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chronic migraine.

Background: Chronic migraine is a condition with gradually increasing prevalence among adolescents which
causes severe headaches resulting in functionality loss. Factors contributing to migraine becoming chronic and
negatively affecting quality of life in adolescence are still unclear. Parallel with these, we aimed to examine the
effect of psychiatric symptoms on headache severity and functionality loss among adolescents with chronic

Methods: We evaluated features of 50 adolescents who were diagnosed with chronic migraine according to
International Classification of Headache Disorders-3 for the first time in their lives by an experienced neurologist.
Sociodemographic and clinical data were collected and Pediatric Migraine Disability Assessment Score, Visual
Analogue Score and DSM-5 Level 1 Cross-Cutting Symptom Measure Scores (CCSM-5) were evaluated. Semi-
structured psychiatric interviews were done to those who scored higher than cut-off scores on CCSM-5. Healthy
control group was constituted of cases which had similar age and sex distribution to case group.

Results: Majority of the case group was female (%78). There was a positive correlation between headache severity
and computerized tomography history in emergency department. All of the psychiatric symptom scores were
significantly higher in case group except for psychotic symptoms; but attention problems and manic symptoms
clusters did not have significant difference according to the thresholds of CCSM-5. Receiving a psychiatric diagnosis
did not affect frequency, severity or duration of headaches. There were also no relationship between depression/
anxiety diagnosis and severity of headache/functionality loss.

Conclusion: Findings suggest that; more rational treatment methods with lesser functionality loss should be
developed by adopting multidisciplinary and prospective approach via psychiatric screening for adolescents with

Introduction

Headache is the most frequent somatic symptom and
major cause of chronic moderately severe pains during
adolescence [1-3]. Prevalence of headaches among ado-
lescents is 3.5% and most common headache type is
chronic migraine (CM) [4, 5]. CM is described as an
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headache with occurrence of >15 episodes/month (=8
episodes should have migraine features) and duration of
at least 3 months according to The International Classifi-
cation of Headache Disorders 3rd edition (ICHD-3) [6] .
Around 69% of adolescents who refer to headache cen-
ters are diagnosed with CM [7]. Migraine rates are simi-
lar between sexes before adolescence; but after puberty,
incidence rates increase for both sexes and females have
higher CM prevalence during adolescence [5, 8].
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Chronic pains have negative effects on cognitive func-
tions (attention, perception, catastrophication and ex-
ecutive functions) as well as “state” emotional (anger,
state anxiety) and “trait” emotional (clinical manifesta-
tions include depression and anxiety disorders) features
[9]. Headaches causes disturbances in school attendance,
healthy social interactions and youth activities by result-
ing in functionality loss during adolescence and can still
be the major factor for impairments in quality of life
during adulthood [10-13]. Recurrent headaches seen in
adolescents cause both social and economical burden by
increasing the frequency of referrals to neurology/psych-
iatry out-patient units and emergency departments [14].

Biological, cognitive, emotional and behavioral factors
are known to play major roles in occurrence of head-
aches (especially CM) during adolescence; thus evalu-
ation of comorbid psychiatric conditions are suggested
in order to provide more comprehensive and effective
treatment [15, 16]. In this aspect, previous studies have
evaluated co-occurrence of psychiatric problems causing
emotional dysregulation (such as aggression and irrit-
ability) and CM and demonstrated significant relation-
ships in adolescent age group [4, 17, 18]. However,
studies which extensively use DSM-5 diagnostic criteria
are limited and there is no previous study in the litera-
ture which used semi-structured psychiatric interviews
based on DSM-5. In line with this, we primarily aimed
to compare psychiatric diagnoses/symptoms of adoles-
cents with CM to healthy controls based on DSM-5.
Our secondary aim was to evaluate the relationship be-
tween socio-demographical/ clinical/ psychosomatic fea-
tures and severity of headache/ functionality loss.

