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Abstract
Aim: The present study aimed to evaluate the pain parameters in children with primary headache according to the International 
Classification of Headache Disorders, 3rd edition, diagnostic criteria and to investigate the role of hematological parameters in 
diagnosis in case the distinguish is difficult especially in children with migraine and tension headache.
Materials and Methods: Medical data belonging age, gender, headache characteristics, hematological parameters of the outpatients 
with headache consulted in Beştepe Child Neurology Outpatient Clinic of Dr. Sami Ulus Children's Hospital between July 2017 and 
August 2019 were examined retrospectively. SPSS statistical software was used to perform statistical data analysis. 
Results: A total of 243 patients (151 female, 92 male) were included in the study. The mean age was 13.68 ± 2.25 years. One hundred 
and one (58 female, 43 male) patients were diagnosed with migraine and 142 (93 female, 49 male) with tension type headache. 
Migraine presented the characteristics of unilateral (61.2%), pulsatile (88.5%) headache of moderate to severe intensity that worsens 
with physical activity, occurs usually in mornings (%46,5) and is accompanied by nausea or by photophobia and phonophobia 
(%34,3). Tension-type headache presented the characteristics of circumferential (53,2%), pressing (87.7%) headache of mild severe 
intensity that is triggered by school stress and accompanied phonophobia (65.2%), and occurs usually in evenings (55.3%). White 
blood cells, neutrophil, monocyte, monocyte-lymphocyte ratio and neutrophil-lymphocyte ratio were significantly higher in patients 
with migraine and lymphocyte and platelet counts were significantly higher in patients with tension type headache.
Conclusion: In terms of shining a light on the future, consideration of the contribution of hematological parameters to differential 
diagnosis as a diagnostic support, due to the difficulties associated in particular with the presence of overlapping symptoms in the 
differential diagnosis of migraine and tension headache in childhood could make a significant difference.
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INTRODUCTION
Headaches are one of the most common medical 
complaints and reasons for attending a doctor. The 
prevalence before and after the adolescence period 
degree is 2.5% and 5% respectively (1-3). In a study with 
Finnish school-aged children, the headache prevalence 
reported 37% at age 7 and increased to 69% by age 14 
(4). In a study conducted with elementary school children 
in Turkey, this rate was reported as 49.2% (5). Primary 
headaches are recurrent and chronic nonprogressive, 
idiopathic, neurological diseases. They are considered as 
normal, except the attacks. According to the International 
Classification of Headache Disorders 3rd edition (ICHD-3), 

the primary headaches have been classified as migraine, 
tension-type headache (TTH), cluster headache and other 
primary headache disorders (3). 

Migraine is characterized concurrent symptoms, such 
as photophobia, phonophobia, nausea, vomiting, and 
sensitivity to sensory stimuli (2,6). A number of prodromal 
symptoms may occur before, during and after headache. 
The majority of the patients may suffer from mood swings 
as fatigue, loss of appetite, desire for different foods, 
thirst, and restlessness (6). In ICHD-3, migraine has been 
described as with or without aura (3). In migraine without 
aura, pain develops gradually, lasts average of 4-72 
hours, and usually shows unilateral location on frontal 
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or temporal lobe. They are a severe type of pulsating 
headache. It is accompanied by desire for sleep, sleeping 
may help reduce the headache severity (2,3,6). To fulfill the 
diagnostic criteria of migraine, the patient must have had 
at least 5 headache attacks and the secondary causes 
for headache should be excluded. A visual phenomenon 
that typically lasts 5-60 minutes occurs in migraine with 
aura. Patients may experience blurry or grayed spots, or 
floaters. At least two attacks are required for fulfilling 
criteria (3,6). Childhood headaches, especially migraine, 
are different from adults in various ways. Nausea and 
vomiting during migraine attacks are more prominent in 
children than adults. The duration of the migraine attack 
tends to be shorter than in adults (5). 

TTH (tension-type headache) is other a primary headache 
disorder lasting from 30 minutes to 7 days with mild or 
moderate intensity on bilateral location (mostly all around 
the head) where no nausea or vomiting and no more than 
one of photophobia or phonophobia occurs. Exclusion of 
secondary causes and at least 10 episodes of headache 
are essential for fulfilling criteria. In ICHD-3, episodic 
(infrequent, frequent) and chronic subtypes of TTH have 
been identified (3). A distinguishing feature between 
migraines and tension headaches is that migraines lead 
a drastic deterioration on everyday activities (2,3,6). The 
diagnosis of headache in children is subject to general 
interpretation of clinical symptoms (6). Focusing on a 
child's behavior (fadedness, the desire to sleep in a quiet 
and dark room, squinting in bright light, hyperosmia, 
withdrawal from everyday activities, aggravation of pain 
during menstruation) and discovering clues from those 
can contribute significantly to the diagnosis (2,3,6,).

