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Objective: Migraine is a common and disabling neurological disorder, particularly in women, and its menstrual subtypes-menstrual migraine (MM) and
menstruation-related migraine (MRM)-highlight the influence of hormonal fluctuations. Estrogen withdrawal is a recognized trigger, but the influence of
thyroid function remains unclear. The aim of this research was to investigate the association between thyroid hormone levels and migraine phenotypes in
women.

Methods: This cross-sectional study included 175 women categorized by migraine type: chronic migraine (n=54), MRM [n=56; including 12 with pure MM
(PMM)], and a control group (n=65). Participants with known thyroid disease were excluded. Serum thyroid-stimulating hormone (TSH), triiodothyronine
(T3), and thyroxine (T4) were measured, and hematologic indices were examined. Migraine severity and related disability were measured using the visual
analog scale and the migraine disability assessment (MIDAS). Group comparisons were performed using one-way analysis of variance, Kruskal-Wallis, and
chi-square tests.

Results: TSH, T3, T4, and T3/T4 ratio did not differ significantly between groups (all p>0.05). The PMM and MRM subgroups also showed similar thyroid

values. However, patients with chronic migraine had significantly higher MIDAS scores and a higher frequency of prophylactic drug use (both p<0.001).
Hypertension was more common among patients with migraine, but the difference was not statistically significant.

Conclusion: There were no differences in thyroid hormone Levels between migraine types and controls, indicating that thyroid changes are not a key factor
in migraine among women with normal thyroid function. Further longitudinal research is needed to explore potential subclinical or autoimmune thyroid
contributions to hormonally mediated migraine.
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Amac: Migren, 6zellikle kadinlarda yaygin ve sakatlayici bir nérolojik hastaliktir ve menstriiel alt tipleri-menstriiel migren (MM) ve menstriiasyonla iliskili
migren (MiM)-hormonal dalgalanmalarin etkisini vurgular. Ostrojen yoksunlugu bilinen bir tetikleyicidir, ancak tiroid fonksiyonunun etkisi heniiz net
degildir. Bu arastirmanin amaci, kadinlarda tiroid hormon seviyeleri ile migren fenotipleri arasindaki iligkiyi arastirmaktir.
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Yéntem: Bu kesitsel calismaya, migren tipine gére kategorize edilmis 175 kadin dahil edilmistir: kronik migren (n=54), MiM [n=56; 12 saf MM (SMM) dahil]
ve kontrol (n=65). Bilinen tiroid hastali§i olan katiimcilar calisma digi birakilmigtir. Serum tiroid uyarici hormon (TSH), trilyodotironin (T3), tiroksin (T4)
ve hematolojik indeksler incelenmistir. Migrenle iliskili siddet ve engellilik, gorsel analog skala ve migren engellilik degerlendirmesi (MIDAS) kullanilarak
olculdu. Grup kargilastirmalari tek yonli varyans analizi, Kruskal-Wallis ve ki-kare testleri ile yapildi.

Bulgular: TSH, T3, T4 ve T3/T4 oranlari gruplar arasinda anlamli farklilik géstermedi (tiimii p>0,05). SMM ve MiM alt gruplari da benzer tiroid degerleri
gosterdi. Ancak, kronik migrenli hastalarda anlamli olarak daha yiiksek MIDAS skorlari ve daha sik profilaktik ilag kullanimi vard (her ikisi de p<0,001).
Hipertansiyon migren hastalarinda daha yaygindi, ancak istatistiksel olarak anlamli degildi.

Sonuc: Migren tipleri veya kontroller arasinda tiroid hormonu seviyelerinde farklilik bulunmamasi, tiroid degisiminin normal tiroid fonksiyonuna sahip
kadinlar icin 6nemli bir migren faktori olmadigini gostermektedir. Hormonal aracili migrene olasi subklinik veya otoimmn tiroid katkilarini arastirmak

icin daha fazla uzunlamasina arastirmaya ihtiyac vardir.