Methods

Study design

This cross-sectionally designed case-control study in-
cluded a total of 50 participants, aged between 12 and
18 with who had no previous neurological disease his-
tory and were diagnosed with CM according to Head-
ache Questionnaire (created by neurologist based uopon
ICHD-3) by an experienced neurologist [6]. Patients
with pure CM were included in the study and individ-
uals who had comorbidity of any other types of head-
ache (e.g. tension-type headache) were excluded. The G-
Power analysis program [19] was used to calculate the
sample size. Type I Error 0.05, Type II Error: 0.10, 1-f
(power): 90% of the sample size was calculated as 47 for
each group. This research was simultaneously carried
out in Neurology and Child and Adolescent Psychiatry
Departments in Recep Tayyip Erdogan University Train-
ing and Research Hospital between dates January 2019 —
January 2020. Detailed physical and neurological exami-
nations of the patients were done in headache out-
patient unit; their body-mass indexes were calculated
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[weight (kg)/height?(m?)] and classified as normal or
over-weight/obese according to Turkish standart percen-
tiles [20]. Self and family histories of the patients were
examined as well as their individual and environmental
risk factors which might cause headache. Clinical back-
grounds were investigated through a country-wide com-
puterized automation system (E-Nabiz) which provides
access to all previous clinical examinations, blood tests
and imaging modalities. Emergency referral histories,
skull and sinus x-rays and computerized tomographies
(CTs) were recorded. Comorbid psychiatric disorders
were screened using DSM-5 Level 1 Cross-Cutting
Symptom Measure Scores (CCSM-5) and individuals
who scored higher than threshold scores for each symp-
tom cluster were further evaluated by semi-structured
psychiatric interviews (Schedule for Affective Disorders
and Schizophrenia for School-Age Children-Present and
Lifetime Version, DSM-5 [K-SADS-PL-DSM-5]) in order
to determine their psychiatric diagnoses.

In order to compare psychiatric features; healthy con-
trol group (n =50) was constituted of classmates of pa-
tients who were matched by gender, age and socio-
economical level and did not have any headache or other
psychoneurological diagnosis. Inclusion criteria were de-
fined as, having a first diagnosis of CM (with or without
aura) and no history of antidepressant or antipsychotic
drug use in the last 6 months. Patients who had any
other neurological disease, any other type of headache
and mental retardation were excluded from the study.
Informed consent was obtained from both the adoles-
cent and her parent/legal guardian prior to the study.
The study was conducted in accordance with the ethical
guidelines, including the World Medical Association
Declaration of Helsinki 2008, and the legal requirements
of the Ethics Committee of the Recep Tayyip Erdogan
Medical Faculty it was conducted in (approval no: 2020/
99).

Materials

e Socio-demographical Questionnaire: This
questionnaire was created by the researches and it
examines the age, gender, living place (with family
or in dormitory), education level, school
performance, number of siblings, socio-economical
level, heating of the household, history of head
trauma, smoking, dietary habits and sleeping
habits.

e Headache Questionnaire: This questionnaire was
created by the neurologists according to ICHD-3
criteria and it evaluates frequency, duration, charac-
teristics, episode forms, time between start and clin-
ical referral, co-existing symptoms, triggering
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factors, age of onset and familial history of
headaches.

e Visual Analog Scale (VAS): This is a questioinnaire
which is used to define and follow-up pain level dur-
ing headache episodes. Patients score their perceived
pain level between 1 (no pain) and 10 (most severe).
It has been found as a suitable instrument for evalu-
ation of adolescent CM in first diagnosis and treat-
ment follow-ups [21, 22].

e The Pediatric Migraine Disability Assessment Scale
(PedMIDAS): This is the only scale which examines
migraine-related functionality loss among school-age
children. It includes total of 6 items which look into
number of school days missed, decreased functional-
ity during lessons and disturbances in functionality
in home or social/recreational activities. Scoring
range from 1 (no functionality loss) to 4 (severe
functionality loss). It is an appropriate scale to evalu-
ate burn-out due to migraine and treatment re-
sponse among adolescents [22, 23].

