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Summary

Objectives: The aim of this study is to investigate the correlational processes and possible mediation mechanisms between 
internalizing problems and significant indicators of headache (pain frequency, duration, and intensity) and pain coping strate-
gies among adolescents diagnosed with episodic migraine.
Methods: The study sample included 143 adolescents diagnosed with episodic migraine in compliance with the diagnos-
tic criteria specified in ICHD-3. In collecting data, Sociodemographic Information Form, Headache Questionnaire Form, Pain 
Coping Questionnaire, Children’s Depression Questionnaire, and Screen for Child Anxiety-Related Disorders: Child Form were 
used. Statistical analyses of the study were carried out using the “SPSS for Windows Package Program.”
Results: The findings of the study indicate that adolescents suffer from a higher headache frequency per month in parallel with 
higher levels of depression (r=0.28, p<0.05), total anxiety (r=0.19, p<0.05), panic disorder/somatic symptoms (r=0.22, p<0.05), 
and school avoidance (r=0.21, p<0.05). In addition, the higher the levels of internalizing problems among adolescents are, the 
more common is the use of coping strategies that give rise to feelings of helplessness in the face of pain (r=0.27, p<0.01). On the 
other hand, the study findings concerning mediation mechanisms show that the level of depression is a full mediator in correla-
tions between the levels of panic disorders/somatic symptoms and school avoidance and both monthly headache frequency 
and use of coping strategies that give rise to feelings of helplessness in the face of pain among adolescents.
Conclusion: The results of the study also offer an insight into the age-related phenotypic variation and chronicity of migraine.
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Özet

Amaç: Bu çalışmanın amacı, epizodik migren tanısı olan ergenlerde, içe yönelim sorunları ile baş ağrısıyla ilişkili bazı önemli 
göstergeler (ağrı sıklığı, süresi ve şiddeti) ve ağrıyla başa çıkma stratejileri arasındaki ilişkileri ve bu ilişkilerde olası aracı meka-
nizmaların rolünü incelemektir.
Gereç ve Yöntem: Çalışmaya, ICHD-3 kriterleri göz önünde bulundurularak epizodik migren tanısı olan 143 ergen dahil edildi. 
Veri toplama sürecinde Sosyodemografik Bilgi Formu, Baş Ağrısı Anket Formu, Ağrıyla Başa Çıkma Ölçeği, Çocuklar İçin Dep-
resyon Ölçeği ve Çocuklarda Anksiyete Bozukluklarını Tarama Ölçeği: Çocuk Formu kullanıldı. Çalışmanın istatistiksel analizleri 
ise “SPSS Windows Paket Programı” aracılığıyla yapıldı.
Bulgular: Araştırmanın bulguları epizodik migren tanısı olan ergenlerin, depresyon (r=0,28, p<0,05), toplam anksiyete (r=0,19, 
p<0,05), panik bozukluk/somatik yakınmalar (r=0,22, p<0,05) ve okul fobisi (r=0,21, p<0,05) düzeyleri arttıkça aylık ağrı sıklıkla-
rının da arttığını göstermektedir. Ayrıca ergenlerde içe yönelim sorunları düzeyleri arttıkça, ağrıyla başa çıkmada işlevsel olma-
yan bir strateji olarak kabul edilen ağrı karşısında çaresizlik hissettiren tutumlarla başa çıkma stratejisi kullanımının da anlamlı 
olarak arttığı bulundu (r=0,27, p<0,01). Öte yandan çalışmanın aracılık analizi sonuçlarına göre ergenlerde panik bozukluk/
somatik yakınmalar ve okul fobisi düzeyleri ile hem aylık ağrı sıklığı hem de ağrı karşısında çaresizlik hissettiren tutumlarla başa 
çıkma stratejisi kullanımı arasındaki ilişkilerde depresyon düzeyinin tam aracı rolünün varlığı söz konusudur.
Sonuç: Çalışmadan elde edilen sonuçların migrenin yaşa bağlı fenotipik değişiminin ve kronikleşmesinin anlaşılması açısından 
araştırmacılara ve uygulamacılara ışık tutacak özellikte olduğu düşünülmektedir.

