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ABSTRACT 
Introduction: Migraine and subclinical hypothyroidism (SCH) are common 

medical diseases, both share similar pathophysiological changes. Aims: To 

estimate the frequency of SCH among migraine patients and to evaluate the 

impact of SCH on migraine as regard severity and disability. Methods: Using 

a case control strategy, 130 patients with migraine and 130 healthy control 

subjects were recruited.  Measurement of thyroid hormones levels was done 

for all the participants. Numerical Pain Rating Scale (NPRS) was used to 

detect the intensity of pain. Migraine severity and disability in different 

activity domains were assessed by Migraine Severity Scale (MIGSEV) and 

Headache Disability Index (HDI), respectively and patients' response to 

migraine treatment was evaluated by Headache Under-Response to Treatment 

Questionnaire (HURT). Results: The frequency of SCH was significantly 

higher among migraine patients than control subjects (p=0.002; OR=2.89; at 

95% CI). Intensity of pain and migraine disability were significantly high in 

migraine patients with SCH when compared to migraine patients without SCH 

(p=.0001, p= 0.01, respectively). Most of migraine patients with SCH had 

grades II and III of MIGSEV scale (p=0.01, p= 0.04). The control of migraine 

was not good in 44.8% of the group with SCH versus 19.4% of the group 

without SCH (p=0.005). Conclusions: Subclinical hypothyroidism is more 

frequent among patients with migraine in respect to control subjects. 

Moreover, SCH has negative impacts on migraine regarding severity and 

disability.  
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INTRODUCTION 

igraine is one of the most prevalent 

neurological disorders that cause 

considerable physical and psychological 

functional impairment [1]. Based on the 

Global Burden of Disease Survey, 

approximately 1.04 billion patients suffer 

from migraine [2], with global prevalence of 

14.7% in female and 6.9% in males [3]. 

Migraine is ranked as the second leading 

cause of disability in both gender and the first 

cause of global lost of healthy life in females, 

worldwide [4]. Migraine has negative impact 

on quality of life, social activities, 

occupational and academic life.  Migraine is 

imposing marked health and economic 

burdens as the annual costs of migraine 

accounts for 17 billion dollars [5].  

 Migraine is a neurovascular disorder 

characterized by persistent headache of 

moderate or severe intensity, unilateral 

location, and pulsating pain, lasting from 

hours to days, frequently associated with 

nausea, vomiting, photophobia, phonophopia 

and aggravated by physical activities [6].  

Migraine is usually coexisting with various 

morbidities such as epilepsy, myocardial 

infarction, stroke, fibromyalgia, bronchial 
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asthma, and depression [7]. Recently, novel 

study revealed that migraine could be a potent 

risk factor for development of both overt and 

subclinical hypothyroidism (SCH) [8]. 

Subclinical hypothyroidism or compensated 

hypothyroidism is a mild grade of primary 

hypothyroidism. It is defined biochemically 

as a mild elevation of thyroid stimulating 

hormone (TSH) level with normal free 

thyroxine level (fT4) [9]. Subclinical 

hypothyroidism is a frequent medical disease 

with a prevalence ranging from 5 to 16% of 

the general population. Women and elderly 

individuals are linked with a higher frequency 

of SCH [10]. Despite the fact that SCH is 

purely a biochemical diagnosis but it has been 

shown to be associated with fatigue, mild 

deterioration of working memory and mild 

depressive disorders. In addition, SCH linked 

to different comorbidities such as 

cardiovascular, cerebrovascular and renal 

diseases, probably related to mild grade 

inflammation and endothelial dysfunction 

[11]  

   Recently, great attention has been devoted 

to bidirectional relation between migraine and 

SCH including underlying pathophysiological 

changes that affect immune and autonomic 

nervous system [7].  

The aim of this study was to estimate the 

frequency of SCH among migraine patients 

and to evaluate the impact of SCH on 

migraine as regard severity and disability.  

Methods 

In this case- control study, we examined one 

hundred and thirty patients with migraine and 

one hundred and thirty healthy control 

subjects in Neurology Department and 

Neurology outpatient clinic of Zagazig 

University Hospitals. The diagnosis of 

migraine based on the International 

Classification of headache Disorders (ICHD)-

III beta criteria- third edition [12]. 

