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Evaluation of the Relationship Between Thyroid
Dysfunction and Menstrual Migraine in Adult Females

Eriskin Kadinlarda Tiroit Disfonksiyonu ve Menstriel Migren Arasindaki lliskinin
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Abstract
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Aim: Menstrual migraine (MM) is a condition linked to sudden
estrogen withdrawal, however, changes in vascular system and
neurotransmitters and several hormones are thought to be
the underlying causes. Thyroid function affects both menstrual
cycle and headache, however, the relationship between thyroid
hormones and MM is still not clear. The aim of the study was
to evaluate the relationship of MM with thyroid stimulating
hormone (TSH), T3, and T4.

Methods: Fifty-six patients without MM (group 1), 34 patients
with MM (group 2) and 74 controls who had no migraine (group
3) were included in the study. The mean TSH, T3 and T4 levels
were compared between the groups. Age, attack frequency
(AF), attack period (AP), visual analog scale (VAS) score, Migraine
Disability Assessment (MIDAS) grade, and MIDAS score were
compared between group 1 and group 2. Correlation analysis
was done for TSH, T3, T4 and each of the variables for the
groups.

Results: The mean T4 level in group 1, group 2 and group 3 was
1.06+£1.74,0.914£0.22 and 1.35+1.19 (p=0.03), respectively. The
mean AF was 5.66+6.37 in group 1 and 3.08+1.81 in group 2
(p=0.02).

Conclusion: T4 was significantly lower in patients with MM
compared to patients without MM, and this difference became
more prominent as compared with controls. We would like to
draw attention of our colleagues to the relationship between
thyroid function (particularly T4 decline) and MM.

Keywords: Migraine, menstrual migraine, thyroid gland,
thyroxine, trilodothyronine

Amac: Menstriel migren (MM) ani Ostrojen ¢ekilmesine
bagh olustugu kabul edilen ancak altta yatan vaskdler sistem,
norotransmitterler ve hormonlarin eslik ettigi, karmasik iliskilere
bagl bir hastaliktir. Tiroit fonksiyonu hem menstriasyon siklUsU
hem de bas adrisi ile yakin iliski icerisindedir. Tiroit fonksiyonu
ve MM arasindaki iliski hala kesin olarak aydinlatilamamistir.
Calismamiz tiroit uyarici hormon (TSH), T3, T4 ve MM arasindaki
iliskinin gosterilmesi amaciyla yapilmistir.

Yoéntemler: MM olmayan 56 hasta (grup 1), MM olan 34 hasta
(grup 2) ve 74 bas agrisiz kontrol (grup 3) dahil edildi. TSH, T3 ve
T4 hormonlarinin ortalama degerleri gruplar arasinda kiyasland.
Yas, atak sikhigi (AS), atak slresi (AP), viziiel analog skor (VAS),
migren dizabilite 6lcedi (MIDAS) evresi ve skoru grup 1 ve grup
2 arasinda kiyaslandi. Grup 1 ve grup 2 icin, TSH, T3, T4'Un
her birinin VAS, MIDAS evresi, MIDAS skoru, AS, AP ile tek tek
korelasyon analizi yapildi.

Bulgular: Ortalama T4 seviyesi grup 1'de 1,06+1,74, grup 2'de
0.91£0.22, grup 3'te 1,35+1,19 saptanmistir (p=0,03). T3 ve
TSH seviyeleri gruplar arasinda anlamli fark gostermemekteydi.
AS grup 1'de 5,66+6,37, grup 2'de 3,08+1,81 bulundu (p=0,02).

Sonug: T4 seviyesi MM hastalarinda MM olmayanlara gére anlamli
dustktl ve bu disuklik bas agdrisiz kontrollerle kiyaslandiginda
daha da belirginlesmekteydi. Meslektaslarimizi MM hastalarinda
tiroit fonksiyonunun (6zellikle de T4 dististinlin) takip konusunda
uyarmak istedik.