Anahtar sözcükler: Ağrıyla başa çıkma yöntemleri; anksiyete durumları; ergenlik; depresif semptomlar; migren baş ağrısı.
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Introduction

Literature notes that during adolescence, an individu-
al suffering from migraine, at times a stressor by itself, 
may encounter even further difficulties.[1] Migraine 
affects 10% of adolescents, causing these individu-
als significant problems at home, at school, and so-
cially.[2,3] Despite the high prevalence of migraine in 
childhood and adolescence, less is known about the 
biopsychosocial factors associated with migraine for 
this group than for those experienced in adulthood.[4] 
Recently, research has started to investigate pediatric 
migraine in the context of correlation with emotional, 
behavioral, and social variables, and to address vari-
ous psychobiological areas that may impact the occur-
rence of headaches among children and adolescents.
[5–7] On the other hand, in the literature, researchers 
have identified benefits in classifying pediatric and 
adolescent mental health disorders and identified a 
series of behavioral abnormalities as internalizing and 
externalizing problems.[8] This classification makes 
the assessment of internalizing problems easier to 
analyze as these problems are grouped under either 
a single heading or under separate headings due to 
the prevalent concurrence of these problems. It also 
facilitates a more comprehensive examination of cor-
relations between internalizing problems and other 
variables. Internalizing problems include depression, 
anxiety disorders, and medically unexplained somat-
ic symptoms, all of which give rise to a plethora of 
symptoms, in which individuals generally experience 
internally. Externalizing problems include attention 
deficiency hyperactivity disorder (ADHD), conduct 
disorder, and oppositional defiant disorder (ODD), all 
of which cause symptoms that negatively affect oth-
ers rather than the individual themselves.[9]

Epidemiological and clinical studies in the literature 
show that a pediatric sample of individuals diag-
nosed with migraine reported a significantly higher 
incidence of both internalizing and externalizing 
problems in general, but a higher incidence of in-
ternalizing problems in particular and these experi-
ences created a negative impact on their life func-
tionality.[10–13] Relevant studies in a pediatric sample 
indicate the presence of internalizing problems to 
be the cause of increased pain frequency, intensity, 
and duration, all of significance in the evaluation 
of headache characteristics, as well as of pheno-
typic variations attributed to chronic migraine and 

a delayed response to treatment.[14–16] Correlations 
between headache characteristics and internaliz-
ing problems are reported to be more complicated 
among children and adolescents, with headaches 
and internalizing problems affecting each other al-
ternately and coping strategies being associated 
with both phenomena.[17] Moreover, there is an em-
phasis in the literature on the importance of coping 
strategies due to the potential for behavior adopted 
during adolescence to be internalized and become 
permanent behavioral patterns.[18]

The present study focuses on two main aims. The pri-
mary aim of the study is to investigate correlations 
between internalizing problems and significant 
characteristics relating to headache (pain frequency, 
duration, and intensity) among adolescents diag-
nosed with episodic migraine, and their pain coping 
strategies. In the context of the research studies in 
the literature, however, when authors address these 
correlations, it is observed that they tend to over-
look the nuances in primary headache categories 
(e.g., migraine and tension-type headaches) and in-
clined to examine these correlations mostly under 
an umbrella heading (such as “Pediatric individuals 
presenting with headaches or chronic pain”).[14,15,19–

21] Furthermore, authors tend to address pediatric 
groups in a broader age range, that is, in a combined 
group of individuals in childhood and adolescence 
taking into consideration age-related variations that 
can emerge in distinct developmental areas.[22,23] Be-
sides, the episodic or chronic nature of headache 
characteristics among patients may also affect study 
results. Literature indicates that pain characteristics, 
comorbidities with mental disorders, and coping 
strategies will vary in quantity and quality in line with 
the episodic or chronic nature of headache diagno-
sis among adolescents.[24–26] Therefore, a decision 
was taken to limit the sample of this study to a spe-
cific age range and group of diagnoses. In addition, 
the study addresses another focal point concerning 
the presence or absence of other factors that trig-
ger internalizing problems in an effort to scrutinize 
a range of hypotheses and thus to have wider per-
spectives in this field. This course of action aims to 
contribute to shedding light on the correlations be-
tween the emotional aspect of migraine (internaliz-
ing problems) and the phenotypic presentation and 
behavioral aspect of pain (coping strategies) among 
adolescents diagnosed with episodic migraine.
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Material and Methods