In the light of this information, the primary objective of 
this study is to assess the pain parameters of children 
with primary headache, excluding the secondary causes, 
according to the ICHD-3 diagnostic criteria. However, the 
contribution of hematological parameters to diagnostic 
support, as it is difficult to distinguish TTH from migraine, 
is planned as another objective of the study.

MATERIALS and METHODS
The outpatients who referred with headache to Beştepe 
Child Neurology Outpatient Clinic of Dr. Sami Ulus 
Children's Hospital between July 2017 and August 2019 
were included in this study. Medical data belonging 
age, gender, headache characteristics, hematological 
parameters of the patients were examined retrospectively. 
At first, secondary causes were excluded in outpatients 
presenting with headache. Electroencephalography (EEG) 
and brain magnetic resonance imaging (MRI) have also 
been performed in case of clinical necessity. The patients, 
excluding the secondary causes, were classified as primary 
headache syndrome according to ICHD-3 diagnostic 
criteria considering the history and examination findings 
(3).

Sub-definitions such as aura, episodic (infrequent, 
frequent), chronic has been coded under the title of 

migraine or TTH for ensuring homogenization and size 
of samples in the groups as much as possible. While 
this coding, as headache parameters, was performed, 
it is sought to answer the questions on severity of 
pain, duration of pain, pain quality (pulsatile, pressing 
or tightening), pain location (unilateral, bi-frontal, 
circumferential, suboccipital), onset of pain (morning, 
afternoon, evening), concurrent symptoms (photophobia, 
phonophobia, nausea, vomiting), whether there is an 
increase/decrease in daily physical activities (walking or 
climbing stairs), pain relief (sleep, medication). However, a 
number of children experienced difficulty to express some 
questions such as aura or severity of pain. For example, the 
severity of pain is a subjective concept; numericalization 
of it provides convenience in clinical evaluation. 
Therefore, VAS (visual analog scale) has been used. The 
scores vary from 0 to 10, where a score of 0 indicates “no 
pain” and 10 indicates “the worst pain imaginable". The 
score, which the child headache severity corresponds 
to in this scoring, is estimated. Emojis containing facial 
expression are used for the children who are incapable 
of expressing themselves. Therefore, observations of the 
parents during the questions answered by children were 
noted. The hematological parameters from the complete 
blood count (CBC), which among the headache routines 
of these patients, an inexpensive test that can be easily 
performed in almost every patient and examined in every 
laboratory were also taken into consideration in this 
study. Hemoglobin (HB), white blood cell (WBC), platelet 
(PLT), neutrophil (N), monocyte (Mo), lymphocyte (L), ratio 
obtained by dividing monocyte to lymphocyte (MLR), ratio 
obtained by dividing neutrophil to lymphocyte (NLR) are 
considered as CBC parameters. 

Patients with headache relating to anemia, polycythemia, 
history of iron therapy in the past 12 months, overuse 
of analgesics which may lead to several changes in 
CBC, central nervous system (CNS) infections, cerebral 
sinovenous thrombosis (CSVT), pseudotumor cerebri, 
space occupying lesions as tumors or abscesses, 
hydrocephalus, subarachnoid hemorrhage, trauma, 
sinusitis, otitis, hypoglycemia, hypertension, chronic 
disease or other (mouth, teeth, eyes) secondary causes 
were excluded from the study. The ethics committee of Dr. 
Sami Ulus Pediatric and Training Hospital approved the 
study protocol (Project Number: 2019/10).