The control group was recruited among 

relatives of the patients or other patients 

referred to outpatient clinic for complains 

other than migraine or headache. The control 

subjects were matched to the patients 

regarding age and gender. 

The inclusion criteria of this study included 

subjects of both gender with age ranging from 

18 to 55 years. Exclusion criteria were; 

pregnancy , abnormal neurological 

examination, secondary headache, co-morbid 

illness known to affect thyroid hormones 

level such as renal diseases, overt 

hypothyroidism or hyperthyroidism, using of 

medication that could affect thyroid hormones 

levels such as Propranolol ,lithium and  

Amiodarone, 2 months prior to the study. 

Clinical assessment  

All the patients underwent general and 

neurological examination, full history taking 

focusing on duration of migraine, headache 

characteristics, frequency, Prophylactic and 

therapeutic migraine medication used. 

Infrequent migraine attacks were defined as 

one attack occurred per month on average less 

than 12 days per year. Frequent attacks were 

defined by more than 10 attacks per month 

with at least 10 attacks occurred within 1 -14 

days per month for more than 3 months on 

average (12 to less than 180 days / year). 

Chronic migraine was defined as attacks of 

migraine that re-occurred > 15 days per 

month for more than 3 months [8].  

To detect the intensity of pain during 

migraine attacks, Numerical Pain Rating 

Scale (NPRS) was used [13]. Patient rated 

their pain on an eleven-point numerical scale. 

Zero indicates no pain and 10 represents the 

worst imaginable pain. Migraine severity was 

assessed by Migraine Severity Scale 

(MIGSEV) [14]. It is a scale measuring the 

intensity of migraine attacks and the 

resistance or tolerability to treatment. 

Assessment of migraine related disability in 

different activity domains was performed by 

using Headache Disability Index (HDI) [15]. 

It is a 25-item questionnaire, measuring 

burdens of headache during and in between 

attacks. It evaluated the functional and 

emotional impairment in the patients' life. The 

Headache Under-Response to Treatment 

(HURT) Questionnaire is self-administered 

questionnaire that was used to evaluate 

current headache outcomes and measure 

response to migraine treatment [16]. 

According to the patients' answer the 
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migraine control was labeled as good 

headache control, better management is 

needed, not good headache control and 

disabling headache. 

Laboratory assays 

Five ml of venous blood were collected from 

all the participants included in this study, in 

the  morning under complete aseptic 

condition. Electrochemiluminescence assay 

was performed to measure Thyroid 

stimulating hormone (TSH), free 

triiodothyronine( fT3) and free thyroxine 

(fT4) levels by Cobas 8000 module e (602). 

The normal reference values for TSH, fT4 

and fT3 were; 0.5-5Mu/L, 0.8- 1.9 ng/dl, and 

2.3-4.2 pg/ml, respectively.  Subclinical 

hypothyroidism was defined as high TSH 

level (TSH > 4.5mU/L) with normal fT4 level 

[17].  

All the participants were informed about the 

study and written consent were provided. 

Institutional Review Board, Faculty of 

medicine Zagazig University approved this 

study (ZU-IRB#9032). The study was done 

according to the code of Ethics of World 

Medical Association (Declaration of Helsinki) 

for the studies involving humans. 

Statistical analysis 

The statistical analysis of that study based on 

IBM SPSS (Statistical Package for the social 

sciences) statistics for windows, version 23.0 

IBM Corp, Armonk, NY: USA. Quantitative 

data were expressed as the mean ± SD and for 

qualitative data we used number and 

percentage. Shapiro Walk test was used to 

check the normality of Continuous data. The 

frequency of SCH among migraine patients 

was assessed by using Odds ratio (OR) with 

95% confidence intervals (CIs). The statistical 

significance of differences between the 

groups was detected by using Chi-square test 

or Fisher Exact test to compare proportions, 

Student’s t test to compare continuous data 

and Mann Whitney U test to compare non- 

normally distributed variables. The 

significance level assumed when p value is 

less than 0.05. 

RESULTS 

Demographic data of all participants was 

summarized in Table 1. No significant 

differences in age (p=0.532), gender (p= 

0.67), BMI (p= 0.61) were found between 

migraine patients and control subjects. 