Participants
One hundred and eighty-one adolescents in total 
presented at Mersin University Pediatric and Adoles-
cent Headache Polyclinic symptoms of headache in 
the data collection time period for the study. Subse-
quent neurological assessment excluded 38 of these 
from the study due to either ineligibility of headache 
type such as primary and secondary headaches, 
chronic migraine, and tension-type headache) or 
compliance criteria issues. A further eight adoles-
cents were excluded from the dataset due to incom-
plete questionnaires. Ultimately, 143 adolescents 
diagnosed with episodic migraine (with or without 
aura) in line with the ICHD-3 criteria were included in 
the study. The inclusion and exclusion criteria for the 
study sample ensured that the study only included 
adolescents with parental approval for their inclu-
sion in the study; with auditory and visual abilities 
sufficient to complete study forms; with cognitive 
capacities sufficient to conduct the study; whose ad-
ditional mental disorders had been diagnosed in line 
with the DSM-V diagnostic criteria; who had not suf-
fered any major head trauma or any stress disorder 
following a major head trauma or had any hospital 
visit with symptoms associated with any of such oc-
currences in the past 1 month; who did not have any 
other medical condition that might account for the 
headache; who had not abused any headache medi-
cation (painkillers, etc.) or any other substance; and 
who were not pregnant at the time of the study.

Data Collection Tools
Sociodemographic Information Form
Sociodemographic characteristics of adolescents di-
agnosed with episodic migraine were explored us-
ing a form providing information on such variables 
as sex, economic level, family structure, parental 
educational background, and parental togetherness 
or lack thereof.

Headache Questionnaire Form
Information required for the neurological assessment 
of adolescents was collected through a question-
naire prepared by Özge et al.[27] with consideration 
for the ICHD-3 diagnostic criteria. This information 
was reviewed by a headache specialist (AÖ) and cor-
roborated through face-to-face interviews, family in-
terviews, and medical examination.

Pain Coping Questionnaire (PCQ)
A “PCQ” was used to identify the coping strategies used 
by adolescents diagnosed with episodic migraine. The 
scale was developed by Kleinke[28] to establish pain-
specific affective and behavioral patterns, and later 
translated into Turkish by Karaca et al.[29] The PCQ evalu-
ates patterns adopted by patients with a variety of 
symptoms to cope with organic or psychogenic pain. It 
consists of four subscores covering both functional and 
non-functional pain coping strategies. These subscores 
are comprised the self-management, which includes 
items on coping styles such as the tendency of individ-
uals to adopt distracting behaviors to move away from 
negative thoughts, communication skills, relaxation 
training, and the level of individual know-how on pain; 
the conscious coping attempts, which includes factors 
on mental coping process such as diverting attention 
away from pain cognitively, reinterpreting pain, and 
daydreaming; helplessness, which is showing attitudes 
that give rise to feelings of helplessness to cope with 
pain, which is defined as catastrophizing or the feel-
ing of having experienced a catastrophe and inefficacy 
in coping with pain effectively. This subscore involves 
items on cognitive distortions adopted by individuals 
in the context of selective abstraction, overgeneraliza-
tion, and personalization. The fourth subscore is the 
medical remedies that entail items on how individuals 
cope with medical treatment and the use of painkillers 
in pain management. The 29-item scale was based on 
self-reporting and scored on a 4-point Likert scale with 
each item scored between 0 and 3.

Children’s Depression Questionnaire (CDQ)
Two questionnaires were employed to identify the 
levels of depression among the adolescents diag-
nosed with episodic migraine to assess their internal-
izing problems. The first of these questionnaires was 
“CDQ.” This self-assessment questionnaire applicable 
for children in the age range of 6–17 years was de-
veloped by Kovacs.[30] Validity and reliability of the 
questionnaire was undertaken by Öy[31] and found 
the cutoff point for psychopathology as 19. The 27-
item questionnaire includes three options for every 
item and asks the responding child or adolescent to 
choose the sentence that best describes their feelings 
during the past 2 weeks. Each item on the question-
naire is scored with “0, 1, or 2 points” depending on 
the severity of the corresponding symptom. The max-
imum score possible on the questionnaire was 54 and 
the higher the score, the more severe the depression.