e DSM-5 Level 1 Cross-Cutting Symptom Measure
(CCSM-5): CCSM-5 is a self-report scale which was
developed to screen psychiatric symptom clusters
which are important for psychiatric diagnoses [24].
Child version of CCSM-5 (which can be used be-
tween ages 11 and 18) evaluates total of 12 clusters
which include; depression, aggression, irritability,
manic symptoms, anxiety, somatic symptoms, atten-
tion deficit, suicidality, psychotic symptoms, repeti-
tive thoughts and behaviors and substance abuse/
misuse. Each item questions the level (or the fre-
quency) of disturbance due to a particular psychi-
atric symptom in the last 2 weeks time period.
Turkish reliability and validity study of CCSM-5 was
done by Yalin Sapmaz et al. in 2016 [25].

e Turkish Version of Schedule for Affective Disorders
and Schizophrenia for School-Age Children-Present
and Lifetime Version, DSM-5 [K-SADS-PL-DSM-5]:
This is a semi-structured psychiatric interview which
was developed by Kaufman et al. in order to diag-
nose psychiatric disorders amon children and ado-
lescent and was updated according to DSM-5
diagnostic criteria in 2016 [26, 27]. Unal et al. have
done the reliability and validity study of updated ver-
sion in Turkish language [28].

Statistical analysis

Data was analysed using the Social Sciences software
version 21.0 (SPSS Inc. Chicago, IL, USA). The
Kolmogorov-Smirnov test was used to check whether
the data were normally distributed. In order to compare
data between groups; Independent T-Test and ANOVA
were used for parametric data and Kruskal-Wallis (KW)
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and Mann-Whitney U (MWU) tests were used for non-
parametric data. Categorical data were analysed with
Chi-Square test. Mean [standart deviation (+SD)] values
were given for parametric data, median [inter-quartile
range (IQR)] values were given for non-parametric data
and frequencies (percentage) were given for categorical
data. Correlations between continuous data were ana-
lysed with Pearson Correlation test; where as relation-
ship between categorical data was analysed with
Spearmen Correlatino test. The value of p < 0.05 was ac-
cepted as statistically significant.

Results

Demografic features and headache characteristics
Majority of the patients were female (%78) and had
mean age of 15.5 (+1.45) years. Time between emer-
gence of headache symptoms and clinical referral was
18.8 (+21.3) months and they had mean head ache dur-
ation of 20.7 (+6.78) days per month. Median value of
VAS was 7 (2) and median value of PEDMIDAS was 2
(3). Analgesic drug over-use was present among 14% of
the patients and ages of analgesic over-users ranged be-
tween 16 and 18 years. Over-weight/obese patients con-
stituted only %26 of case group. Rate of at least one
other chronic illness among adolescents with CM was
16% (allergy [50%], allergy and asthma [25%], asthma
[12.5%]). Majority of the referrals were during autumn
(16%) and winter (20%). During the emergency depart-
ment referrals; 46% of patients under-went sinus x-ray
and 18% of patients under-wnt CT (Table 1). Positive
correlation was found between VAS scores and history
of CT during emergency department referrals (p = 0.011,
Table 2). Anamnesis revealed that 74% of the patients
had positive family history for headaches (Tablo 1).
There were no significant correlations between sosciode-
mographical features (age, gender, parental education
level, socio-economical level and family history of head-
ache) and VAS/PEDMIDAS (Table 3).

Current comorbid psychiatric disorders and overall
functioning

Total of 14 CM patients (28%) had a history of at least
one previous psychiatric referral, total of 29 CM patients
(58%) received a new psychiatric diagnosis according to
K-SADS-PL-DSM-5 during the time period of the study
and the most common (22%) psychiatric diagnosis was
the comorbidity of Major Depressive Disorder (MDD)
and Generalised Anxiety Disorder (GAD). Among ado-
lescents with CM; total of 8 patients MDD (16%) and 6
patients received GAD (12%) diagnosis. Other Psychi-
atric diagnoses included; bipolar disorder (2%),
obsessive-compulsive disorder (OCD) (2%), OCD and
MDD comorbidity (2%) and attention deficit and hyper-
activity disorder (ADHD) (2%). All of the psychiatric
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Table 1 Clinical and psychiatric features of adolescents with chronic migraine
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Chronic Migraine
Group (N =50)