Anahtar Kelimeler: Migren, menstriiasyon ile iliskili migren, tiroid fonksiyon testleri, kadin sagugi

Introduction

Migraine is a prevalent and disabling primary headache
disorder characterized by recurrent episodes of moderate-
to-severe headaches, often accompanied by nausea,
photophobia, and phonophobia®. Approximately 12% of
people worldwide are affected, and it occurs about three
times more frequently in women than in men, particularly
during women's reproductive years?. Among its subtypes,
menstrual migraine  (MM) and menstruation-related
migraine (MRM) are especially challenging, as attacks
occur in close temporal relation to the menstrual cycle-
typically from two days before to three days after onset of
menstruation®. Estrogen withdrawal is thought to be the
key hormonal trigger; however, the underlying mechanisms
remain incompletely understood®”,

Other than sex hormones, there is growing interest in how
the endocrine system, especially the thyroid, affects migraine
pathophysiology.  Thyroid hormones-triiodothyronine
(T3) and thyroxine (T4)-are key regulators of metabolism,
vascular tone, and neurochemical balance. Altered levels of
these hormones can change neuronal excitability, cerebral
metabolism, and pain processing, potentially increasing
migraine risk®. Epidemiological studies indicate that
migraine and thyroid dysfunction co-occur more often than
expected by chance, suggesting shared pathophysiological
pathways or potential causal interactions®”. Importantly,
both conditions appear more frequently in women, indicating
that estrogen might modulate thyroid activity, which could
potentially affect migraine severity®.

Several studies have explored this association. A systematic
review by Michalik et al.® found that individuals with
hypothyroidism frequently report headaches, supporting the

notion of a hormonal contribution to migraine genesis. A
longitudinal study suggested that headache disorders may
precede new-onset hypothyroidism, implying a possible
bidirectional relationship®. Likewise, Starikova et al.t®
discovered that lower thyroid-stimulating hormone (TSH)
levels correlated with more severe migraine symptoms,
although other studies showed no significant differences
in TSH or free T4 between migraine and control groups®.
The inconsistency emphasizes the need for greater clarity,
particularly within hormonally sensitive populations.

The association between thyroid disorders and migraines
in women with MRM or pure MM (PMM) remains poorly
understood. Fluctuations in estrogen levels during the
menstrual cycle may affect thyroid hormone activity,
potentially altering headache timing and intensity"?.
However, it is difficult to draw definitive conclusions from the
currently incomplete and contradictory data. The research
indicated that women of reproductive age with migraines
may particularly benefit from thyroid screening, given the
correlation between increased headache frequency and
subclinical hypothyroidism characterized by elevated TSH
with normal T4®9.

Given these uncertainties, the present study aimed to
comprehensively assess thyroid hormone profiles (T3, T4,
and TSH) and related hematologic indices among women
with chronic migraine, MRM, or PMM, and healthy controls.
This research used clinical, endocrine, and hematologic
parameters to investigate whether variations in thyroid
function contribute to migraine burden, particularly in
hormonally influenced subtypes.
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Materials and Methods
Study Design and Participants

This cross-sectional study involved 190 premenopausal
women who visited the neurology clinic between April and
June 2025. The participants were divided into three groups:
chronic migraine (n=54), MRM (n=56), and healthy controls
(n=65). The MRM group included 12 patients diagnosed with
PMM. Definitive diagnoses of migraine were made according
to the International Classification of Headache Disorders,
3 edition”, based on a clinical interview conducted by a
neurologist specializing in headache disorders. Participants
with a history of thyroid disease (n=15; 7.9%) were excluded
to minimize potential endocrine confounding factors.
Consequently, the final analyses included 175 participants.

Data Collection and Variables

Structured forms were used to collect clinical and demographic
data. Age, menstrual status, presence of hypertension (HT),
and migraine characteristics were documented. The migraine
disability assessment (MIDAS) questionnaire®® and visual
analog scale (VAS) were used to assess headache disability
and pain severity, respectively. The number of prophylactic
drugs in current use was also recorded.