Statistical Analysis

IBM SPSS (version 21.0, SPSS Inc., Chicago, IL, USA) 
statistics was used to perform data analysis. The 
hematological parameters and headache were compared 
with each other. According to the data entered to SPSS, 
while CBC was present in all patients, partial deficiencies 
in headache parameters were observed. Due to the 
retrospective nature of the study design, the assessment 
was made on the available pain parameters. Kolmogorov-
Smirnov test is conducted to determine if a random 
sample of a given distribution is appropriate. Data were 
summarized by number (percentage) and mean ± standard 
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deviation [For nonparametric distributed data; median 
[interquartile range (IQR)]. Nonparametric (Mann–Whitney 
U, chi-square test) and parametric (Student’s t-test) tests 
were used for the comparisons between migraine and 
TTH groups. These two groups were compared also by 
the Cramer's V coefficient in terms of variables such as 
onset time of pain, location, type, concurrent symptoms, 
triggering factors and pain relief. The value of P <0.05 was 
considered statistically significant.

RESULTS
A total of 243 patients [151 females (62.10%), 92 males 
(37.90%)] were included in the study. The mean age of 
the patients is 13.68±2.25 years (range: 4.6-19 years), 
14.18±3.48 for females and 12.85±2.95 for males (p: 
0.003). Demographic characteristics are presented in 
Table 1. Migraine group consisted of 101 patients (41%) 
of 58 females and 43 males; and TTH consisted of 142 
patients (59%) of 93 females and 49 males. The headache 
characteristics of both groups are summarized in Table 
2. The severity of headache was higher in patient with 

migraine than with TTH (P = 0.000). 

There were also significant differences between two 
groups in terms of type of pain, onset time, location, 
concurrent symptoms, triggering factors, and pain relief, 
that reflect the diagnostic characteristics of headache. 
However, no significant difference observed in terms 
of age, gender, duration of headache before admission 
and duration of the pain (Table 2). As shown in Table 2, 
migraine occurs mostly in the mornings (46.5%) and is 
typically unilateral (61.2%), moderate-to-severe (VAS> 
5), pulsating (88.5%), accompanied by nausea and/or 
photophobia and phonophobia (%34.3) and aggravated 
by physical activity. TTH occurs mostly in the evenings 
(55.3%), and is circumferential (53.2%) mild severe (VAS≤ 
5), pressing or tightening (87.7%) and accompanied by 
phonophobia (65.2%) and aggravated by school stress. 
Although not statistically significant, females were 
numerically dominant in both groups. WBC, N, Mo, MLR 
and NLR values in patients with migraine, and L and PLT 
values in TTH patients were significantly high (Table 3).

Table 1. The demographic  characteristic of primary headache

Age at admissiona, y 13.68±2.25

Gender  F/M (F %) 151/92 (61.2)

Primary headache characteristics

Duration of headache before admissionb, m 24.00 (12.00-40.00)

Duration of painb, h 6 (4-10)

Severity of painb, VAS (1-10) 5 (4-7)

Hematological parameter characteristics

Hemoglobina, g/dL 13.08±0.89 

WBC counta, 103/µl 7.50±2.02

Thrombocyte counta, 103/µl 306.13±76.36

Neutrophil countb, 103/µl  3.80 (2.80-5.40)

Lymphocyte countb, 103/µl 2.30 (1.90-2.80)

Monocyte countb, 103/µl 0.50(0.40-0.60)

MLRb 0.20 (0.15-0.26)

NLRb 1.59 (1.12-2.30)

y:year; F:female; M:male; m:mount; h:hour; VAS: visual analog scale (the scores vary from 0 to 10); 
WBC:White blood cell; MLR: monocyte- lymphocyte ratio; NLR: Neutrophil- lymphocyte ratio;
aparametric distribution values are presented as mean± SD; 
bnonparametric distribution values are presented as median (interquartile range)
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Table 2. The headache characteristics of migraine and tension-type headache (TTH) children

Characteristics Migraine TTH P Cramer’s V
Age, y 13.25±3.62 13.97±3.11 NS
Gender F/M (% F) 58/43 (57.4) 93/49 (65.5) NS
Duration of headache before 
admission. m 28.06±16.43 25.94±17.51 NS