JULY 2023122

PAINA RI

Screen for Child Anxiety-related Disorders (SCARED)
Child form: For the purposes of the study, the oth-
er scale employed to identify the levels of anxiety 
among the adolescents diagnosed with episodic 
migraine to assess their internalizing problems was 
the “SCARED.” This was developed by Birmaher et 
al.[32] The screen was investigated by Çakmakçı[33] 
for validity and reliability. There are two forms of 
the screen, namely, one for parents and one for chil-
dren. Specifically, a 41-item form developed for chil-
dren was applied in the study. The screen asks the 
responding child/adolescent to select the item that 
best describes their situation to assess their anxi-
ety. Each item on the screen is scored with “0, 1, or 2 
points.” The evaluation results in a total score with a 
cutoff point at 25 and the scores under five separate 
factors. The five subscores calculated separately on 
the screen have their own cutoff points and cover 
separation anxiety, generalized anxiety, panic disor-
der or somatic symptoms, social anxiety, and school 
avoidance.[32]

Procedure
Approval for the study was obtained from Mersin 
University Social and Human Sciences Ethics Board 
(date of approval: February 04, 2019, protocol code: 
018). The adolescents presenting at Mersin Univer-
sity Faculty of Medicine Pediatric and Adolescent 
Headache Polyclinic during the time period speci-
fied for the study were assessed by Prof. Dr. Aynur 
Özge, a headache specialist. Assessments were 
done against ICHD-3 criteria and the aforemen-
tioned forms were used to identify their headache 
diagnoses, differential headache characteristics, 
and sociodemographic characteristics. The ado-
lescents, who had either presented at the Pediatric 
and Adolescent Headache Polyclinic with symp-
toms of headache directly or been referred here by 
the pediatric psychiatry polyclinic for a neurologi-
cal assessment, also undergone a mental health 
assessment conducted by assistants from the pe-
diatric psychiatry polyclinic with consideration for 
the DSM-V diagnostic criteria. Adolescents found 
eligible for the study in line with the inclusion and 
exclusion criteria and their parents were informed 
about the aims of the study and were asked to read 
and sign the voluntary consent form. All respon-
dents indicated their willingness to take part in the 
study voluntarily. The respondents were provided 

with detailed explanations on completing the 
questionnaires and the purposes of data collec-
tion. They were then asked to complete the CDQ 
and SCARED to identify levels of anxiety, and the 
PCQ for the study to determine strategies to cope 
with headache. Respondents were provided with 
breaks between the questionnaires. The adoles-
cents were given the questionnaires in alternating 
orders to contain the sequence effect during the 
completion of the questionnaires.

Statistical Analysis
For the statistical analysis, the “SPSS for Windows” 
program was used to assess study data, together 
with the descriptive statistical methods. The Pearson 
Correlation Coefficient was used for the correlational 
analysis. Results were assessed in the 95% and 99% 
confidence range, with a significance level of p<0.05 
and p<0.01. The mediation analyses of the study 
were carried out considering the mediation condi-
tions suggested by Baron and Kenny.[34]

Results
Descriptive Findings
A review of the sociodemographic characteristics 
of the study sample indicates their age range as 
12–18 years; average age as 15.36 years; and stan-
dard deviation as 1.91. About 66.4% of the sample 
were female (n=95) and 33.6% male (n=48). When 
asked about their economic level, 25.9% of par-
ents described it as poor (n=37), 58.7% as medium 
(n=84), and 15.4% as good (n=22). A detailed look 
into the information concerning parental educa-
tional background shows that 49% of the mothers 
are elementary school graduates (n=71), 30.8% 
high school graduates (n=44), 14.7% higher edu-
cation graduates (n=21), and 4.9% undergradu-
ates or postgraduates (n=7). For fathers, 50.3% are 
elementary school graduates (n=72), 28% high 
school graduates (n=40), 14% higher education 
graduates (n=20), and 7.7% undergraduates or 
postgraduates (n=11). Parents of 86% of the ado-
lescents are still together (n=123), while 14% of 
the adolescents come from divorced or separated 
families (n=20) (Table 1).