Blood samples were collected from the veins after
an 8-hour fast. An automated hematology analyzer
(Sysmex Corporation, Kobe, Japan) was used to measure
hematological parameters, including hemoglobin (Hb),
hematocrit (Hct), mean corpuscular volume (MCV), red
cell distribution width (RDW), platelet distribution width
(PDW), platelet count (PLT), and neutrophil and lymphocyte
counts. The neutrophil-to-lymphocyte ratio, platelet-to-
lymphocyte ratio, Hb/RDW ratio, PDW/PLT ratio, and RDW/
MCV ratio were calculated. Thyroid hormone measurements
included TSH, T3, and T4. ALl assays were performed using
standardized chemiluminescent immunoassay techniques at
the same laboratory.

Ethical Approval and Informed Consent

This research adhered to the Declaration of Helsinki and
was ethically approved by the University of Health Sciences
Tiirkiye, izmir City Hospital Ethics Committee (approval
no: 2025/52, date: 19.03.2025). Before joining the study, all
participants provided written informed consent.
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Data Availability Statement

The data that support the findings of this study are available
from the corresponding author upon reasonable request.

Declaration Regarding the Use of Artificial Intelligence and
Artificial Intelligence-assisted Technologies

During the preparation of this work, the author used
Grammarly to assist with linguistic editing and improve
phrasing. The final content was reviewed and approved by
the author, who takes full responsibility for the manuscript's
scientific integrity.

Statistical Analysis

AlL statistical analyses were conducted using R version 4.4.2.
Hypothesis testing was performed using the rstatix package;
flextable was used for tables; and R6 was used for modular
data and workflow automation. The Shapiro-Wilk test was
used to assess the normality of continuous variables. Normally
distributed variables were expressed as meansstandard
deviation (SD), whereas non-normally distributed variables
were summarized as median (minimum-maximum).

The independent samples t-test or Mann-Whitney U test was
used to compare two independent groups, as appropriate.
When comparing three or more groups, one-way analysis of
variance or the Kruskal-Wallis test was applied, followed by
Bonferroni-corrected post-hoc tests. Categorical variables
were compared using the chi-square test or Fisher's exact
test when necessary, and were presented as counts and
percentages. Statistical significance was determined by a
two-tailed p-value below 0.05.

Results

A total of 190 participants were initially enrolled in the study.
Fifteen participants were excluded owing to known thyroid
disease (9.1% in the chronic migraine group, 8.9% in the MRM
group, 16.7% in the PMM subgroup, and 5.8% in the control
group). Hence, the final analysis comprised 175 participants:
56 in the MRM group, 54 in the chronic migraine group, and
65 in the control group (Table 1). With a mean age of 36.4+8.8
years, 113 participants (64.6%) were aged 40 years or younger.
HT was present in 11 individuals (6.3%). The overall mean
Hb was 12.6+1.4 g/dL, and the mean Hct was 37.6+3.7%. The
median values for TSH, T3, and T4 were 1.7 mIU/L (0.1-18.9),
3.4 ng/dL (2.4-4.6), and 0.8 ng/dL (0.5-2.0), respectively.
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As shown in Table 2, demographic and thyroid-related
variables did not differ significantly between the chronic
migraine (including MRM) group and the control group.
Mean age was similar between groups (mean+SD: 36.5+8.1

vs. 36.2+9.8 years; p=0.874). In the chronic migraine group,
69.1% of participants were <40 years old, compared with
56.9% of controls (p=0.144). No significant group differences
were observed in T3, T4, TSH, or the T3/T4 ratio (all p>0.05).

