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ABSTRACT 
Background: Primary headaches, and particularly migraine and tension-type headache (TTH) as well as hypothyroidism are common 
medical conditions. To date, numerous studies have suggested a possible bidirectional relationship between migraine and hypothyroidism, 
although certain studies had contradictory results. Objective: To investigate whether there is any association between primary 
headache subtypes and thyroid disorders. Methods: A retrospective study of consecutive patients aged ≥18 years referred to the Headache 
Outpatient Clinic of Aeginition Hospital and diagnosed with primary headache and any thyroid disorder. Results: Out of 427 patients (males/
females=76/351), 253 (59.3%) were diagnosed with migraine without aura, 53 (12.4%) with TTH, 49 (11.5%) with migraine with aura, 29 
(6.8%) with medication-overuse headache, 23 (5.4%) with mixed-type headache (migraine with/without aura and TTH), nine (2.1%) with 
cluster headache, and 11 (2.6%) with other types of primary headaches. The prevalence of any type of thyroid disorder was 20.8% (89/427 
patients). In the total sample, 27 patients (6.3%) reported hypothyroidism, 18 (4.2%) unspecified thyroidopathy, 14 (3.3%) thyroid nodules, 
12 (2.8%) Hashimoto thyroiditis, 12 (2.8%) thyroidectomy, three (0.7%) thyroid goiter, and three (0.7%) hyperthyroidism. Further statistical 
analysis between categorical variables did not reveal any significant association between headache subtypes and thyroid dysfunction. 
Conclusions: No specific association was found between primary headache subtypes and specific thyroid disorder. However, a high 
prevalence of thyroid dysfunction in general and specifically hypothyroidism was demonstrated among patients with primary headaches, 
which lays the foundation for further clarification in prospective longitudinal studies.
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RESUMO 
Introdução: Cefaleias primárias e, particularmente, enxaqueca e cefaleia do tipo tensional (CTT), bem como hipotiroidismo, constituem 
condições médicas comuns. Até o momento, vários estudos sugeriram uma possível relação bidirecional entre enxaqueca e hipotireoidismo, 
embora alguns estudos tenham resultados contraditórios. Objetivo: Investigar se existe associação entre subtipos de cefaleia primária 
e distúrbios da tireoide. Métodos: Estudo retrospectivo de pacientes consecutivos com idade ≥18 anos encaminhados ao Ambulatório 
de Cefaleia do Hospital Aeginition, com diagnóstico de cefaleia primária e qualquer distúrbio da tireoide. Resultados: De 427 pacientes 
(homens/mulheres=76/351), 253 pacientes (59,3%) foram diagnosticados com enxaqueca sem aura, 53 (12,4%) com CTT, 49 (11,5%) com 
enxaqueca com aura, 29 (6,8 %) com cefaleia por uso excessivo de medicamentos, 23 (5,4%) com cefaleia mista (enxaqueca com/sem aura 
e CTT), nove (2,1%) com cefaleia em salvas e 11 (2,6%) com outros tipos de cefaleias primárias. A prevalência de qualquer tipo de distúrbio 
tireoidiano foi de 20,8% (89/427 pacientes). Na amostra total, 27 pacientes (6,3%) relataram hipotireoidismo, 18 (4,2%) tireoidopatia não 
especificada, 14 (3,3%) nódulos de tireoide, 12 (2,8%) tireoidite de Hashimoto, 12 (2,8%) tireoidectomia, três (0,7%) bócio da tireoide e três 
(0,7%) hipertireoidismo. Uma análise estatística posterior entre as variáveis ​​categóricas não revelou qualquer associação significativa entre 
os subtipos de cefaleia e disfunção tireoidiana. Conclusões: Não encontramos associação entre subtipos de cefaleia primária e distúrbio 
específico da tireoide. No entanto, foi observada prevalência elevada de disfunção tireoidiana em geral e especificamente hipotireoidismo 
entre pacientes com cefaleia primária, o que estabelece base para maiores esclarecimentos em estudos longitudinais prospectivos.

Palavras-chave: Cefaleia Primária; Transtornos de Enxaqueca; Cefaleia de Tipo Tensional; Distúrbio da Tireoide; Hipotireoidismo.
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INTRODUCTION

Primary headaches are very common medical conditions 
worldwide and have a significant deleterious effect on public 
health. Particularly, almost three billion individuals were esti-
mated to have migraine or tension-type headache (TTH) in 
20161, with migraine being the third most prevalent disorder 
in the world1 and the first cause of disability in individuals 
under the age of 502. Migraine is associated with a variety of 
comorbidities, including the endocrine system (endometrio-
sis and polycystic ovary syndrome), determining disease pro-
gression and therapeutic strategies3. 

Hypothyroidism is also a very common condition, 
with the prevalence of clinical hypothyroidism in the gen-
eral population in Europe being between 0.2 and 5.3%4,5. 
Hypothyroidism is characterized by thyroid hormone defi-
ciency and influences nearly all major organs, including the 
central nervous system6. Headache is one of the most com-
mon symptoms of hypothyroidism, affecting approximately 
one-third of the patients7. 

