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Abstract

Background: Migraine is a primary headache that commonly starts in childhood and adolescent’s periods with

great negative impacts on the educational and psychosocial performances of its sufferers. The objectives of this

work were to study the existence and types of sleep and psychiatric abnormalities in school-age children with

migraine (SCM).

Methods: The study was conducted on 40 SCM and 20 age- and sex-matched healthy control subjects (HCS) submitted

to history taking, neurological examination, Pediatric Migraine Disability Assessment (PedMIDAS) questionnaire, Child

Behavior Checklist (CBCL), Epworth Sleepiness Scale for Children and Adolescents (ESS-CHAD), Pittsburgh Sleep Quality

Index (PSQI) and one-night polysomnography (PSG).

Results: The study showed a high incidence of psychiatric and sleep abnormalities in SCM. The most common

psychiatric disorders were anxious depressed symptoms, withdrawal depressed symptoms, social problem, somatic

complaints, and attention problems. At the same time, SCM experienced decreased sleep quality, excessive daytime

sleepiness (EDS), and PSG abnormalities in the form of decreased total sleep time (TST) and sleep efficiency (SE) in

addition to increased sleep latency, wake after sleep onset (WASO), arousal index (AI), and REM sleep without atonia

index.

Conclusion: Sleep and psychiatric abnormalities are common underdiagnosed pediatric migraine comorbidities

greatly reducing headache control and school performance in this very important period of psychosocial development.
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Introduction

Pediatric migraine is one of the primary headache disor-

ders that commonly met in the pediatric headache clinic

and emergency units that may occur at any age even in-

fancy. Migraine is characterized by complex neurovascu-

lar disturbances and brain sensory hyperexcitability

leading to recurrent attacks of severe, throbbing head-

ache (often unilateral), lasting 4–72 h, accompanied by

nausea, vomiting, and extreme sensitivity to light and

sound [1]. Childhood migraine is usually genetically de-

termined affecting 1–3% of children below the age of 7

years and 8–23% of adolescents. Boys are slightly more

affected than girls before puberty, but around the age of

puberty, the ratio changes to be more common in girls

[2]. Types of pediatric migraine include migraine with

aura, migraine without aura and basilar, confusional as

well as hemiplegic migraine [3].

Pediatric migraine is commonly associated with many

psychiatric disorders including separation anxiety disor-

ders, school phobia, enuresis, and encopresis as well as

adjustment, conduct, and learning disorders [4]. These

psychiatric disturbances have marked negative impacts

on headache control, psycho-social competence, and

quality of life [5]. There is a bidirectional relationship

between childhood migraine and sleep disturbances pos-

sibly due to sharing the same neuropeptides abnormal-

ities including serotonin, dopamine, and/or melatonin

[6]. Migraine sufferers often have trouble falling asleep,
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insufficient sleep, bedwetting, somnophobia, parasom-

nias, and excessive daytime sleepiness (EDS) which

negatively influence the child’s health and intellectual

performance [7, 8].

Aim of the work

The aim of this work was to study the existence and

types of sleep and psychiatric abnormalities in

school-age children with migraine.

Methods

The present study was a case control prospective one

conducted on 40 SCM (group I) and 20 age- and

sex-matched healthy control subjects (HCS) (group II)

attending the outpatient headache clinic of the Neur-

ology Department, Tanta University Hospitals, in the

period from 1st of March 2017 to the end of May 2018.

Migraine was diagnosed according to The International

Classification of Headache Disorders, 3rd edition

(ICHD–3) [9].

Exclusion criteria included children with premorbid

psychiatric problems, mental disorders, and nocturnal

enuresis and those who recently received drugs (e.g., an-

tihistaminic drugs, systemic bronchodilators, benzodiaz-

epines sedative drugs, or tricyclic antidepressants) or

suffered from any medical disorders affecting sleep. Chil-

dren with brain MRI abnormalities were also excluded

which was performed to exclude secondary headache

causes using 1.5-Tesla, General Electric Scanner, GE

Medical System, Milwaukee, WI, USA.

The study’s protocol was approved by The Research

Ethics Committee and Quality Assurance Unit, Faculty

of Medicine, Tanta University. Participations were volun-

tary, informed consents were approved by all partici-

pants’ guardians, and any possible risks were clarified.

Included subjects were submitted to history taking

(stressing on the family history of migraine), neuro-

logical examination, and the Pediatric Migraine Disabil-

ity Assessment questionnaire (PedMIDAS) [10] to

evaluate the headache-induced disabilities.