Table 1. Baseline demographic, hematological, and thyroid parameters of the participants without thyroid disease population

Overall, n (%) Overall, n (%)
n=175 n=175
Age (years)’ 36.4+8.8 RDW (%)" 14.4+1.9
Age Neutrophil (x103/pL)" 4.4 (1.6-16.2)
<40 years old 113 (64.6) Lymphocyte (x103/pL)* 2.1(0.3-4.3)
>40 years old 62 (35) Platelets (x103/uL)" 271 (140-516)
Study group PDW (%) 16.8+0.5
MRM 56 (32.0) T3 (ng/dL)’ 3.4 (2.4-4.6)
Chronic migraine 54 (30.9) T4 (ng/dL)’ 0.8 (0.5-2.0)
Control 65 (37.1) TSH (mlU/L)* 1.7 (0.1-18.9)
MIDAS score” 18 (5-46) T3/T4 ratio’ 4.1(0.0-7.3)
VAS score’ 8 (7-9) RDW/MCYV ratio” 0.2 (0.1-0.5)
Number of prophylactic drugs’ 0 (0-6) NLR* 2.1(0.6-38.7)
HT 11 (6.3) PLR" 130.7 (68.6-1076.7)
Hb (g/dL) 12.6+1.4 PDW/PLT ratio” 0.1 (0.0-0.1)
Hematocrit (%)" 37.6+3.7 Hb/RDW ratio” 0.9 (0.4-1.2)
MCV (fL)" 83.1£9.5

" Numeric variables were presented as medians (minimum-maximum) or meanzstandard deviation, Hb: Hemoglobin, HT: Hypertension, MCV: Mean corpuscular
volume, MIDAS: Migraine disability assessment, MRM: Mensturation-related migraine, NLR: Neutrophil-to-lymphocyte ratio, RDW: Red cell distribution width, PDW:
Platelet distribution width, PLT: Platelet count, PLR: Platelet-to-lymphocyte ratio, T3: Triiodothyronine, T4: Thyroxine, TSH: Thyroid-stimulating hormone, VAS: Visual

analog scale

Table 2. Comparison of parameters between the MRM+chronic migraine and control groups

MRM&£+chronic migraine, n (%) Control, n (%)
=110 n=65 p-value
Age (years)’ 36.5+8.1 36.2+9.8 0.874
Age
<40 years old 76 (69.1) 37 (56.9) 0.144
>40 years old 34 (30.9) 28 (43.1)
MIDAS score’ 18 (5-46) NA NA
VAS score’ 8 (7-9) NA NA
Number of prophylactic drugs’ 2 (0-6) NA NA
HT 9(8.2) 2(3.1) 0.215
PDW (%)* 16.8+0.5 16.8+0.6 0.861
T3 (ng/dL)’ 3.4 (2.6-4.5) 3.5 (2.4-4.6) 0.199
T4 (ng/dL) 0.8 (0.5-1.2) 0.9 (0.5-2.0) 0.152
TSH (miIU/L)* 1.7 (0.1-19.0) 1.7 (0.1-6.5) 0.914
T3/T4 ratio” 4.2 (0-7.3) 4.0 (1.6-6.1) 0.425
“* Numeric variables were presented as median (minimum-maximum) or meansstandard deviation, € PMM and MRM patients were evaluated in the same group
within MRM, PMM: Pure menstrual migraine, MRM: Menstruation-related migraine, MIDAS: Migraine disability assessment, NA: Not applicable, VAS: Visual analog
scale, HT: Hypertension, PDW: Platelet distribution width, T3: Triiodothyronine, T4: Thyroxine, TSH: Thyroid-stimulating hormone
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Table 3 provides a comparison of the MRM, chronic migraine,
and control groups. Age distribution (p=0.231) and thyroid
function parameters (all p>0.05) did not differ significantly.
Nevertheless, the chronic migraine group had considerably
higher MIDAS scores than the MRM group (31 vs. 13,
p<0.001). Use of preventive drugs was higher in the chronic
migraine group than in the MRM group (0 vs. 4; p<0.001). HT
was more common in chronic migraine (13.0%) than in MRM
(3.6%) or in controls (3.1%); however, this difference did not
reach statistical significance (p=0.052).