The neurological assessment undertaken for the 
study diagnosed 66.4% of the adolescents with epi-
sodic migraine without aura (n=95) and 33.6% with 
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episodic migraine with aura (n=48). A headache 
questionnaire was employed to question significant 
headache characteristics of adolescents included in 
the study. A review of the number of headache at-
tacks experienced in a month among the adoles-
cents indicates the average as 9.93 (range: 2–15) and 
the standard deviation as 3.85. As for the duration 
of a headache attack from the beginning to the end, 
the average duration is 240.56 min (range: 14–1440 
min) and the standard deviation is 303.35. Finally, 
the average intensity of headaches among the ado-
lescents was found to be 7.69 (range: 4–10) and the 
standard deviation to be 1.28 (Table 1).

The study also examined the concurrence of co-
morbid mental disorders among adolescents di-
agnosed with episodic migraine. Results show that 
26.6% of the adolescents had been diagnosed with 
a mental disorder accompanying migraine (n=38) 
and 25.9% had been diagnosed with at least one 
comorbid mental disorder (n=37), whereas results 
in 47.5% of the adolescents did not show any indi-
cation of mental disorder accompanying migraine 
(n=68). A review of the diagnoses of primary men-
tal disorders accompanying migraine establishes 
that 17.5% of the adolescents suffered from ADHD 
(n=25); 13.3% from generalized anxiety disorder 
(GAD) (n=19); 5.6% from major depressive disor-
der (MDD) (n=8); 4.2% from obsessive compulsive 
disorder and social anxiety disorder (SAD) (n=6); 
1.4% from specific learning disorders (SLD), post-
traumatic stress disorder (PTSD), and panic disorder 
(n=2); and 0.7% from school avoidance, disruptive 
mood dysregulation disorder, tic disorder, and bi-
polar syndrome (n=1). Moreover, a close look at the 
other mental disorders comorbid with more com-
mon diagnoses of primary mental disorders among 
the adolescents shows that in 21.1% of the sample, 
ADHD is accompanied by GAD, separation anxiety 
disorder, ODD, MDD, SLD, panic disorder, school 
avoidance, and PTSD (n=12), related here in the 
order of prevalence. In addition, 8.8% of the ado-
lescents are found to suffer most commonly from 
GAD, followed by panic disorder, along with MDD 
(n=5), whereas in 3.5% of the adolescents, the SAD 
diagnosis is accompanied most commonly by GAD, 
followed by school avoidance (n=2) and the SLD di-
agnosis is accompanied most commonly by ADHD, 
followed by GAD (n=2) (Table 1).

Table 1. Sociodemographic characteristics, headache 
characteristics, and comorbid psychiatric di-
agnoses of adolescents diagnosed with epi-
sodic migraine

  n %

Gender  
 Female 95 66.4
 Male 48 33.6
Socioeconomic level  
 Poor 37 25.9
 Medium 84 58.7
 Good 22 15.4
Maternal educational background  
 Elementary school 71 49.7
 High school 44 30.8
 Higher education 21 14.7
 Undergraduate and higher 7 4.9
Paternal educational background  
 Elementary school 72 50.3
 High school 40 28.0
 Higher education 20 14.0
 Undergraduate and higher 11 7.7
Parental togetherness  
 Together 123 86.0
 Divorced/separated 20 14.0
Neurological diagnosis  
 Episodic migraine with aura 48 33.6
 Episodic migraine without aura 95 66.4
Mental disorder  
 One diagnosis 38 26.6
 Comorbidity 37 25.9
 No diagnosis 68 47.5
Primary mental disorder diagnosis  
 ADHD 25 17.5
 GAD 19 13.3
 MDD 8 5.6
 Other 22 17.3
Comorbidity status  
 ADHD and other 12 21.1
 MDD and other 5 8.8
 SAD and other 2 3.5
 SLD and other 2 3.5
Age (Mean±SD) 15.36 1.91
Pain frequency (per month) (Mean±SD) 9.93 3.85
Pain duration (minutes) (Mean±SD) 240.56 305.35
Pain ıntensity (1–10) (Mean±SD) 7.69 1.28

