI (r = 0.250, P = 0.036); MIDAS was positively
correlated with FSS (r = 0.245, P = 0.040), as shown
in table 3. In the multivariate analysis, among the
scales, BAI score was the only parameter to affect
the EAT-40 score in the whole population studied
[odds ratio (OR) = 1.08, 95% confidence interval
(CI) =1.03-1.13, P = 0.001].

Discussion

Multiple studies have revealed an association

between migraine and ED in several aspects,
including clinical approach and pathogenesis.?
This association is not surprising, considering that
they share similar pathophysiology, patient
profiles, and common psychiatric comorbidities
among patients with migraine.

In a study examining the possible relationship
between migraine and ED, D'Andrea et al. found
significantly lower levels of noradrenaline but
higher levels of dopamine and tyramine in patients
with ED compared to the control group.l® They
also found very high prevalence of migraine
(> 75%) in the ED sufferers suggesting that
migraine might be a risk factor for ED occurrence
in young women.!? Increasing evidence has shown
the imbalance between the levels of
neurotransmitters and elusive amines synthesis in
patients with migraine, thus suggesting that
migraine and ED are characterized by a common
abnormality of limbic, hypothalamic, and
dopaminergic circuitries.!?

Table 2. Migraine characteristics and clinical scales according to gender in patients with migraine

Women (n = 54) Men (n=17) P

Attack frequency 4 (3.0-5.0) 6 (4.0-8.0) 0.012
VAS 8 (6.0-9.0) 7 (6.0-9.0) 0.382
MIDAS 3(2.7-4.0) 2 (2.0-3.5) 0.046
Poor sleep quality 30 (55.6) 12 (70.6) 0.271
Disordered eating attitude 13 (24.1) 1(5.9) 0.162
Presence of fatigue 47 (87.0) 9 (52.9) 0.005
Presence of anxiety 42 (77.8) 15 (88.2) 0.493
Presence of depression 30 (55.6) 8 (47.1) 0.540

Values are expressed as n (%) or median (251-75t" percentile).

VAS: Visual analog scale; MIDAS: Migraine Disability Assessment
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Table 3. Correlation of clinical scales with migraine characteristics in patients

with migraine
Attack frequency VAS MIDAS
r P r P r P
PSQI  -0.032 0.788 0.151 0.210 0.176 0.142
EAT 0.114 0.343 0.240 0.044 0.027 0.822
FSS -0.005 0.968 0.226 0.059 0.245 0.040
BAI 0.205 0.087 0.250 0.036 -0.061 0.613
BDI -0.140 0.246 0.126 0.296 -0.029 0.810

PSQI: Pittsburgh Sleep Quality Index; EAT: Eating Attitude Test; FSS: Fatigue
Severity Scale; BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; VAS:
Visual analog scale; MIDAS: Migraine Disability Assessment

Moreover, serotonin is a neuropeptide that
regulates energy intake by inducing a feeling of
satiety and exhibits temporary increases during
migraine attacks. Hypothetically, this can lead to
an increased urge to eat and the development of
obesity in individuals with migraines.* Demirci
et al. compared individuals with migraines to
matched healthy controls in terms of eating
attitudes measured by the EAT-40. They found
high EAT-40 scores as well as high anxiety and
depression scores in patients with migraine.”
Hamamci et al. reported a high presence of
disordered eating attitudes in patients with
episodic migraine than in control group.® Inang
et al. studied EAT-40 scores in patients with
migraine or tension-type headache, and they
found significantly high scores in these patients
when compared to the controls, in whom the
migraineurs had the highest score.l* In line with
the literature, EAT-40 scores were significantly
higher in the migraine group compared to the
control group in our study. In the subgroup
analysis of the EAT-40, migraineurs had high
scores on dieting behavior which indicates a high
effort to avoid food in order to become thin, and
oral control which involves a high self-discipline
against food intake. Both parameters may support
the involvement of the central pathways including
serotonin and dopamine regulation. Further
research is needed to explore whether these eating
attitudes accompany migraine or result from
associated stress and psychiatric factors. We also
found that EAT-40 scores were positively correlated
with VAS which means that severe migraine attack
goes with severe disordered eating attitude.