A subgroup analysis comparing PMM and MRM participants
(Table 4) revealed that the PMM group was significantly
younger than the MRM group (mean age 29.6 vs. 36.7 years;
p=0.002). The MIDAS score was significantly lower in PMM
than in MRM (8.6 vs. 12.6; p=0.002). VAS scores, prophylactic
medication use, and thyroid-related values (T3, T4, TSH, and
T3/T4 ratio) did not differ significantly between PMM and
MRM (all p>0.50).

Age-stratified comparisons in Table 5 show that participants
aged >40 years had a higher prevalence of HT (14.5%)
compared with younger individuals (1.8; p=0.002). The
mean VAS scores were slightly but significantly lower in the
older group (7.5 vs. 8.0; p<0.001). However, other blood and
thyroid measures showed no significant differences across
age groups (all p>0.05). Age group showed no significant
differences in study group distribution or menstrual status
(p=0.061 and p=0.095, respectively).

Discussion

In this cross-sectional study of 175 women-comprising MRM,
chronic migraine, and healthy controls-we observed no
statistically significant differences in serum thyroid hormone
parameters (T3, T4, TSH, and the T3/T4 ratio) among groups.
Likewise, comparison of PMM and MRM subtypes found no
significant difference in thyroid hormone levels. Stratification
by age showed a higher prevalence of HT among older
participants, consistent with epidemiological expectations,
yet thyroid and hematologic measures remained comparable
between age groups. These results indicate that thyroid
hormone levels do not distinguish migraine types or severity
in an otherwise euthyroid population.

Our findings align with previous research that has not
demonstrated a robust relationship between thyroid
hormones and migraine features. Starikova et al."”
reported no significant association between TSH/free T4
and headache frequency, and another study™ found no
intergroup differences in thyroid parameters. Comparable
results reinforce the notion that routine biochemical assays
of thyroid hormones may not fully detect subtle endocrine-
neurological interactions in patients with migraine.

Nevertheless, other evidence points toward a more
complex and possibly indirect thyroid-migraine connection.
According to Michalik et al.”’ systematic review, there was
a higher-than-expected co-occurrence of migraine and

Table 3. Comparison of parameters among the MRM, chronic migraine, and control groups

MRME, n (%) Chronic migraine, n (%) | Control, n (%)

n=56 n=54 n=65 p-value
Age (years)’ 35.4+7.0 37.7+9.0 36.2+9.8 0.231
Age
<40 years old 43 (76.8) 33 (61.1) 37 (56.9) 0.061
>40 years old 13 (23.2) 21 (38.9) 28 (43.1)
MIDAS score” 13 (5-19) 31 (18-46) NA <0.001
VAS score’ 8 (7-9) 8 (7-9) NA 0.913
Number of prophylactic drugs’ 0 (0-6) 4 (1-6) NA <0.001
HT 2(3.6) 7 (13.0) 2(31) 0.052
T3 (ng/dL)’ 3.3(2.6-4.3) 3.5 (2.6-4.5) 3.5 (2.4-4.6) 0.439
T4 (ng/dL) 0.8 (0.5-1.1) 0.8 (0.5-1.2) 0.9 (0.5-2.0) 0.271
TSH (mIU/L) 1.7 (0.4-5.2) 1.7 (0.1-18.9) 1.7 (0.1-6.5) 0.942
T3/T4 ratio” 4.0 (0.0-7.3) 4.3(2.5-6.1) 4.0 (1.6-6.1) 0.131

““Numeric variables were presented as median (minimum-maximum) or mean+standard deviation, € PMM and MRM patients were evaluated in the same group within
MRM, PMM: Pure menstrual migraine, MRM: Menstruation-related migraine, MIDAS: Migraine disability assessment, VAS: Visual analog scale, HT: Hypertension, NA:
not applicable, T3: Triiodothyronine, T4: Thyroxine, TSH: Thyroid-stimulating hormone