Number Percentage

(%)
Gender Male 11 22
Female 39 78
Referral Season Winter 20 40
Spring 6 12
Summer 8 16
Autumn 16 32
Relationship Between Referral and School During school term 40 80
Not during school term 10 20
Headache Frequency < 25 days/month 32 64
> 25 days/month 18 36
Genetic Load for Headache In mother OR father 30 60
In mother AND father 7 14
None 13 26
Obesity Over-weight/ Obese (BMI > 25) 13 26
Normal (BMI < 25) 37 74
Chronic Physical lliness At least one 8 16
None 42 84
Socio-economic Level Low 23 46
Moderate/ High 27 54
Sleep Pattern Regular 28 56
Irregular 22 44
Heating of the Household Central heating (Radiator) 30 60
Stove 20 40
History of Traumatic Head Injury Present 4 8
Not present 46 92
Dietary Habits Healthy/ Regular 27 54
Irregular 23 46
History of Psychiatric Referral At least one 14 28
None 36 72
Psychiatric Diagnosis During the Study At least one 29 58
None 21 42
Medications Atidepressants (Sertraline 25-100 mg/day or Fluoxetine 25 50
10-20 mg/day)
Propranolol (80 mg/day) 10 20
Flunirazin (5 mg/day) 5 10
Vitamin replacement 10 20
History of Cranial CT During Emergency Department At least one 9 18
Referral None o 0
History of SXR During Emergency Department At least one 23 46
Referral None 57 54

BMI Body-mass Index, CT Computerized Tomography, SXR Sinus X-ray
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Table 2 Relationship between clinical features and Visual Analogue Scale (VAS)/ Pediatric Migraine Disability Assesment Scale (PEDM

IDAS)
VAS PEDMIDAS
r P P r P P

Gender 0.143 0323 0213 0.138
Referral Season —0.147 0.308 0.037 0.798
Referral During School Term -0.102 0481 —-0.004 0.980
Genetic Load for Headache -0.197 0.243 —0.168 0.321
Headache Frequency (< 25 or > 25 day/month) 0.079 0.586 0.087 0.547
Obesity —-0.238 0.096 —-0.151 0.294
History of Chronic Physical lliness 0.121 0,401 —-0.197 0.171
Socio-economic Level 0.195 0.176 -0.064 0.660
Sleep Pattern 0.154 0.285 0.012 0.936
Heating of the Household 0.040 0.782 0.100 0489
History of Traumatic Head Injury 0.038 0.795 —-0.106 0462
Dietary Habits -0.035 0.809 0.043 0.765
Height —-0.033 0.819 —-0.240 0.093
Weight -0.081 0.574 -0.190 0.186
Body-mass Index —-0.065 0.653 —-0.101 0484
Headache Frequency (days/month) 0019 0.895 0.148 0.304
Total Screen Time —-0.294 0.038 -0.172 0.233
Vitamin B12 Levels 0.079 0.588 0.083 0.565
Number of Administered Brain CTs 0357 0.011 0.192 0.182

r Pearson Correlation Coefficient, p Spearman Correlation Coefficient, CT computerized tomography

symptom scores in CCSM-5 were significantly higher in
case group except for psychotic symptoms; but attention
problems and manic symptoms clusters did not have sig-
nificant difference according to the thresholds of
CCSM-5 (Table 4). There were positive correlations be-
tween attention problem scores on CCSM-5 and VAS
(p =0.005, Pearson Correlation test) and PEDMIDAS
(p =0.013, Pearson Correlation test) scores. In addition
there was a positive correlation between somtatic symp-
tom scores on CCSM-5 and PEDMIDAS (p=0.004,
Pearson Correlation test) scores (Tablo 5). Patients who
received MDD and/or GAD diagnosis did not differ
from patient who did not receive these diagnoses regard-
ing VAS (the mean ranks of psychopathology and non-
psychopathology groups were 16.2 and 16.76, respect-
ively; Z=-0.186, p =0.852) and PEDMIDAS (the mean
ranks of psychopathology and non-psychopathology
groups were 14.33 and 18.41, respectively; Z=-1.291,
p=0.197).