Anahtar Sozciikler: Migren, menstriel migren, tiroit bezi,
tiroksin, triiodotironin

Address for Correspondence/Yazisma Adresi: Vasfiye Burcu Albay, Prof. Dr. Mazhar Osman
Bakirkdy Psychiatric Training and Research Hospital, Clinic of Neurology, istanbul, Turkey

E-mail: dr_burcuvdogan@hotmail.com ORCID: orcid.org/0000-0003-0428-981X

Received/Gelis Tarihi: 16 July 2019 Accepted/Kabul Tarihi: 18 December 2019

~ ©Copyright 2020 by The Medical Bulletin of

Istanbul Haseki Training and Research Hospital

The Medical Bulletin of Haseki published by Galenos Yayinevi.
“Telif Hakki 2020 istanbul Haseki Egjtim ve Arastirma Hastanesi
Haseki Tip Biilteni, Galenos Yayinevi tarafindan yaynlanmistir.


https://orcid.org/0000-0002-1176-3156
https://orcid.org/0000-0003-0428-981X

Albay and TUtiincl. Thyroid Dysfunction and Menstrual Migraine

Introduction

Migraine, which is characterized by moderate to severe,
pulsatile and recurrent headaches affecting typically
one half of the head, is classified as a primary headache
disorder by the International Headache Society (IHS). It is
associated with nausea, vomiting and sensitivity to light
and sound and smell (1). The disease most often starts at
puberty, gets worse during middle age and decreases in
severity after menopause (2). The incidence of migraine
in Turkey has been reported to be 2.38% (2.98% for
women and 1.93% for men) (3). After puberty, the
prevalence of migraine in women is 2-3 times higher than
in men (4). Female sex hormones have been accused for
female dominance in migraine. Several studies revealed
that menstrual migraine (MM), which refers to migraine
occurring in perimenstrual period (2-3 days before, during
or immediately after menstruation), is seen in 7-14% of
women with migraine (5,6). Cyclic changes in female sex
hormones, in particular sudden withdrawal of estrogen in
premenstrual period has been accused in MM hypothesis
(7). However, it is known that pathophysiology of MM is
much more complex, and hypothalamus-pituitary-ovarian
hormones, opioid control of the pituitary-adrenal axis,
platelet sensitivity to prostaglandins, arterial vasodilatation
and capillary constriction due to serotonin and changes
in melatonin secretion play a role in the development of
MM (6). As it is difficult to show neuroendocrine changes
in migraine, in particular in MM, there are limited studies
about the accused etiological factors.

In a study by Facchinetti et al. (8) including nine patients
and by Awakietal. (9)including 11 patientsitwas found that
luteinizing hormone (LH), follicle stimulating hormone and
prolactin (PRL) were similar between patients and controls
whereas thyroid stimulating hormone (TSH) was lower in
migraineurs than in controls. Epidemiological studies have
shown a potential relationship between plasma thyroid
hormones, such as triiodothyronine (T3) and thyroxine
(T4), and migraine but results are contradictory (10). On
the other hand, both hyperthyroidism and hypothyroidism
may cause menstrual disturbances, ovulation problems
and premenstrual syndrome suggesting a relationship
between thyroid function and pituitary ovarian axis (11).
Also, several studies revealed improvement in migraine
attacks after treatment of thyroid dysfunctions (12,13).

Although there is a possible relationship between
thyroid function and MM, there have been very few
studies about the effect of thyroid hormones on migraine
and, to the best of our knowledge, no study about the
relationship of TSH, T3 and T4 with MM is present. The
purpose of this study was to evaluate the relationship of
MM with TSH, T3 and T4.
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Methods

Patients

In this cross-sectional study, a total of 90 female
patients with migraine without aura aged 18-45 years and
74 similar-aged healthy women who attended neurology
outpatient clinics between October 2017 and October
2018 were included. The participants were divided into
three groups: patients without MM (group 1), patients
with MM (group 2) and healthy controls who had no
migraine (group 3).