334




Yaka and Atila. Thyroid Function and Migraine

Table 4. MRM, migraine, and control group evaluation of clinical, hematological, and thyroid parameters

PMM, n (%) MRM, n (%)

n=10 n=46 p-value
Age (years)’ 29.6+6.2 36.7+6.5 0.002
Age
<40 years old 10 (100.0) 33 (71.7) 0.095
>40 years old 0 (0.0) 13 (28.3)
MIDAS score’ 8.6+1.8 12.6+3.6 0.002
VAS score’ 8 (7.5-8.5) 8 (7-9) 0.350
Number of prophylactic drugs” 0 (0-2) 0 (0-6) 0.738
HT 0 (0.0 2(4.4) >0.999
Hb (g/dL) 12.2+1.3 12.5+1.3 0.335
Hematocrit (%) 36.5+3.0 37.3+3.0 0.653
MCV (fL)* 71.0+24.6 83.7+7.9 0.164
RDW (%) 14.8+2.2 14.5+2.0 0.716
Neutrophil (x10°/uL)* 4.2 (3.1-8.6) 4.2 (1.6-10.9) 0.991
Lymphocyte (x10°/uL)’ 2.8 (1.5-4.3) 2.1(1.1-4.3) 0.125
Platelets (x103/pL)’ 271 (194-383) 281 (175-437) 0.881
PDW (%) 17.0+0.4 16.8+0.5 0.262
T3 (ng/dL) 3.7 (3.0-4.0) 3.3 (2.6-4.3) 0.131
T4 (ng/dL) 0.9 (0.8-1.0) 0.8 (0.5-1.1) 0.218
TSH (mIU/L) 1.1(0.4-5.2) 1.8 (0.7-4.6) 0.063
T3/T4 ratio” 4.0 (3.4-4.7) 4.0 (0.0-7.3) 0.623
RDW/MCYV ratio’ 0.2 (0.1-0.5) 0.2 (0.1-0.4) 0.392
NLR" 1.7 (1.2-3.1) 2.4 (0.6-5.7) 0.185
PLR" 130.7 (68.6-152.0) 134.9 (68.6-264.6) 0.325
PDW/PLT ratio” 0.1(0.1-0.1) 0.1 (0.0-0.1) 0.115
Hb/RDW ratio” 0.9 (0.5-1.0) 0.9 (0.4-1.1) 0.454

“* Numeric variables were presented as median (minimum-maximum) or meanzstandard deviation, PMM: Pure menstrual migraine, MRM: Menstruation-related
migraine, MIDAS: Migraine disability assessment, VAS: Visual analog scale, HT: Hypertension, Hb: Hemoglobin, MCV: Mean corpuscular volume, RDW: Red cell
distribution width, PDW: Platelet distribution width, T3: Triiodothyronine, T4: Thyroxine, TSH: Thyroid-stimulating hormone, NLR: Neutrophil-to-lymphocyte ratio,

PLR: Platelet-to-lymphocyte ratio, PLT: Platelet count

hypothyroidism, especially Hashimoto's thyroiditis, although
a causal relationship was not established. Another study®
found that overlapping genetic loci associated with both
migraine and thyroid traits imply shared neuroendocrine
regulatory pathways. Moreover, a Mendelian randomization
analysis found an association between autoimmune thyroid
disease and migraine risk™. These data collectively suggest
that thyroid involvement in migraine may be subclinical,
genetic, or immune-mediated-mechanisms that would
not necessarily manifest as abnormal TSH or T4 levels in
biochemically euthyroid individuals.