Discussion

This research examined the socio-demographical/ clin-
ical caracteristics and relationship between evironmental
risk factors/ psychopathological features and headache
severity/ functionality loss among adolescents with CM
diagnosis. In line with previous studies, majority of the

patients who were referred to hospital during the study
period and received CM diagnosis were female [5]. Re-
garding referral season; even though previous studies in
this aspect only examined acute migraine, similar to
those we found majority of the referrals were done dur-
ing autum and winter [29]. We failed to demonstrate a
relationship between headache frequency/ severity and
school performance or parental education level; which is
also parallel with a previous research done by Torres-
Ferrus et al. [30].

Correlation between VAS scores and history of CT
during emergency department referral is a curious find-
ing which, to our knowledge, was not reported before
and it may be due to efforts of emergency physicians try-
ing to exclude secondary headache etiologies among pa-
tients with more severe headaches. Contrary to previous
research; non of the headache patients (individuals with
more severe headaches included) did not stop attending
their educations which may reflect some social and cul-
tural differences can play important roles on the out-
comes of CM [14, 31]. PEDMIDAS scores of our
patients were relatively low (median value was 2 out of
total score of 24) and we think that this might be due to
differen scoring methods in previous studies and lack of
Turkish language validation studies [4]. We could not
find a possible correlation parental history of headache
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Table 3 Comparison of Visual Analogue Scale and Pediatric Migraine Disability Assessment Scale scores between clinical groups

Visual Analogue Scale

Pediatric Migraine Disability Assessment

Scale
Mean Rank Z df p Mean Rank z df

Gender Male 21,82 —-0,998 0318°% 1995 — 1488 0,137°
Female 26,54 27,06

Obesity Normal (BMI < 25) 2743 -,1664 0,096 ¢ 26,74 - 1060 0,289 °
Over-weight/ Obese (BMI > 25) 20,00 21,96

Headache Fequency < 25 days/month 24,69 —-0,553 0,580 ¢ 24,59 -0,610 0,542 °
>25 days/month 26,94 2711

Referral Season Spring 24,83 3 0,173° 27,00 3 0919 P
Summer 24,63 24,75
Autumn 31,53 23,75
Winter 21,23 26,75

Genetic Load for Headache Mother OR Father 19,97 -1181 0276 19,83 - 1006 0,350 °
Mother AND Father 14,86 15,43
None 26,70 2641

Sleep Pattern Regular 23,63 —1080 0,280 ¢ 25,36 —0,081 0,935 °
Diizensiz 27,89 25,68

Heating of the Household Central heating (Radiator) 25,05 -0,281 07792 2437 -0,701 0483 ?
Stove 26,18 27,20

Dietary Habits Regular (Healthy) 25,94 —0,246 08067 24,94 —0,304 0,761 °
Irregular 24,98 26,15

BMI Body-mass Index
@ Mann-Whitney-U test
PKruskal-Wallis test

and VAS/ PEDMIDAS scores and this may be the conse-
quence of role-model potention of parents with head-
aches — children might learn how to better cope with
headaches from their parents [32].

Somatic, anxious, aggressive, attention deficit, irritable
and depressive symptoms in CCSM-5 were significantly
higer in adolescents with CM compared to healthy con-
trols. CCSM-5 has questions about headache, nausea
and vomiting in the section of somatic symptomatology
and this might explain the higher somatic symptom
scores seen on case group. In addition, pain is known to
be a complex and multi-dimensional phenomenon
which constitutes of sensorial, emotional/ motivational
and cognitive components [33]. Psitive correlation be-
tween VAS and somatic symptom scores might be due
to the negative effect of pain onsensorial and cognitive
factors. Similarly, positive correlation between PEDMID
AS and somatic symptom socres might reflect distur-
bances in sensorial-cognitive mechanisms and develop-
ment of over-reactivity towards pain.