Migraine without aura and MM were diagnosed
according to the IHS and International Classification of
Headache Disorders 3rd edition (ICHD-lIl) beta version.
Patients with secondary headache, other primary
headaches, other forms of migraine, medication overuse
headache, diagnosis and/or treatment of hypothyroidism,
hyperthyroidism and euthyroid sick syndrome and other
systemic disorders such as anemia, Diabetes Mellitus,
hypertension, obesity (body mass index >25), metabolic
syndrome, polycystic ovary syndrome, hepatic or renal
failure, psychiatric disorders and those who were pregnant,
breastfeeding, postmenopausal or using oral contraceptives
and/or other hormonal medicines were excluded. The
participants were administered the Beck depression
inventory and Beck anxiety inventory and those who were
found to have depression and/or anxiety were excluded.

The groups were subjected to blood sampling for
analysis of TSH, T3 and T4 levels and other biochemical
analyses during their menstrual cycle. Attack frequency
(AF) which refers to the number of migraine attacks in a
month, attack period (AP) which refers to the duration of
each migraine attack in hours, visual analog scale (VAS)
score, Migraine Disability Assessment (MIDAS) grade, and
MIDAS score were recorded by a neurologist. The patients
were divided into three groups according to AF as 0-2 per
month, 3-10 per month and >10 per month. They were
further divided according to AP into three groups as 0-12
hours, 13-24 hours and >24 hours.

The mean TSH, T3 and T4 levels were compared
between group 1, group 2 and group 3. Then, the mean
values of age, MIDAS score, MIDAS grade, AF, AP and VAS
were compared between the three groups.

Correlation analysis was done for TSH, T3, T4 and each
of VAS, MIDAS grade, MIDAS score, AF, AP for both group
1 and group 2.

Ethics

The study was approved by the Local Ethics Committee
of Bakirkdy Prof. Dr. Mazhar Osman Psychiatric Training and
Research Hospital with the date and number 23.08.2017-
29276-51688610. Informed consent was obtained from
all migraine patients and controls before the study.
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Statistical Analysis

The Statistical Package for the Social Sciences
for Windows version 22 was used for data analysis.
Parametric variables such as age and TSH, T3 and T4
levels were presented by mean and standard deviations.
Chi-square test and, if necessary, Fischer’s exact test were
used in categorical variables. The non-parametric Mann-
Whitney U test was used to compare the instruments
of the two groups that were not normally distributed
and the normal distributions were compared using the
student’s t-test. Correlation analysis was evaluated by
Spearman’s correlation test in non-normally distributed
data and Pearson’s correlation coefficient in normally
distributed data. A p value of less than 0.05, 0.01 and
0.001 was considered statistically significant, statistically
highly significant and statistically extremely significant,
respectively.

Results

MM was found in 34 (37.8%) patients. The mean
age of the patients in group 1, 2 and 3 was 33.4+8.50,
33.324+8.04 and 33.2+7.9, respectively (p=0.93). There
was no significant difference in demographic characteristics
between the groups. The mean TSH, T3 and T4 levels in
group 1, group 2 and group 3 are given in Table 1. There
was no significant difference in the mean TSH (p=0.09)
and T3 (p=0.70) levels between the groups. The mean T4
level in group 1, 2 and 3 was 1.06+1.74, 0.91+0.22 and
1.35+1.19, respectively (p=0.03). The mean T4 level was
significantly lower in patients with MM than in patients
without MM, and more prominently than in controls.

The mean VAS was 7 for both group 1 and group 2.
The AF was 0-2 per month in 20 (35.7%) patients, 3-10 per
month in 31 (55.4%), and >10 per month in five (8.9%)
in group 1 whereas 0-2 per month in 15 (44.1%) patients,
3-10 per month in 19 (55.9%), and >10 per month in
zero (0.0%) patients in group 2. AP was 0-12 hours in
28 (50.0%) patients, 13-24 hours in 18 (32.1%) and >24
hours in 10 (17.9%) in group 1, whereas 0-12 hours in
seven (20.6%) patients, 13-24 hours in 18 (52.9%), and
>24 hours in nine (26.5%) in group 2. In group 1, 10
(17.6%) patients had MIDAS grade 1, 15 (26.9%) - grade

Table 1. Mean levels of TSH, T3, T4 in group 1, group 2 and

2,16 (28.6%) - grade 3 and 15 (26.9%) - grade 4. In group
2, four (11.8%) patients had MIDAS grade 1, 15 (44.1%)
- grade 2, 11 (32.3%) - grade 3 and four (11.8%) - grade
4. Comparison of mean values of MIDAS grade, MIDAS
score, AF and AP between group 1 and group 2 is given
in Table 2. The only significant difference between the
groups was in AF (p=0.02).