Duration of the pain , h 9.83±10.25 9.04±9.75 NS
Severity of the  pain, VAS 6.46±1.52 4.67±1.44 0.000
Quality of the pain  n (%) 0.000 0.757(phi)
Pulsatile 77(88.5) 15(12.3)
Pressing or tightening 10(11.5) 107(87.7)
Onset of the pain  n(%) 0.000 0.509
Morning 46(46.5) 12(8.5)
Afternoon 40(40.4) 51(36.2)
Evening 13(13.1) 78(55.3)
Location of the pain  n(%) 0.000 0.645
Unilateral 60(61.2) 10(7.1)
Bi-frontal 26(26.5) 33(23.4)
circumferential 8(8.2) 75(53.2)
Suboccipital 4(4.1) 23(16.3)
Concurrent symptoms  n(%) 0.000 0.796
a-Photophobia 10(10.1) 48(34.8)
b-Phonophobia 15(15.2) 90(65.2)
c-Nausea 1(1.0) 0
d-Vomiting 2(2.0) 0
a+b+c 34.3(34.3) 0
a+b 24(24.2) 0
Other combinations 13(13.2) 0
Precipitants  n(%) 0.000 0.343
No 26(32.1) 42(38.5)
School stress 20(24.7) 52(47.7)
Exercise 35(43.2) 15(13.8)
Pain relieving factors  n(%) NS
Sleeping 46(45.5) 6+1(43.0)
Use of analgesics 55(54.5) 81(57.0)

 y:year; F:female;  m:mount; h:hour; VAS: visual analog scale;   NS: not significant

Table 3. The  hematological parameters of migraine and tension-type headache (TTH) children

Hemoglobin, g/dL 13.04±0.87 13.12±0.91 NS

WBC count. 103/µl 673.8 (411.2-820.8)ǂ 684.5 (475.8-779.2)ǂ 595.5 (129.5-788.5)ǂ

7.86±2.09 7.24±1.93 0.014 27.3 (15.9-177.3)
Thrombocyte count, 103/µl 292.10±70.42 313.42±73.95 0.025
Neutrophil count, 103/µl 4.57±1.89 4.02±1.77 0.014
Lymphocyte count, 103/µl 2.29±0.73 2.49±0.82 0.034
Monocyte countb, 103/µl 0.61±0.48 0.45±0.13 0.000
MLR 0.29±0.36 0.19±0.06 0.000
NLR 2.28±2.14 1.90±2.17 0.024

WBC:white blood cell; MLR: monocyte- lymphocyte ratio;NLR: Neutrophil- lymphocyte ratioNS: not significant
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DISCUSSION
We investigated the characteristics of headache and 
hematological parameters in pediatric patients with 
migraine or TTH in this study. The symptoms have been 
found to start in childhood in the history of migraine 
patients diagnosed in adulthood (8). As the headache 
parameters were evaluated, it has been drawn attention 
that the presence of the unilateral (61.2%), pulsatile 
(88.5%) headache that mostly occurs in mornings (46.5%) 
in migraineurs and circumferential (53.2%), pressing 
or tightening (87.7%) headache mostly occurring in 
evenings (55.3%) in TTH patients was the most significant 
contrasting feature (p:0,000). In a study by Maytal et al., it 
was found that presence of unilateral pain in migraineurs 
is considered as gold standard diagnostic tool, the 
sensitivity and specificity is 34%, 86% respectively (9). In 
another study by Mortimer et al., it has been shown that 
86% of children with migraine who aged 8-11 years has 
headache which described as pulsating (10). The same 
study showed that bi-frontal headache was seen in 28% of 
children with migraine. In our study, this rate was reported 
to be 26.5% in children with migraine. In an elementary 
school study supporting our study, it was found that in 
migraineurs, of the pain 98.6% is unilateral and 62.5% 
is pulsatile, and 62.0% occurs in the mornings and pain 
in TTH patients 53,4 % occurs usually in evenings (5). A 
study from has reported a primary recurrent headache 
prevalence of 21%, migraine prevalence of 7.2%, and TTH 
prevalence of 7.8% in children aged 7–17 years (11,12). 
Chronic migraine affects approximately 2% of the world 
population (13). It has been reported that the prevalence 
of TTH varied between 7.8% - 57.5% in school-age children 
and adolescents (14-17). Migraine is equally common in 
the two sexes prior to puberty. It then becomes 2–3 times 
more common in girls than in boys (15) . In a study, it was 
reported that of the migraineurs, 77.02% were female and 
22.98% were male (11). Even though this result is not 
statistically significant for our study, 41% patients had 
migraine, and 57.4% of migraineurs were female. TTH was 
noted in 59% patients, and 65.5% of them were females. 
Similarly, no difference between patients with TTH and 
migraine in terms of mean age was reported. In a study 
has shown that TTH was diagnosed at a younger age than 
migraine (5). Although not statistically significant in our 
study, 56,3% of children aged less than 15 suffer from 
TTH, 43,7% from migraine. 