Migraine is associated with several psychiatric
disorders, such as major depression, bipolar
disorder, and anxiety disorder,#'> which have
been also linked to ED.3 Langowska-Grodzka et al.
proposed that there was a strong association
between migraine, depression, anxiety, and ED, all

https://cjn.tums.ac.ir

of which might impact the outcomes.? Similarly,
we also found significantly high prevalence of both
depression and anxiety in migraineurs, which did
not vary by gender, compared to controls. A
meta-analysis reported by Lee et al. showed that,
compared to anxiety, depression was more strongly
linked to migraine.2 Contrarily, we found that
anxiety scores were positively correlated with VAS,
indicating that severe migraine attack goes with
high anxiety. Additionally, anxiety scores were
found to significantly affect the EAT-40 scores in the
multivariate model. Not yet to be determined which
developed first, a close but complex relation
appears between high anxiety, severe headache,
and abnormal eating attitude. Certain foods like
sweets, carbohydrates, and chocolate, which have
anxiolytic effects, are known to cause migraine
attacks.? Considered together, one may suppose
that anxiety comes first, and excessive caloric food
intake is likely to be secondary as to manage the
anxiety, but at the same time, triggers headache
episodes. Therefore, reducing carbohydrates may
be useful in migraine management, reducing
migraine frequency and disability.4® More
importantly, when anxiety is treated in the first
place, abnormal eating attitude may not occur, and
this probably prevent the individual from a
subsequent migraine attack; hence, it substantially
improves quality of life, to some degree. Further
studies are needed to draw a conclusion.

On the other hand, poor sleep was reported to
be a factor in aggravating migraine attacks in half
of the cases, and this effect was greater in chronic
cases.?0 In a meta-analysis, sleep quality was found
to be poorer in patients with migraines compared
to controls.?0 In accordance with the literature, we
found that sleep quality was worse in migraineurs
than in control group. It has been suggested that
there is a bidirectional relationship between

migraine and sleep.#! Sleep and migraines
primarily share common anatomical and
Curr ] Neurol, Vol. 23, No. 4 (2024) 237
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physiological underlying mechanisms, that
wakefulness and sleep both influence cortical
firing. Accordingly, sleep deprivation can lead to
an increased susceptibility to cortical spreading
depression, which promotes the occurrence of
migraine attacks.*2 Accumulating data have shown
that poor sleep almost coexists with fatigue.l”
Recent studies have found that migrainours have
higher fatigue levels than healthy controls.1819
Axonal projections from the trigeminovascular
spinal trigeminal nucleus project signals to the
brainstem, hypothalamic, and basal ganglia nuclei,
resulting in headache-induced symptoms such as
nausea, vomiting, yawning, tearing, psycho-
behavioral issues, and fatigue.’” In the present
study, fatigue scores were positively correlated
with disability scores in migraineurs which may be
linked to poor sleep.l” However, the presence of
fatigue is more pronounced in female patients
while the attack frequency is higher in male ones
which needs explanation.

Several limitations should be discussed. First,
the sample size is small and single-centered; it
needs to be confirmed with a larger cohort. Second,
self-report questionnaires were used, whereas a

better accuracy. Third, it is cross-sectional;
however, a longitudinal study could establish
causality. Fourth, our patients with migraine
exhibited a low frequency of attack and a low
average MIDAS score; therefore, the associations
might be different or even greater in those with
more severe migraine presentations.

Conclusion

Despite the abovementioned limitations, our
findings  demonstrated  that  psychiatric
comorbidities and poor sleep were common in
migraine sufferers, which also contributed to the
development of disordered eating attitude in these
patients. Future large-scale longitudinal studies
will present a more detailed view of mechanisms
for the close link between anxiety, headache, and
eating attitude in patients with migraine.
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