Over the previous two decades, numerous studies have 
investigated the association between migraine and hypothy-
roidism3. In our recent review investigating the relationship 
between primary headaches (migraine and TTH) and hypo-
thyroidism8, the existing data were inadequate to answer 
with certainty about their relationship. However, suggestions 
for a possible bidirectional association could exist.

To that direction, the objective of our study was to inves-
tigate if there was any association between primary head-
ache subtypes and thyroid dysfunction for the first time in a 
Greek population. 

METHODS

Study sample
A retrospective study was conducted on the clinical 

records (both written and electronic database) of 490 consec-
utive patients referred to the Headache Outpatient Clinic of 
Aeginition Hospital from January 1st, 2010 to December 31st, 
2018 and diagnosed with a primary headache. The final sam-
ple included 427 patients, having been formed after exclu-
sion of nine patients aged less than 18 years, 37 patients with 
missing clinical data, 17 patients with a comorbid neurologic 
disease (epilepsy; stroke; traumatic brain injury; brain tumor; 
multiple sclerosis; myopathy). Primary headache diagnoses 
were based on the criteria of the International Classification 
of Headache Disorders, third edition beta version7. The study 
was approved by the Ethics Committee of Aeginition Hospital 
and all patients participating in the study signed an informed 
consent form. 

Thyroid dysfunction was assessed based on the available 
data on records mostly related to patients’ self-reports during 

the interview, and only a minority of the cases was demon-
strated by provided hormonal measurements (in 10 out of 
427 patients/2.3%). Demographic (age, sex) and clinical data 
were recorded for all patients. Clinical data included the pri-
mary headache subtype, the presence of thyroid disorder and 
its specific type, and previous medical history and medica-
tion intake.

Statistical analysis
All data were analyzed using the Statistical Package 

for the Social Sciences (SPSS v. 22). Continuous variables 
are presented as mean and standard deviation (SD) while 
categorical variables are presented as absolute values 
and percentage. Comparisons between categorical vari-
ables were conducted using χ2 (chi-square test) in order 
to evaluate any association between thyroid dysfunction 
and headache. The level of statistical significance was set 
at p<0.05.

RESULTS

Out of 427 patients (males/females=76/351), 253 patients 
(59.3%) met the diagnostic criteria for migraine without 
aura (MwoA) and 49 (11.5%) for migraine with aura (MwA). 
53  patients (12.4%) suffered from TTH and 23 (5.4%) from 
mixed-type headache (MwoA or MwA and TTH). Additionally, 
29 patients (6.8%) were diagnosed with medication-overuse 
headache (MOH), nine (2.1%) with cluster headache (CH), 
and 11 (2.6%) with other types of primary headaches (mainly 
trigeminal neuralgia).

The prevalence of any type of thyroid disorder was 20.8% 
(89/427 patients). In the total sample, 27 patients (6.3%) 
reported hypothyroidism, 18 (4.2%) unspecified thyroidopa-
thy, 14 (3.3%) thyroid nodules, 12 (2.8%) Hashimoto thyroid-
itis, 12 (2.8%) thyroidectomy, three (0.7%) thyroid goiter, and 
three (0.7%) hyperthyroidism (Figure 1). Among patients 
with thyroidectomy, nobody reported medical history of thy-
roid cancer. However, further statistical analysis between 
categorical variables (χ2) did not reveal any significant asso-
ciation between headache subtypes and thyroid dysfunction 
(χ2=40.112; p=0.254, ns). Table 1 presents the distribution of 
different types of thyroid dysfunction across the different 
headache groups. 

DISCUSSION

The results of the present study, concerning our primary 
question, did not demonstrate any significant association 
between primary headache subtypes and thyroid dysfunc-
tion. Nevertheless, we found a high prevalence of thyroid dys-
function in general (20.7%) and specifically hypothyroidism 
(6.3%) among our patients with primary headaches. 
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Table 1. Distribution of different types of thyroid dysfunction across the headache groups in the total sample of 427 headache patients.

Migraine w/
wo aura

Tension-type 
headache

Medication-
overused headache

Cluster 
headache

Mixed- type 
headache

Other primary 
headache Total

Normal thyroid 
n 246 40 19 8 15 10 338

% 57.6 9.4 4.5 1.9 3.5 2.3 79.2

Hypothyroidism
n 17 5 2 0 3 0 27

% 4.0 1.2 0.5 0 0.7 0 6.3

Unspecified 
thyroidopathy

n 13 3 1 0 0 1 18

% 3.0 0.7 0.2 0 0 0.2 4.2

Thyroid nodules
n 8 3 2 0 1 0 14

% 1.9 0.7 0.5 0 0.2 0 3.3

Hashimoto 
thyroiditis

n 7 1 2 0 2 0 12

% 1.6 0.2 0.5 0 0.5 0 2.8

Thyroidectomy
n 6 1 2 1 2 0 12

% 1.4 0.2 0.5 0.2 0.5 0 2.8

Thyroid goiter
n 3 0 0 0 0 0 3

% 0.7 0 0 0 0 0 0.7

Hyperthyroidism
n 1 0 1 0 0 1 3

% 0.2 0 0.2 0 0 0.2 0.7

Total
n 301 53 29 9 23 12 427

% 70.5 12.4 6.8 2.1 5.4 2.8 100.0

The % of cases was calculated based on the total sample of 427 headache patients. 