Psychiatric assessments were done using the

Arabic-translated and validated versions of the Child Be-

havior Checklist (CBCL) which were also completed by

a parent and scored using a computerized scoring soft-

ware system (Assessment Data Manager-version 9.1)

[11, 12] (Additional file 1).

Included subjects were submitted to sleep evaluation

using the Epworth Sleepiness Scale for Children and Ado-

lescents (ESS–CHAD) [13] and Pittsburgh Sleep Quality

Index (PSQI) (https://www.opapc.com/uploads/docu-

ments/PSQI.pdf). One-night polysomnography (PSG) was

done for all included subjects using Somon Medics GmbH

(Am SonnenstuhL63, D-97236 Rander Sacker, Type:

SOMNO screenTMplus, SN: 4259, kw45: 2014,

Germany). The PSG parameters were scored according to

The American Academy of Sleep Medicine Manual for

the Scoring of Sleep and Associated Events: Rules, Ter-

minology and Technical Specifications, version 2.4 [14]

(Additional file 2).

Statistical analysis of the collected data was done using

SPSS Prism, version 20, 2013, created by IBM, Chicago,

IL, USA. Differences between studied groups were done

by the Student t test and chi-square. Correlation analysis

was performed using Pearson’s correlation coefficient. P

value < 0.05 was considered statistically significant.

Results
Demographic data of the included patients showed that

their age was 11.13 ± 2.85 years, approximate age of mi-

graine onset 9.23 ± 1.03, 23/40 (57.5%) were females, 17/

40 (42.5%) were males, and 12/40 (30%) had positive

family history of migraine (either affected parent or sib-

ling). The PedMIDAS of the included SCM was 51.95 ±

7.81 points which means that the headache caused mod-

erate to severe disabilities to patients in exerting their

daily activities. Regarding migraine subtypes, 26/40

(65%) had migraine without aura, 11/40 (27.5%) had mi-

graine with aura (5/11 had visual and 6/11 had abdom-

inal auras) and 3/40 (7.5%) had chronic migraine.

Psychiatric assessment using the CBCL for the in-

cluded subjects revealed that there were statistically sig-

nificant increases in each of anxious depressed

symptoms, withdrawal depressed symptoms, social prob-

lem, somatic complaints, and attention problems in

SCM compared to HCS with p values < 0.05. On the

other hand, thought problems and delinquent and ag-

gressive behaviors showed statistically non-significant

differences with p values > 0.05 (Table 1). The PedMI-

DAS showed strong positive correlation with the CBCL

anxious depressed symptoms (Fig. 1) but showed no cor-

relations with each of withdrawal depressed symptoms,

Table 1 Statistical analysis of the Child Behavior Checklist

among school children with migraine (group I) and healthy

control subjects (group II)

Group I Group II t test

Mean ± SD Mean ± SD t value p value

Anxious/depressed 67.18 ± 4.67 58.70 ± 4.38 16.985 0.001*

Withdrawn/depressed 65.70 ± 9.73 58.60 ± 5.63 9.072 0.004*

Social problems 64.13 ± 8.44 58.00 ± 5.07 8.877 0.004*

Somatic complaint 64.38 ± 9.49 58.15 ± 5.10 7.481 0.008*

Attention problems 62.78 ± 9.27 53.80 ± 4.31 16.808 0.001*

Thought problems 55.00 ± 3.49 55.45 ± 3.05 0.241 0.626

Delinquent behavior 55.28 ± 3.63 54.85 ± 3.63 0.183 0.671

Aggressive behaviors 56.45 ± 3.46 54.80 ± 4.14 2.655 0.109

*Significant
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social problem, somatic complaints, and attention

problems.

Sleep assessment results revealed that SCM had significant

increase in each of ESS–CHAD and PSQI compared to HCS

with p value < 0.05. Regarding PSG parameters, there were

statistically significant decrease in each of total sleep time

(TST), sleep efficiency (SE), and REM percent of TST in

SCM compared to HCS with p values < 0.05 (Table 2). At

the same time, there were statistically significant increase in

each of sleep latency (SL), wake after sleep onset (WASO),

sleep stage transition index (SSTI), REM sleep without atonia

(RSWA) index, N3 percent of TST, arousal index (AI), snore

index (SI), and periodic limb movement (PLMs) index in

SCM than HCS with p values < 0.05. Each of REM latency,

N1 and N2 percent of TST, and apnea hypopnea index

(AHI) showed statistically non-significant differences be-

tween the two studied groups with p values > 0.05 (Table 2

and Fig. 2). The PedMIDAS was positively correlated with

each of WASO, SSTI, and AI as well as PLMs index and

negatively correlated with TSTand SE (Fig. 1).