In primary headache, especially migraine, excessive 
excitability of cerebral cortex enhances through the ion 
channels. The locus coeruleus and dorsal raphe nucleus 
on the brainstem act as generator provide adrenergic 
and serotonergic signals to cortex and dural vascular 
structures. This generator induces the activation of 
the trigeminovascular system, leads to inflammation 
of the meningeal vascular structures that initiate pain, 
and central and peripheral stimulation of trigeminal 
afferents. Biochemical changes occur during this 
process. Many conditions such as neuroinflammation, 
cytokines, neuropeptides and vasomotor changes have 

been held responsible for this pathogenesis. Although the 
pathophysiology of TTH is not fully understood, thought 
to be similar to migraine and be two ends of the end of 
same spectrum (18). Pain is associated with stress, 
and caused by the contraction of pericranial myofascial 
muscles and stimulation of tension-sensitive nociceptive 
receptors (6,7) . 

There are a limited number of studies showing the 
correlation between headache and hematological 
parameters. These studies have focused mainly on adults 
with migraine (11,19,20). Hence, data on the diagnostic 
support of hematological parameters in childhood 
headache are very limited. Serum biomarkers of NLR, MLR 
showing peripheral inflammation and oxidative stress are 
widely used in chronic neurological diseases (21-23). In 
addition, the NLR has been shown to have a predictive value 
for cardiovascular disease, stroke and cancer prognosis 
(24-26). Similarly, it emphasizes that significantly higher 
NLR values of subarachnoid hemorrhage patients than 
migraine and other headaches group values can be 
considered as a clinical prognostic factor (27). Another 
study shown that L level decreased and N, NLR and MLR 
levels increased in migraine (11). In another study, NLR 
was shown to increase during migraine (28). 

In this study, WBC, N, Mo, MLR and NLR values in migraine, 
and L and PLT values in TTH were significantly higher. The 
association between migraine and PLT value is controversial. 
A few studies have reported that PLT activation or volume 
is increased in migraine (29,30). Another study stated that 
PLT values are higher in TTH compared to migraine (31). 
In this respect, thrombocytopenia has been reported in 
patients with migraine especially during attacks, these 
patients have been exposed to splenectomy or steroid 
treatment (32). Similarly, in another study have reported 
that platelet activation, leukocyte-platelet aggregation, 
platelet-fibrinogen affinity increased during pathogenesis 
in patients with migraine, the thrombocytopenia, due to 
consumption, has been observed (33). Results similar 
to adults have been yielded from a couple of childhood 
studies regarding to this subject (34,35). As reported in 
another study that serotonin receptors enhancing platelet 
aggregation has been found to be decreased in patients 
with TTH, since platelets don't function properly, levels 
have increased (36). In our study, similar to these studies, 
PLT values were found to be significantly higher in TTH 
than in migraine. 

This study has a variety of limitations. It was observed 
that there is insufficient data on main pain parameters 
available when the files were examined. The limitations 
of this study specifically draw attention in various data 
such as prodromal phase before the pain, prevalence of 
recurring pain, motion sickness, skipping meals, craving 
for specific foods (chocolate, ice cream, chips, soda, etc.), 
relationship with menstruation, family history. In this 
respect, our study is limited in terms of differentiation 
of migraine and TTH. This situation may be associated 
with the utilization and intensity of outpatient clinic due 
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to being reference hospital. The studies including these 
parameters, which have a significant effect on diagnostic 
support, will undoubtedly produce new information that 
furthers our study.

CONCLUSION
As a conclusion, secondary causes should be excluded 
according to history, neurological examination and related 
test in patients presenting with headache. According to 
the results of our study regarding primary headache, the 
severe pain that had a unilateral, pulsatile quality that 
started mostly in the mornings in migraineurs, and the 
mild pain that had a circumferential, pressing or tightening 
quality that started mostly in the evenings in TTH patients 
has been identified as our primary objective. In terms 
of diagnostic support, high values of WBC, N, Mo, MLR, 
NLR were evaluated in favor of migraine and high levels 
of L and PLT in favor of TTH and realized as our second 
objective. As the common point of our objectives in terms 
of shedding light on the future, due to the difficulties in the 
differential diagnosis of childhood migraine and TTH with 
regards to the presence of overlapping symptoms, the 
contribution of hematological parameters to differential 
diagnosis will make a significant difference. Further 
research is needed to strengthen and improve our study.
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