Patients with migraine showed a significantly 

high TSH level in comparison with control 

group (3.3±2.7 Mu/L vs. 1.98±1.48 Mu/L 

respectively, p=0.0001). However fT4 and f 

T3 levels did not show any significant 

differences when compared patients to control 

subjects (1.33±0.34 ng/dl vs. 1.34±0.34 ng/dl 

and 3.35±0.43 pg/ml vs. 3.32±0.36 pg/ml,   

p=0.651, 0.572, respectively) (Table 2). 

Among migraine patients, there were 98 

(75.4%) patients had normal thyroid function, 

29 (22.3%) had SCH and 3(2.3%) patients 

had overt hypothyroidism. Control subjects 

were distributed as 117(90%) subjects with 

normal thyroid function, 12(9.2%) with SCH, 

and 1(0.8%) with overt hypothyroidism. The 

statistical analysis evaluating SCH frequency 

by using Odds ratio revealed that patients 

with migraine showed a higher frequency of 

SCH (2.98 times) than control subjects (P= 

0.002). However there was no significant 

difference between two groups regarding 

overt hypothyroidism frequency (Table 3). 

 By comparing migraineurs with and without 

SCH, we found no significant differences as 

regard age (p= 0.94), BMI (p= 0.493), gender 

(p= 0.44), marital status (p=0.56), using of 

Contraceptive pills (p=0.94), smoking status 

(p= 0.99) and prophylactic migraine 

medication (p= 0.99). Migraine patients with 

SCH had higher TSH level than migraineur 

without SCH (6.7 Mu/L vs.1.8 Mu/L, p= 

0.0001), with no significant differences 

between the two groups regarding fT4 and 

fT3 level (p=0.138, p= 0.676, respectively) 

(Table 4). 

The analysis of headache features assessment 

did not show significant differences between 

migraine patients with and without SCH in 

migraine duration (p= 0.77) or clinical 

subtypes of migraine (p= 0.62). Among 

migraine patients with SCH there were twelve 

(41.4%) patients had frequent migraine and 

3(10.3%) had chronic migraine versus 

30(30.6%) patients had frequent migraine and 

5(5.1%) had chronic migraine in migraine 

patients without SCH. However the statistical 
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analysis did not demonstrate any significant 

differences between two subgroups regarding 

migraine frequency (p=0.26). The mean 

NPRS score was significantly higher in 

migraine patients with SCH than migraineur 

without SCH (7 vs. 4, p = 0.0001). According 

to MIGSEV scale, grade I was significantly 

higher among migraine patients without SCH 

compared to patients with SCH (63.3 % vs. 

20.75%, p = 0.001). While grade II and grade 

III were significantly higher among migraine 

patients with SCH on comparison to 

migraineurs without SCH (48.3% vs.24.5%, 

and 31% vs.12.2%, p = 0.01, 0.04 

respectively), indicating significant increase 

of the migraine severity in the migraine 

patients with SCH. The migraine patients 

with SCH had a higher HDI score than 

migraine patients without SCH (40 vs. 29, 

p=0.012). Based on HDI grades , migraine 

patients without SCH showed a higher 

frequency of mild grade as compared to 

migraine patients with SCH (p= 0.002). While 

migraine patients with SCH showed a higher 

frequency of moderate grade than patients 

without SCH (p= 0.01). According to HURT 

questionnaire, migraine control was good in 

17.3% of migraine patients with SCH versus 

45.9% of migraine patients without SCH with 

significant differences between them 

(p=0.005). The control of migraine was not 

good in 44.8% of the group with SCH versus 

19.4% of the group without SCH with 

significant differences between them 

(p=0.005). However there was no significant 

difference between the two groups as regard 

the number of migraine patients who needed 

better migraine management (p= 0.75) (Table 

5). 

Tables  

 

  Table1. Demographic data of patients and healthy control subjects. 

 Studied groups χ 2 p-value 

Migraine 

group 

n.130 

Healthy control 

group 

n.130 

Age per years 

Mean±SD 

41.55±7.5 

 

40.73±8.52 

 

0.81 ^ 0.41 

Gender     

males 39(30%) 42(32.3%) 0.161 0.67 

females 91(70.0%) 88(67.7%)   

BMI (kg/m2) 

Mean±SD 

27.76±2.21 

 

27.19±2.14 

 

0.69^ 0.61 

       SD: Standard deviation, χ 2:Chi square test, ^ t: t test of significant, significant p<0.05 

 

Table2. Thyroid hormones profile among migraine patients and control subjects. 