Involvement of psychiatric point of view in headache
field extends a long history and as a consequence, com-
prehensive investigation and wholesome definition of
this complex phenomenon have accelerated [34].

Relationship between psychiatric disturbance and head-
aches include both causative and mutual natures includ-
ing common genetic and/or environmental risk factors
[35]. Studies have shown that, interaction between mi-
graine and psychiatric disorders are bidirectional; one
enhances the occurrence rate of other [36, 37]. Further-
more, clinicians who work in this field came to conclu-
sion that “migraine is a special type of headache for
psychiatrists” after examining its relationship to person-
ality features and psychiatric comorbidities [38]. There
are numerous studies which have examined psychiatric
problems/ diagnoses and demonstrated relationship be-
tween internalization disorders (depression and anxiety)
among adolescents with migraine [39, 40]. In a research
done by Oztop et al. (2016), 40% of the children and
adolescentswith migraine also received at least one psy-
chiatric disorder diagnosis according to DSM-IV and
these patients had significantly higher depression scores
compared to healthy controls [41]. Another recent study
which also used DSM-1V criteria found that, psychiatric
diagnosis rates among adolescents with migraine was
56% [17]. In line with the literature, we also found that
58% of the adolescent with CM received at least one psy-
chiatric diagnosis according to DSM-5 criteria and the
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Table 4 Comparison of DSM-5 Level 1 Cross-Cutting Symptom Measure (CCSM-5) scores between case and control groups

CCSM-5 Symptom Cluster Case (N =50) Control (N =50) p? z° pb
Number (%) Mean Rank Number (%) Mean Rank

Somatic Symptoms Score 69.29 31.71 -6.557 <0.001
Sub-treshold 49 (98%) 14 (28%) <0.001
Above Treshold 1 (2%) 36 (72%)

Sleep Problems Score 56.09 4491 -2.014 0.044
Sub-treshold 25 (50%) 8 (16%) <0.001
Above Treshold 25 (50%) 42 (84%)

Attention Problems Score 62.78 3822 -4.330 <0.001
Sub-treshold 43 (86%) 38 (76%) 0.202
Above Treshold 7 (14%) 12 (24%)

Depressive Score 65.49 3551 -5.223 < 0.001

Symptoms Sub-treshold 42 (84%) 18 (36%) <0.001
Above Treshold 8 (16%) 32 (64%)

Irritability Score 63.50 3750 -4.597 <0.001
Sub-treshold 39 (78%) 23 (46%) 0.001
Above Treshold 11 (22%) 27 (54%)

Agression Score 64.83 36.17 -5.081 <0.001
Sub-treshold 41 (82%) 23 (46%) <0.001
Above Treshold 9 (18%) 27 (54%)

Manic Symptoms Score 57.17 43.83 -2.385 0.017
Sub-treshold 17 (34%) 11 (22%) 0.181
Above Treshold 33 (66%) 39 (78%)

Anxiety Symptoms Score 5949 41.51 -3.125 0.002
Sub-treshold 37 (74%) 26 (52%) 0.023
Above Treshold 13 (26%) 24 (48%)

Psychotic Symptoms Score 52.58 4842 -1.073 0.283
Sub-treshold 10 (20%) 7 (14%) 0424
Above Treshold 40 (80%) 43 (86%)

Repetitive Thoughts/ Behaviors  Score 5791 43.09 —-2.581 0.010
Sub-treshold 30 (60%) 15 (30%) 0.003
Above Treshold 20 (40%) 35 (70%)

Substance Abuse Present 3 (6%) 9 (18%) 0.065
Not present 47 (94%) 41 (82%)

Suicidality Present 5 (10%) 3 (6%) 0.715
Not present 45 (90%) 47 (94%)

@ Chi-Square test, statistically significant values are written in bold
P Mann-Whitney U Testi, statistically significant values are written in bold

most frequent diagnosis was comorbidity of MDD and
GAD (22%). Even though co-occurance of CM and psy-
chiatric disorders indicates a possible relationship, it is
not necessarily causative [42]. Studies looking into this
connection usually emphasize a shared biological mech-
anism between depression/anxiety and migraine, in
which some common neurotransmitters (especially sero-
tonin) operate [43].