In contrast to prior smaller studies”?, the MRM and PMM
subgroups showed no differencesinthyroid parameters. Albay

and TatlncG" observed a lower mean T4 in the MM group
compared with the chronic migraine and control groups,
suggesting that thyroid fluctuations could affect hormone-
related migraines. Nonetheless, our inability to replicate
these findings might be due to several interrelated factors.
First, our cohort was deliberately restricted to euthyroid
participants, excluding those with overt dysfunction; thus,
any subtle endocrine influence would Llikely fall within
reference ranges and below the detection threshold.
Additionally, blood sample timing was not aligned with the
menstrual cycle phase. Because thyroid hormones exhibit
circadian and menstrual-phase variations and interact with
estrogen and progesterone®, unscheduled timing could
have masked transient shifts. Thirdly, tests for anti-thyroid
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Table 5. Baseline characteristics by age group

< 0 > 0

;:(lJl)gears old, n (%) n:g 2years old, n (%) p-value
Age (years)’ 31.5+6.9 45.3+2.9 <0.001
Study group
MRM 43 (38.1) 13 (21.0)
Chronic migraine 33(29.2) 21(33.9) 0.061
Control 37 (32.7) 28 (45.2)
Menstrual status
PMM 10 (23.3) 0(0.0) 0.095
MRM 33(76.7) 13 (100.0)
MIDAS score” 16 (5-46) 22 (8-42) 0.675
VAS score’ 8(7-9) 7.5 (7-8.5) <0.001
Number of prophylactic drugs’ 0 (0-6) 0 (0-6) 0.824
HT 2(L.8) 9(14.5) 0.002
Hb (g/dL)’ 12.7+1.3 12.5+1.4 0.253
Hematocrit (%) 37.8+3.4 37.1+4.1 0.109
MCV (fL)* 83.4+10.2 82.4+8.3 0.337
RDW (%)" 143+1.8 14.6+2.0 0.178
Neutrophil (x103/pL) 4.3(1.6-16.2) 5.0 (2.3-11.6) 0.054
Lymphocyte (x103/uL)" 2.1(0.8-4.3) 2.1(0.3-4.3) 0.930
Platelets (x103/uL)" 265 (143-516) 287 (140-458) 0.589
PDW (%)" 16.8+0.5 16.8+0.6 0.779
T3 (ng/dL)’ 3.4 (2.6-4.5) 3.4 (2.4-4.6) 0.942
T4 (ng/dL) 0.8 (0.5-1.3) 0.9 (0.5-2.0) 0.154
TSH (mIU/L) 1.7 (0.1-6.8) 1.8 (0.3-18.9) 0.365
T3/T4 ratio’ 4.2 (0.0-7.3) 3.8 (1.6-6.2) 0.196
RDW/MCYV ratio® 0.2 (0.1-0.5) 0.2 (0.1-0.4) 0.229
NLR 2.1(0.6-13.3) 2.5(0.9-38.7) 0.121
PLR" 133.1 (68.6-339.2) 129.8 (71.9-1076.7) 0.975
PDW/PLT ratio” 0.1(0.1-0.1) 0.1(0.1-0.1) <0.001
Hb/RDW ratio” 0.9 (0.4-1.2) 0.9 (0.4-1.2) 0.112
" Numeric variables were presented as median (minimum-maximum) or meansstandard deviation, MRM: Menstruation-related migraine, PMM: Pure menstrual
migraine, MIDAS: Migraine disability assessment, VAS: Visual analog scale, HT: Hypertension, Hb: Hemoglobin, MCV: Mean corpuscular volume, RDW: Red cell
distribution width, PDW: Platelet distribution width, T3: Triiodothyronine, T4: Thyroxine, TSH: Thyroid-stimulating hormone, NLR: Neutrophil-to-lymphocyte ratio,
PLR: Platelet-to-lymphocyte ratio, PLT: Platelet count