Correlation between TSH, T3 and T4 levels and each
of VAS, MIDAS grade, MIDAS score, AF and AP in group
1 and group 2 is given in Table 3. The only significant
correlation was detected between VAS and TSH level in
group 1 (r=+0.43, p=0.009) whereas no other parameters
had a significant correlation between each other.

Discussion

MM is defined as migraine without aura occurring
during the menstrual window, starting 2-3 days before the
onset of menstrual bleeding and lasting until the third day
of menstruation, and that occurs in at least two-thirds of
menstrual cycles (14). Clinically, MM has been found to be
more disabling when associated with migraine chronicity
and medication overuse. The prevalence of MM among
migraineurs is 42-61% (15). The etiology of MM is sudden
estrogen withdrawal in the late luteal phase. Estrogen
receptors (ER) such as ERa and ERP are expressed not
only in female genital system, but also throughout the
central and peripheral nervous systems, particularly in
trigeminal pain pathways. Estrogen decline directly affects
other neurotransmitters qualitatively and quantitatively,
particularly it decreases serotonin and beta-adrenergic
receptors, increases sensitivity of dopaminergic receptors,
and modulates the anti-nociceptive activity of opioids
(16). Although it has been reported that hypothalamic-
pituitary-ovarian axis plays major role in the development
of MM as rising estrogen during ovulation stimulates
alfal-adrenoreceptors of vascular smooth muscles that
increases contraction which may be responsible for the
decreased cerebral blood flow and migraine attack, a
variety of other hormonal changes are also accused to
play a role in MM (6,15). In a study by Nattero and his
colleagues, including 10 women, nocturnal aldosterone
drop was detected at the onset of MM attack when daily

Table 2. Comparison of mean levels of MIDAS grade, MIDAS
score, AF, AP between group 1 and group 2

group 3
Mean Group 1 (n=56) | Group 2 (n=34) ]
Mean Group 1 Group 2 Group 3 p
(n=56) (n=34) (n=70) MIDAS score | 16.62+12.99 12.79+8.22 0.12
TSH 1.88+0.97 2.42+1.73 2.37+1.56 0.09 MIDAS grade | 2.64+1.06 2.44+0.85 0.35
T3 3.39+0.50 3.30£0.55 3.29+0.85 0.70 AF 5.66+6.37 3.08+1.81 0.02
T4 1.06£1.74 0.91+0.22 1.35£1.19 0.03 AP 20.05+18.03 27.6+18.95 0.06

TSH: Thyroid stimulating hormone; T3: Thyroxine; T4: Triiodothyronine; n:
Number

n: Number

MIDAS: Migraine Disability Assessment, AF: Attack frequency, AP: Attack period;
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aldosterone, renin, cortisol, sodium, potassium were all
in normal levels. Murialdo et al. (17) reported decreased
nocturnal urinary melatonin excretion throughout an
ovarian cycle in 12 patients with migraine without aura
which may be an evidence of impaired pineal function in
migraine. Plasma levels of norepinephrine and dopamine
have been reported to be lower in migraine patients during
premenstrual period (18). When thyrotropin releasing
hormone, LH and insulin were simultaneously loaded to
migraineours and controls PRL was significantly and TSH
was non-significantly increased as compared with controls
(9). In a study by Rubino et al. (19) including 151 patients
and 150 controls, migraine was detected more frequently
in patients with subclinical hypothyroidism.