 Studied groups u p-value 

Migraine 

group 

n.130 

Healthy control 

group 

n.130 

TSH (Mu/L) 

Mean±SD 

3.3±2.7 

 

1.98±1.48 

 

4.523 0.0001 

fT4 (ng/dl) 

Mean±SD 

1.33±0.34 

 

1.34±0.34 

 

0.452 0.651 

fT3 (pg/ml) 

Mean±SD 

3.35±0.43 

 

3.32±0.36 

 

0.449 0.572 

        SD: Standard deviation, U:Mann-Whitney U, significant p<0.05 
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Table 3. Frequency of SCH among migraine patients and control subjects. 

 Studied groups χ 2 Odds ratio 

(95% C.I.for EXP(B)) Migraine 

group 

n.130 

Healthy 

control 

group 

n.130 

Normal n 98 117 9. 2 

P=0.0

02 

1 

%  75.4% 90.0% 

Subclinical 

Hypothyroidism 

n 29 12 2.89(1.4-5.9)* 

%  22.3% 9.2% 

Overt hypothyroidism   n 3 1 3.58(0.37-35) 

%  2.3% 0.8% 

χ 2: Chi square, SCH: Subclinical hypothyroidism,*significant p<0.05, 3.58(0.37-35): not 

significant  

 

Table 4. Clinical and laboratory data of migraine patients with and without SCH. 

 
variables Migraine patients 

with SCH  

(n= 29)  

Migraine patients 

without SCH 

(n= 98)  

t/χ 2 p-value 

Age per years 

Mean±SD 

41.24±6.42 41.36±7.78 0.073 0.94 

BMI (kg/m2) 

Mean±SD 

27.96±2.25 27.64±2.2 .688 .493 

Gender     

Males 7 (24.1%) 31 (31.6%) 0.59 0.44 

Females 22 (75.9) 67 (68.4)   

Marital status     

Married 26 (89.7%) 82 (83.7%) f 0.56 

Single 3 (10.3%) 16 (16.3%)   

Contraceptive pills     

no 22 (75.9%) 75 (76.5%) 0.006 0.94 

yes 7 (24.1%) 23 (23.5%)   

Smoking      

No 27 (93.1%) 92 (93.9%) f 0.99 

Yes 

 

2 (6.9%) 6 (6.1%)   

Prophylactic  

migraine medication 

yes 

no                      

 

 

3 (10.3%) 

26 (89.7%) 

 

 

10 (10.2%) 

88 (89.8%) 

f 0.99 

Thyroid hormones profile  

TSH (Mu/L) 

Mean±SD 

6.7 1.8 U= 8.165  .0001 

fT4 (ng/dl) 

Mean±SD 

1.27±0.29 1.37±0.32  1.491  .138 

fT3 (pg/ml) 

Mean±SD 

3.41±0.48 3.37±0.35 0.422 .676 

     SD: Standard Deviation, χ 2: Chi square test, f: Fisher Exact test, t: t test of Significant, U: Mann   

Whitnney u test, SCH: subclinical hypothyroidism, significant p<0.05        . 
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Table 5. Comparison between migraine patients with and without SCH regarding migraine features 

and clinical scales. 

 Migraine patients 

with SCH 

 (n = 29 ) 

Migraine without 

SCH 

(n= 98) 

χ 2 p-value 

Migraine features  

Duration migraine 

  (years) 

9 9 0.29 0.77 

Migraine subtypes     

▪ With  aura 10 (34.5%) 29 (29.6%) 0.25 0.62 

▪ Without aura 19 (65.5%) 69 (70.4%)   

Migraine frequency     

• Infrequent   14 (48.3%) 

12 (41.4%) 

3 (10.3%) 

63 (64.3%)   

• Frequent 30 (30.6%) 2.7 0.26 

• Chronic 5 (5.1%)   