Additionally problems caused by headaches which
these patients experience during their daily lives (such as
feelings of loss of control, disturbances in academical
and social functioning) may contribute to the develop-
ment of psychiatric problems. As previously mentioned,
headache symptoms limit and negatively affect daily ac-
tivities of these patients; thus result in psychiatric disor-
ders and decreased quality of life. In the literature, most
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of the studies which used Pediatric Quality of Life Inven-
tory (PedsQL) report that children and adolescents who
are diagnosed with migraine have worse quality of life
compared to healthy controls [44—46]. However, results
of the studies which examined quality of life using
PEDMIDAS are contradicting: There are studies which
states; significant difference between migraine and health
control groups, significant difference only for migraine
patients with comorbid psychiatric disorders and no sig-
nificant difference at all [41, 47]. In our study, we could
not determine any clinical or psychiatric (except for at-
tention problems and somatic symptoms) parameter
which might be related to lower PEDMIDAS scores (Ta-
bles 2 and 5). Several reasons may contribute to the fact
that studies which use PEDMIDAS (like ours) fail to rep-
licate the common findings of the studies which use
PedsQL in adolescents with migraine. It has been previ-
ously defined that understandability and practicality of
PedMIDAS get lower as the age decreases [47]. Further-
more; even though items of of PEDMIDAS have univer-
sal characteristics and it has previously been used in
studies conducted on Turkish patients, there is no reli-
ability and validity study of PEDMIDAS in Turkish lan-
guage [17]. PedMIDAS evaluates loss of functionality in
an objective manner (according to the number of the
days that the patient felt restricted) but overlooks sub-
jective features (like decrease in the motivation/ capacity
and feelings of distress) and this may also contribute to
those contradicting findings [48]. In this respect, it can
be stated that using PedsQL (which is based on more
subjective definitions) instead of PEDMIDAS might be
more suitable for the studies which examine functional-
ity of children and adolescents.

Table 5 Correlations between DSM-5 Level 1 Cross-Cutting
Symptom Measure (CCSM-5) scores and Visual Analogue Scale
(VAS)/ Pediatric Migraine Disability Assessment Scale (PEDMIDAS
) scores

CCSM-5 Symptom Cluster VAS PEDMIDAS

r p? r p?
Somatic Symptoms 0.143 0320 0399  0.004
Sleep Problems 0.102 0482 0026 0.858
Attention Problems 0.388 0.005 0.348 0.013
Depressive Symptoms 0.152 0292 0112 0438
Irritability -0.157 0278 -0.143 0322
Agression 0.016 0911 -0.099 0493
Manic Symptoms -0.017 0904 0.107 0459
Anxiety Symptoms -0081 0575 0018 0.903
Psychotic Symptoms -0.023 0875 0.188 0.191
Repetitive Thoughts/ Behaviors -0.196 0.173 0074 0.609

r Pearson Correlation Coefficient
@ Statistically significant values are written in bold