Fig. 1 a Positive correlation between PedMIDAS and anxious/depressed symptoms. b Negative correlation between PedMEDAS and sleep efficiency.

PedMIDAS pediatric migraine disability assessment scale

Table 2 Statistical analysis of the studied sleep scales and polysomnographic results among school children with migraine (group I)

and healthy control subjects (group II)

Group I Group II t test

Mean ± SD Mean ± SD t value p value

ESS–CHAD 16.15 ± 4.25 5.7 ± 3.36 34.652 0.001*

PSQI 14.8 ± 4.46 3.3 ± 2.36 57.413 0.001*

Total sleep Time (min) 401.25 ± 13.44 440.60 ± 17.79 91.700 0.001*

Sleep latency (min) 13.33 ± 2.35 9.70 ± 2.87 27.393 0.001*

WASO (min) 35.33 ± 3.21 25.35 ± 5.33 81.743 0.001*

Sleep efficiency (%) 83.05 ± 3.10 90.70 ± 6.05 33.441 0.001*

SSTI (/hour) 16.05 ± 2.10 11.45 ± 2.14 63.217 0.001*

REM latency (min) 65.83 ± 13.12 65.40 ± 8.83 0.017 0.897

REM % TST 15.70 ± 2.52 23.70 ± 5.97 53.414 0.001*

RSWA index 16.03 ± 2.86 5.60 ± 2.33 199.268 0.001*

N1 % TST 8.15 ± 1.21 8.75 ± 2.27 1.798 0.185

N2 % TST 40.45 ± 2.65 40.05 ± 2.86 0.289 0.593

N3 % TST 32.30 ± 3.29 24.65 ± 4.33 58.101 0.001*

AHI (/hour) 5.23 ± 1.19 5.25 ± 2.17 0.003 0.954

Arousal index (/hour) 11.88 ± 1.81 8.80 ± 1.70 39.833 0.001*

PLMs index (/hour) 11.78 ± 2.92 4.82 ± 1.03 86.571 0.001*

Snore index (/hour) 14.53 ± 1.72 8.70 ± 3.60 72.450 0.001*

AHI apnea hypopnea index; ESS–CHAD Epworth Sleepiness Scale for Children and Adolescents; N1, N2, N3 non-rapid eye movement stages 1, 2, 3; PLMs periodic

limb movements; PSQI Pittsburgh Sleep Quality Index; REM rapid eye movement; RSWA REM sleep without atonia; SSTI sleep stage transition index; TST total sleep

time; WASO wake after sleep onset

*Significant
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Discussion

The results of the present study showed that the onset

of pediatric migraine is usually around the pubertal age

with non-significant sex difference in its incidence dur-

ing this period despite the well-known higher female

prevalence in studies carried out on adult onset migraine

pointing to the possible role of female gonadal sex hor-

mones in migraine pathogenesis. At the same time, the

study revealed a high incidence of positive family history

among migraineurs children pointing to the possible

genetic role in its pathogenesis. These results are in har-

mony with Jin et al. [15] as well as Timothy et al. [16]

who found slight non-significant higher incidence of mi-

graine among pre-pubertal boys with strong link be-

tween gonadal female sex hormones and migraine

development in post-pubertal women. On the other

hand, Recober et al. 2018 [17] found higher pediatric mi-

graine female incidence among their studied patients

possibly due to higher post-pubertal included patients

and exerting their study on patients who required hos-

pital admissions contrasting the outpatient included

children of this study. The results of Teleanu et al. [18]

documented the high incidence of positive family history

migraineurs children, but the incidence in their study is

higher than that of the present one (60% vs. 30%) pos-

sibly due to the younger age of their researched children

as they worked on the pre-pubertal age.

The study also revealed that pediatric migraine often re-

sulted in moderate to severe disabilities in exerting their

usual daily activities with many days of school absenteeism,

subnormal performance of household works, and marked

disruption of social as well as leisure activities. These results

are passing with the work of Akerman et al. [19] who stated

that migraine is one of the most common causes of school

absenteeism among the pediatric population.