peroxidase antibodies or anti-thyroglobulin antibodies were
not used to evaluate autoimmune thyroiditis in the current
study, which has been identified as a key mediator in earlier
reports. Migraine has been associated with systemic immune
activation"; thus, unrecognized early autoimmunity could
represent a missing mechanistic link. The homogeneous
thyroid profiles among our euthyroid group, despite variable
migraine symptoms, could be attributed to these combined
methodological and biological factors.
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Migraine is a heterogeneous condition that involves vascular,
neuronal, inflammatory, and hormonal dimensions. The
thyroid axis may influence only selected pathways-for
instance, modulating cerebral metabolism or vascular tone-
rather than serving as a universal driver. This heterogeneity
might also explain the inconsistent results in different
studies. Thyroid issues may worsen neurovascular sensitivity
through inflammation or changes in nitric oxide in those
with genetic risk factors or autoimmune comorbidities®. In
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contrast, in physiologically stable individuals, compensatory
mechanisms of the hypothalamic-pituitary-thyroid axis
might neutralize small hormonal changes, thereby
precluding measurable biochemical differences. Hence, the
thyroid's contribution is Likely to be circumstantial, appearing
only under specific biological conditions.

Patients with migraines, particularly those with MRM,
exhibited considerably higher MIDAS scores and more
frequent use of prophylactic medication than the control
group, which is consistent with prior research indicating
increased disability in hormonally influenced migraine®.
The persistence of clinical burden despite normal thyroid
status underscores that migraine severity is determined
primarily by migraine-specific neurovascular mechanisms
rather than systemic thyroid factors.

A modest, though non-significant, increase in HT prevalence
was also noted in the migraine group (13% vs. 3% in the
controls), echoing the recognized comorbidity between
migraine and vascular dysfunction®. Vascular aging and
hormonal shifts contribute to an increased prevalence of
HT after age 40. Importantly, neither HT nor hematologic
indices correlated with thyroid measures, suggesting that
vascular alterations observed in migraine are not mediated
by thyroid activity in euthyroid women.

In a clinical context, these results discourage routine
thyroid screening in euthyroid migraine patients, even
those with MMs, unless other symptoms indicate endocrine
problems. However, the thyroid-migraine hypothesis should
not be dismissed altogether. Thyroid autoantibody testing
may be useful in patients presenting with fatigue, weight
changes, menstrual irregularities, or a personal history of
autoimmune disease. Furthermore, therapeutic adjustment
of thyroid function may warrant investigation in patients with
subclinical or autoimmune thyroid disease; a recent pilot trial
found that low-dose T4 supplementation reduced migraine
frequency in patients with subclinical hypothyroidism®”,

Study Limitations

The present study's strengths include well-defined diagnostic
criteria, exclusion of confounding thyroid disease, inclusion of
multiple migraine phenotypes, and analysis of hematologic
indices alongside hormonal data. Nonetheless, several
Llimitations may be acknowledged. The cross-sectional design
prevents causal conclusions, and early thyroid autoimmunity
could be missed due to a lack of autoantibody testing. The
timing of blood samples was not aligned with circadian and

menstrual cycles, which potentially masked subtle phase-
dependent shifts. The sample size was sufficient to detect
moderate effects, but may have been too small to identify
small differences between subgroups, such as PMM.

Future investigations should employ longitudinal, cycle-
synchronized sampling, incorporating both hormonal and
immune parameters. A more complete picture of endocrine-
immune-neurovascular interactions could be achieved
by measuring thyroid autoantibodies and neuropeptide
markers. Genomic studies may clarify shared predispositions
by linking migraine susceptibility loci with thyroid trait
variants®. Ultimately, interventional research on adjusting
thyroid hormones, with a focus on subclinical or autoimmune
subgroups, might determine whether endocrine correction
confers therapeutic benefit.

Conclusion

In this study, Thyroid hormone levels were comparable
among women with MRM, chronic migraine, and healthy
controls. These results imply that thyroid hormone changes
are unlikely to be the main factor in the migraine presentation
in people with normal thyroid function. Nonetheless, given
mounting evidence for genetic, autoimmune, and hormonal
interplay, further studies integrating immunologic, genetic,
and longitudinal data are warranted. Understanding these
subtle links between the endocrine-neurological systems
might lead to more tailored approaches for preventing and
managing migraines.
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