NPRS score 

 Mean±SD 

7 4 4.063 .0001 

MIGSEV     

▪ Grade 1 6 (20.7%) 62 (63.3%) 16.58 (0.001)+ 

▪ Grade II 14 (48.3%) 24 (24.5%) P=0.0001 (0.01)++ 

▪ Grade III 9 (31%) 12 (12.2%)  (0.04)+++ 

HDI grade     

▪ Mild 6 (20.7%) 58 (59.2%) 13.67 (0.002)+ 

▪ Moderate 17 (58.6%) 32 (32.7%) P=0.001 (0.01)++ 

▪ Severe 6 (20.7%) 8 (8.1%)  (0.13)+++ 

HDI score 

  Mean±SD 

40 29  2.504  0.01 

Hurt      

▪ Good control 5 (17.3%) 45 (45.9%)  (0.005)+ 

▪ Better management 

needed 

11 (37.9%) 34 (34.7%) 10.48 (0.75)++ 

▪ Not good control 

▪ Disabling headache 

13 (44.8%)     

 

------- 

19 (19.4%) 

 

------- 

P=0.005 

 

 

(0.005)+++ 

 

 
 

SD: Standard Deviation , χ 2: Chi square test, f: Fisher Exact test , t :test of significant, U:Mann Whitnney u 

test, ( grade1/mild )+ , ( grade1I/ moderate )++ , ( grade III/ severe )+++, NPRS:Numerical Pain Rating 

Scale, MIGSEV:Migraine Severity Scale, HDI: Headache Disability Index , Hurt: Headache Under-

Response to Treatment, significant p<0.05, 

 

DISCUSSION 

In this study we detected a high frequency of 

SCH among migraine patients when 

compared to healthy control subjects. Our 

data showed that there were 22.3% of 

migraine patients had SCH versus 9.2% of 

healthy control subjects. Our results are in 

accordance with findings of Abou Elmaaty 

et al. [8] who found in their study of 212 

patients of migraine and tension headache that 

the prevalence of SCH was 23.3% in the 

patients of headache versus 9% in healthy 

controls. Khan et al. [18] reported that 22% 

of patients with primary headache had SCH 

and 7.2% had overt hypothyroidism versus 

11.2% had SCH and 1.2% had overt 

hypothyroidism in the healthy control group. 

Among few studies that evaluated the 

association between migraine and SCH, the 

study of Fallah et al. [19] conducted on 104 
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children with migraine is of great interest. 

The study showed that the prevalence of SCH 

was 24% among migraine patients and 

recommended to perform thyroid function 

tests to the children presenting with migraine 

as the SCH is considered as an exacerbating 

factor of migraine. In addition, Mirouliaie et 

al. in a cross sectional study [20] reported a 

high frequency of SCH in young patients with 

migraine. 

 Furthermore, our findings are in agreement 

with studies showing that in patients with 

SCH there was a high risk for developing 

migraine. Rubino et al. [7] investigated the 

prevalence of migraine in patients with SCH 

and the results of their study clearly suggested 

that those patients have a significantly higher 

lifetime risk of developing migraine in 

comparison with healthy subjects. Rainero et 

al. [21] found that the prevalence of migraine 

in 75 patients with SCH was 62%. Lima 

Carvalho et al. [22] pointed out that 35% of 

SCH patients developed migraine  

There are different probable mechanisms that 

could explain the association between 

migraine and subclinical hypothyroidism 

including unidirectional or bidirectional 

relationships and the common genetic and 

environmental factors [23]. 

The inflammation that occurs during migraine 

could predispose to autoimmune thyroiditis. 

Several clinical evidences indicated elevation 

of C-reactive protein and changes of T 

lymphocytes proportions in migraineur in 

between attacks as well as marked elevation 

of cytokines and leukocytes adhesion 

molecules levels during migraine attacks [24]. 

Likewise, similar alteration of cytokines and 

leukocytes cell surface receptors exists in 

autoimmune thyroiditis [23]. According to 

Taylor et al. [25], autoimmune thyroiditis is 

considered one of the primary causes of SCH. 

A pervious human study detected a significant 

alteration of immunoregulation and regulatory 

CD4+ and CD25+ T cells levels in migraine 

pathogenesis [26]. Intriguingly, the same 

CD4+ and CD25+ T cells have a potential 

role in the development of autoimmune 

thyroiditis in experimental studies [7]. 