The study also declared that the most common migraine

subtype was episodic migraine without aura with a high per-

cent of included patients had positive family history of mi-

graine. These observations are passing with the works of Le

et al. [5] as well as Gormley et al. [20] who specified that

pediatric migraine tends to run in families with high

concordance among monozygotic twins pointing to the

inherited nature of the disease.

There is an ultimate bidirectional relation between

pediatric migraine and psychological states of the pa-

tients. The recurrent migraine attacks negatively affect

the child’s psycho-social competence while the

migraine-associated psychiatric disturbances greatly

lessen satisfactory headache control and increase school

absenteeism [21]. The study revealed increased

anxious-depressed symptoms among SCM which was

positively correlated with the disabilities caused by the

repeated migraine episodes. At the same time, assess-

ment of other psychiatric parameters revealed compe-

tence and behavioral problems among SCM with

increased withdrawal depressed symptoms, social prob-

lem, somatic complaints, and attention problems with

consecutive marked impairment in leisure activities par-

ticipation and social relations. These results are in har-

mony with that of Pakalnis et al. [22] as well as Zarea et

al. [23] who found increased anxiety and depression

scores among migraineurs children compared to HCS

which greatly intensify headache episodes and diminish

their proper control. They also stated that specified psy-

chiatric therapy is mandatory to SCM for better head-

ache management and educational performance. In a

parallel way, Dyb et al. [24] revealed higher incidence of

comorbid mood and anxiety disorders (major depressive

disorder, panic disorder, generalized anxiety disorder,

and specific phobias) in children with migraine. At the

same time, Bellini et al. [7] as well as Arruda and Bigal

[25] declared significantly higher association of behav-

ioral and internalization symptoms among children and

adolescents with migraine especially in those with high

headache frequencies.

There is a reciprocal relationship between childhood mi-

graine and sleep disturbances. The nocturnal attacks may

disturb sleep while sleep disturbances diminish headache

control [26]. The results of the present study revealed a high

rate of sleep abnormalities among patients with pediatric mi-

graine which were proportional with the degree of disability

caused by the recurrent headache attacks. Children with

Fig. 2 Shortening of REM % TST and increased sleep fragmentation and waking after sleep onset
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migraine often experience decreased TST and interrupted

sleep with difficulty in sleep maintenance (reduced SE and

increased WASO as well as SSTI). The PSG also showed de-

formed sleep architecture (decreased REM percent and in-

creased N3 percent of TST) and distorted REM sleep as well

as REM behavior disorders (increased RSWA index). In

addition to these disturbances, the increased AI, SI, and

PLMs index greatly reduce sleep quality. These results are in

accordance with the work of Harnod et al. [6] as well as Tajti

et al. [27] who found abnormalities in sleep regulating neuro-

peptide secretions especially orexin and melatonin in chil-

dren with migraine. The headache attacks could be triggered

by the stimuli that activate the hypothalamic orexin system,

such as stress, fatigue, and sleep deprivation. In a parallel

way, Karthik et al. 2012 [28] found a high prevalence of sleep

disturbances in migraine patients without aura including dif-

ficulty in sleep initiation, poor sleep quality, EDS, and early

morning awakening. Heyer et al. [29] are also in harmony

with the higher incidence of sleep disturbances among chil-

dren and adolescents with migraine which result in lowered

sense of wellbeing, decreased ability to cope with the head-

ache, impaired daytime functioning, and great negative im-

pacts on school performance as well as attendance. Harnod

et al. [6] as well as Acar et al. [30] recorded high incidences

of malformed sleep microstructure and various types of para-

somnias (sleep talking, somnambulism and bruxism) as well

as increased PLMs in migraine patients which were associ-

ated with higher headache severities scores and increased

disabilities caused by migraine. On the other hand, Harnod

et al. [6] revealed a higher incidence of subsequent migraine

development in children with non-apneic sleep disorders

which suggests that sleep abnormalities may prodrome the

headache attacks in some patients.

Conclusion

Pediatric migraine is often associated with sleep and psy-

chiatric abnormalities which have negative impacts on

headache control, school attendance, and psychological

competence in this important period of personality

development.

Recommendations

Further researches are needed to assess the best ways for

psychiatric and sleep abnormalities management in SCM

to reduce health care costs and for better school per-

formance, social relations, and emotional wellbeing.

Limitations
Absence of complicated and episodic syndromes associated

with migraine as well as non-evaluation of the effect of mi-

graine treatment on the sleep and psychiatric abnormalities.
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