Figure 1. Percentage of patients with different types of thyroid dysfunctions within the total sample of 427 headache patients.
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From the literature search, several studies investigated 
a possible comorbidity between migraine and hypothyroid-
ism. Comorbidity in general, refers to the greater than coinci-
dental association of separate conditions9. Positive outcomes 
on the aforementioned hypothesis were demonstrated in 
three studies10,11,12. In particular, the study by Rubino et al.10 
reported a high prevalence of migraine in patients with sub-
clinical hypothyroidism compared to controls (46% versus 
13%, respectively). Additionally, Tietjen et  al.11, in a retro-
spective cohort of consecutive migraine patients, investigat-
ing the presence of distinguishable migraine comorbidities, 
described a subgroup with a high incidence of metabolic 
comorbidities (hypertension, hyperlipidemia, diabetes mel-
litus) and hypothyroidism. Also, Le et al.12, in a large Danish 
population-based study of 31,865 twins, found a prevalence 
of migraine in 8,044 of them, and comorbidity with any thy-
roid disease in 562/8,044 (7%) of them. Interestingly, in 2001, 
the study of Hagen et al.13, presented contradictory findings. 
More specifically, they demonstrated a low prevalence of 
headache (migraine and non-migraine) in adults with high 
thyroid stimulating hormone (TSH), while on the other hand, 
described a particular group of individuals with a known his-
tory of hypothyroidism in whom the prevalence of head-
ache was higher. Recently, a Russian study14 reported nega-
tive results regarding migraine comorbidity with thyroid 
dysfunction, as abnormal TSH levels (either lower or higher 
than normal) found only in 5% of the migraineurs studied. 
However, this study found that lower TSH values (even in 
terms of its normal values) were associated with more pro-
longed migraine attacks and with a greater impact on quality 
of life, with the investigators suggesting that thyrotropin lev-
els should be verified in patients with severe migraine, with 
appropriate correction if needed.

Unfortunately, due to the retrospective design of this 
study, which constitutes its major limitation, there is a lack 
of information about any possible temporal association 
between the onset of hypothyroidism and headache, thus 
it was not possible to assume any cases of headache attrib-
uted to hypothyroidism (HAH). Concerning the definition of 
HAH, Moreau et al.15 define it as a headache which generally 
begins two months after the onset of hypothyroidism, while 
Lima Carvalho et  al.16 identify it as a new headache disor-
der starting in close relationship with the other symptoms of 
hypothyroidism or a worsening of a previous primary head-
ache in a temporal relationship with hypothyroidism onset. 
HAH describes a headache that improves or disappears after 

hormonal replacement therapy during a three-month16 to 
one-year15 follow-up. Thus, from the aforementioned, inves-
tigating for hypothyroidism in a patient with headache is 
necessary, as by correcting this endocrinological disorder 
patients’ headaches might improve. 

Additionally, in a randomized case-control study, Bigal 
et  al.17 investigated the factors related to the transfor-
mation from episodic to chronic migraine. Among them, 
hypothyroidism has been demonstrated to contribute to 
migraine chronification.

Furthermore, again due to the retrospective nature of our 
study, we could not investigate whether primary headaches 
may increase the risk of future development of hypothyroid-
ism. In the literature, only one study has been published 
investigating the aforementioned hypothesis. In particular, 
Martin et al.18, in a retrospective cohort of 8,412 adults dur-
ing a long follow-up period, headaches were present in about 
26% of participants while new-onset hypothyroidism devel-
oped in 8.2% of those with a preexisting headache history 
and in 10.8% of those with a previous history of migraine.

Regarding the other subtypes of primary headaches, only 
one study about chronic TTH19 has been published and dem-
onstrated that the hypothalamus-pituitary-thyroid axis is 
hypoactive during a headache attack.

The present study has some limitations. As already men-
tioned, the retrospective nature of chart review comprises 
a significant limitation. Additionally, the results observed 
in the study were limited due to the fact that the diagno-
sis of thyroid disorders was based mainly on patients’ self-
reports, which may have increased the likelihood of finding 
an association with thyroid dysfunction and primary head-
aches in general. Also, our study population is not repre-
sentative of the general population, as patients who refer 
to a specialized headache center tend to have more severe, 
atypical or difficult-to-treat symptoms. Thus, a selection 
bias cannot be excluded.

In conclusion, it was not possible to find any specific 
association between primary headache subtypes and spe-
cific  thyroid disorder in the present study. However, a high 
prevalence of thyroid dysfunction in general and specifically 
hypothyroidism was demonstrated among patients with pri-
mary headaches. Thus, the findings presented here lay the 
foundation for further clarification in prospective longitu-
dinal studies and highlight the importance of a multidisci-
plinary approach that might have significant clinical implica-
tions for the treatment of patients. 
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