Several studies revealed that there was a strong
association between thyroid dysfunction and migraine
even if thyroid hormones are higher or lower (20).
Enhanced level of thyroid hormones increased oxidative
state in tissues where the metabolic rates are higher.
Particularly, the fact that they increase lipid per-oxidation,
decrease antioxidant enzymatic activities and decrease
gamma-aminobutyric acid synthesis in the brain may
be a trigger for migraine (21,22). On the other hand,
inadequate thyroid function results in slower metabolism,
which in turn causes the body to retain fluid and mucin
glycoprotein as a result of inappropriate secretion of
antidiuretic hormone and this process eventually causes
vasodilatation and swelling of brain tissue, which can
result in cerebral hyperactivity causing migraine (23).
However, pathophysiological relationship between thyroid
dysfunction and migraine and MM s still not clear yet.
Recently, it was reported that thyroid receptors (TR) are
also present human oocytes and act on ovarian follicles
and down regulation of TRs decrease the follicle number
and fertility (24). Low levels of thyroid hormones cause

decreased activity of sex hormone binding globulin
resulting in decreased plasma concentration of estrogen
which is the main hormone accused not just for infertility
but also for MM. On the other hand, estrogen may have
direct or indirect effects on thyroid gland via receptor-
dependent and-independent mechanisms. ER was first
reported in human thyroid tissues in 1981 and it has a
direct role in thyroid follicular cells and influences the
growth and function of the thyroid gland (25). Estrogen
can mimic thyroid-binding globulin (TBG) and increase the
conversion of T3 (the active form of thyroid hormone) to T4
(the inactive form of thyroid hormone) which means that
there is a positive correlation between estrogen and T4
levels and, estrogen dominance may result in symptoms of
hypothyroidism (26). According to this information, when
estrogen withdrawal occurs in MM, TBG mimicking activity
of estrogen decreases, thus, binding T4 level decreases.

To the best of our knowledge, this is the first study
investigating the relationship of MM with TSH, T3 and T4.
In the current study, alterations in TSH, T3 and T4 levels
in patients with MM, patients without MM and healthy
individuals and the relationship between TSH, T3, T4 and
characteristics of migraine were examined. The patients
with MM had significantly lower AF as compared with
those without MM whereas their AP were slightly higher
suggesting that they have less attacks with longer durations.
However, this finding was not correlated with TSH, T3 and
T4 levels in patients with MM. The most important finding
of the current study is that T4 level was significantly lower
in patients with MM than in patients without MM, and
this difference became more prominent as compared with
controls. T4 decline is compatible with the mechanism of
estrogen mimicking activity of TBG whereas there was no
difference in terms of T3 between the groups.

Table 3. Correlation between TSH, T3, T4 levels and each of VAS, MIDAS grade, MIDAS score, AF, AP in group 1 and group 2
TSH T3 T4
r p r p r p
Group 1 (n=56) VAS +0.43 0.009 0.84 = 0.99
MIDAS grade 0.65 0.72 = 0.47
MIDAS score = 0.89 0.57 = 0.51
AF = 0.80 0.58 = 0.49
AP 0.69 0.92 = 0.55
Group 2 (n=34) VAS = 0.41 0.84 = 0.63
MIDAS grade = 0.10 0.43 = 0.48
MIDAS score +0.32 0.06 0.51 = 0.83
AF = 0.51 0.65 = 0.75
AP = 0.29 0.95 = 0.68
TSH: :{'hyroid stimulating hormone; T3: Triiodothyronine; T4: Thyroxine; VAS: Visual analog score; MIDAS: Migraine Disability Assessment; AF: Attack frequency; AP: Attack
perio:
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Study Limitations

Absence of autoimmune thyroid antibody analysis
and absence of investigation of multiple blood samples
at particular times of the menstrual period might be the
limitations of this study.

Conclusion

It may be important to pay attention that patients
with MM have less AF with longer duration and there
is a relationship between thyroid function, particularly
T4 decline, and MM. Further studies investigating the
complex relationship between thyroid function and MM
are warranted.
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