Page 8 of 11

In their meta-analysis, Balottin et al. (2013) have
found that adolescents with migraine have higher
scores not only in internalizing symptoms (depression
and anxiety) but also in externalizing symptoms and
total problem scores which suggest that externalizing
problems also play critical roles on migraine symptom-
atology [49]. Even though effects of externalizing disor-
ders on migraine are throughly known, definitions on
their relationship are rare [42, 50]. Main externalizing
disorder which is previously linked to migraine is
ADHD [39]. Study of Arruda et al. which is also one of
the few studies on migraine conducted using DSM-5
criteria, showed that prevalence of ADHD among ado-
lescents with CM is relatively higher [51]. This co-
occurrence of ADHD and CM is generally explained
with common physiopathological processes such as dis-
turbances in common dopamine neurotransmitter
pathways, decrease in brain iron levels and sleep prob-
lems [52]. In line with previously mentioned the meta-
analysis of Balottin et al. (2013), we also found that ad-
olescents with CM scored higher on externalizing
symptoms (sleep problems, attention problems, aggres-
sion, irritability and manic symptoms) according to
CCSM-5; but they did differ on thresholds of manic
symptoms and attention problems clusters (Table 4.
Kristjandoéttir reported that children suffering from fre-
quent pains have significantly higher anger levels [53].
In another study which Arruda and colleagues done in
2010; instead of migraine and ADHD comorbidity, they
defined an association between migraine and
hyperactive-impulsive behavior pattern which might
also explain the higher aggression/ irritability scores in
our sample [54]. Furthermore, studies which emphasize
the role of sleep disturbances in the context of
migraine-ADHD co-occurrence are parallel with our
patients’ higher sleep problem scores on CCSM-5 [52].
In our research, adolescents with CM did not differ
from healthy controls in regard of exceeding threshold
for attention problems or not; but rates of individuals
exceeding tresholds for sleep problems, aggression and
irritability were significantly higher in the case group.
Our finding supports the hypothesis which proposes
that association between migraine and ADHD operates
via hyperactive-impulse behavior pattern and sleep dis-
turbances. Additionally; we found positive correlations
between attention problem scores on CCSM-5 and
VAS (r=0.388, p =0.005, Pearson correlation)/ PEDM
IDAS (r=0.348, p=0.013, Pearson correlation) scores
(Table 5). Our findings may indicate a negative effect of
hypersensitized pain axis among individuals with higher
functional loss and headache severity on cognitive func-
tions. In fact, neuropsychological and neuroimaging
studies in this aspect reported that attentional control
effect of visual cortex is altered and orientation
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response towards acoustic stimuli is decreased among
patients with migraine [55].

This study only included adolescents CM patients;
thus it was conducted on a fairly homogenous clinical
headache sample which can be counted as its methodo-
logical strength. Also it is a rather detailed clinical re-
search in which numerous individual and environmental
risk factors and their effects on functionality, headache
severity and psychiatric symptomatology were examined
by both a neurologist and a child and adolescent psych-
iatrist. Furthermore, studies on adolescent migraine pa-
tients which used DSM-5 criteria are limited;
implementation of ICHD-3 beta version and DSM-5 cri-
teria in order to examine the association between CM
and psychopathology in adolescent age group is the
major strength of our research. Despite its important
findings and strenghts, our study also has some limita-
tions. Firstly, we did not examine clinical and environ-
mental risk factors for migraine in control group; so it
was not the main of this study, it could not be deter-
mined if these risk factors really effect pathophysiology
of migraine or not. Secondly, psychiatric screening tool
that we used (CCSM-5) only evaluates the symptoms
during last 2 weeks and instruments which examine psy-
chosymptomatology in a longer time period may better
explain the psychopathological processes underlying
CM. Thirdly, cross-sectional design and relatively small
sample size of our study might make it hard to fully clar-
ify a cause and effect relationship between clinical condi-
tions and generalize its results to a larger population. In
addition we would like to add that, even though our
sample size is sufficient according to the power analysis;
further studies with larger sample sizes are needed in
order to portray a more defined framework about the re-
lationship between CM and psychological well-being.

In conclusion, migraine is a debilitating neurological
condition which disturbs daily activites, quality of life
and psychological well-being of adolescents. In order to
fully understand the mechanisms leading to this rather
enigmatic association between migraine and psychiatric
problems, futher studies with larger sample size and lon-
gitudinal design which use DSM-5 criteria are needed.
We believe that revealing this relationship will enhance
a multidisciplinary treatment approach which will cover
somatic, cognitive and psychiatric aspects of the clinical
complaints in adolescents with CM. Thereby, manage-
ment of these conditions and pain will become easier
and rational medication modalities will have positive ef-
fects on both individual and population-wide economies.
Another point which should be emphasized is the need
of detailed anamnesis for CM patients who were referred
to emergency departments. Acquiring comprehensive
psychological and neurological background of CM pa-
tients in emergency departments will not only guide
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effective treatment modalities; but also prevent negative
radiation exposure and economical effects of unneces-
sary imaging techniques like x-rays or CTs.
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