Migraine and SCH could be related through 

genetics links. Elevated serum homocysteine 

level was detected in migraine and SCH [27, 

28]. Genetic analysis linked mutation of 

methyltetrahydrofolate reductase (MTHFER) 

to migraine and hyperhomocystemia. 

Therefore, hyperhomocystemia as result of 

MTHFER gene mutation might contribute to 

development of both migraine and SCH [23]. 

Thyroid autoimmune diseases are mediated 

by polymorphisms in different genes 

regulating immune system, such as human 

leukocyte antigen (HLA) gene, cytokines 

genes, and thyroid specific genes [29]. 

Interestingly, polymorphisms of HLA genes 

have also been detected in the migraine [30]. 

 A previous experimental study reported that 

air pollutants such as bisphenol A (BPA) 

could affect function of thyroid peroxidase 

enzyme, the key enzyme that is involved in 

thyroid hormone formation [31]. Based on the 

study of Vermeer et al. [32] BPA is one of 

the trigger factors for migraine development.     

On the other hand, there are controversial data 

regarding the frequency of SCH among 

migraine patients. Ekici and Cebeci. [33] 

reported that SCH was not a common 

comorbidity of migraine in both children and 

adolescents. According to Turkish study, only 

1.3% and 0.4% of migraineurs had SCH and 

overt hypothyroidism, respectively [34]. 

Another Norwegian study demonstrated that 

the frequency of headache decreased with 

elevation of TSH level [35].   

 To best of our knowledge, few studies that 

evaluated SCH effect on the migraine. The 

present study showed that the intensity of 

pain during migraine attacks was more sever 

in migraine patients with SCH than  migraine 

patients without SCH. In addition, our 

findings indicated that the severity of 

migraine was more significant in migraineurs 

with SCH on comparison to migraineurs 

without SCH. The pain threshold is regulated 

by mutual modulation of noradrenergic and 

serotonergic brain stem nuclei. Therefore low 

adrenergic tone in hypothyroid status could 

up regulate serotonergic tone with subsequent 

pain development [36]. Additionally, thyroid 

hormones have a neuromodulatory role in the 
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central nervous system and TSH receptors are 

distributed in the cortical neurons and 

cerebral vasculature. Hence, Hpothalamic – 

pituitary – thyroid axis is considered to play 

an important role in pain control systems [7]. 

Assessment of quality of life and disability 

has become a necessary complementary step 

for the evaluation of migraine burden. Our 

study showed a significant migraine disability 

in migraine patients with SCH when 

compared to patients without SCH, indicating 

significant SCH related disability in migraine 

patients. Previous studies demonstrated that 

SCH has negative impact on health related 

quality of life [37, 10].  Based on the study of 

Gulseren et al. [38] the obvious risk factors 

for disability in daily activities in SCH were 

fatigue, muscle ache, memory impairment and 

depressive symptoms. Pradeep et al. [2] 

pointed out that migraine disability due to 

severe headache could be related to 

associating physical fatigue that could 

deteriorate the daily activities of the patients. 

The disability of migraine could also be 

attributed to migraine related symptoms such 

as, emotional distress, anxiety and depression 

[39]. Consecutively, concurrent presence of 

migraine and its associated symptoms could 

increase the magnitude of subclinical 

hypothyroidism related disability.  

Based on HURT questionnaire, we found that 

migraine patients with SCH did not achieve 

good response to migraine treatment when 

comparing to migraineurs without SCH. In 

this context, Mirouliaie et al. [20] drew 

attention to the fact that subclinical 

hypothyroidism treatment was effective in 

reducing the frequency, duration, and severity 

of migraine attacks. The improvement of 

migraine after SCH treatment could be due to 

serotonin reducing effect of thyroid hormone, 

thyroxine antinociceptive effect, and 

decreasing of cerebral excitability associating 

with hypothyroidism [18]. 

CONCLUSIONS 

The results of this study clearly suggested that 

SCH is a common comorbidity of migraine as 

we detected a higher frequency of SCH 

among migraine patient compared to control 

subjects. In addition, the obvious migraine's 

severity and disability encountered in 

migraine patients with SCH indicated that 

SCH has negative impact on migraine. 

Therefore, checking thyroid hormones levels 

is necessary step in migraine management.  
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