ADHD: Attention deficiency hyperactivity disorder; GAD: Generalized 
anxiety disorder; MDD: Major depressive disorder; SAD: Social anxiety 
disorder; SLD: Specific learning disorders; SD: standard deviation.
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Findings of Correlations between Internalizing 
Problems and Headache Characteristics among 
Adolescents and Mediators Involved in these 
Correlations
The study examined the correlations between ado-
lescent internalizing problems (total score in CDI; 
total score on SCARED and subscores) and certain 
headache characteristics of significance (pain fre-
quency, duration, and intensity) among the clinical 
characteristics of migraine. According to the results 
of the correlation analysis undertaken, positive and 
significant correlations were identified between pain 
frequency and scores in depression (r=0.28, p<0.05), 
total anxiety (r=0.19, p<0.05), panic disorder/somat-
ic symptoms (r=0.22, p<0.05), and school avoidance 
(r=0.21, p<0.05) among the adolescents (Table 2).

The study examined the presence or absence of any 
mediating mechanism involved in the correlations 
between internalizing problems and headache char-
acteristics among the adolescents. Consideration 
was given to the conditions proposed by Baron and 
Kenny[34] for mediation analysis. This process tested 
out multiple mediation hypotheses and established 
the involvement of two mediational mechanisms.

In the context of the first of these significant me-
diation findings, the analyses in line with the con-

ditions proposed by Baron and Kenny[34] show that 
the scores of adolescents in panic disorder/somatic 
symptoms significantly predict their monthly pain 
frequency (β=0.22, p=0.009) and depression scores 
(β=0.49, p=0.000). On the other hand, depression 
scores of the adolescents significantly predict their 
monthly pain frequency (β=0.28, p=0.001). However, 
the significant correlation observed between panic 
disorder/somatic symptoms and pain frequency 
among the adolescents (β=0.22, p=0.009) disap-
pears and loses its significance following the addi-
tion of depression (β=0.10, p=0.266) to the model 
(Table 3). Accordingly, depression is a full mediator 
in the correlation between the levels of panic disor-
der/somatic symptoms and the monthly frequency 
of pain attacks among adolescents diagnosed with 
episodic migraine (Fig. 1).

Another finding of significant mediation identified 
in the study was again examined with due consid-
eration for the conditions proposed by Baron and 
Kenny[34] for mediational mechanisms. According 
to the results of this examination, school avoidance 
scores were found to offer a significant prediction of 
monthly frequency of pain attacks (β=0.21, p=0.013) 
and depression scores (β=0.35, p=0.000). On the 
other hand, depression scores of the adolescents 
also significantly predict monthly frequency of pain 

Table 2. Inter-variable correlation coefficients (n=143)

 1 2 3 4 5 6 7 8 9 10 11 12 13

1. SM –            
2. Helplessness -0.00 –           
3. CCA 0.79 0.13 –          
4. SMR 0.31 0.52 0.39 –         
5. Depression -0.04 0.27 0.02 0.19 –        
6. Anxiety  0.03 0.21 0.05 0.13 0.55 –       
7. PD/SS 0.17 0.20 0.18 0.17 0.49 0.87 –      
8. GAD -0.06 0.24 -0.06 0.15 0.55 0.82 0.63 –     
9. SeAD -0.07 0.01 -0.07 -0.05 0.26 0.74 0.55 0.46 –    
10. SAD -0.05 0.09 0.01 0.02 0.31 0.73 0.43 0.47 0.54 –   
11. SA 0.10 0.18 0.12 0.13 0.35 0.40 0.32 0.24 0.16 0.23 –  
12. PF 0.29 0.15 0.28 0.26 0.28 0.19 0.22 0.15 -0.02 0.16 0.21 – 
13. PD -0.15 0.15 -0.11 0.15 0.01 -0.05 -0.05 0.09 -0.09 -0.15 0.03 -0.11 –
14. PI -0.03 0.26 0.05 0.18 -0.07 0.01 0.04 0.05 -0.04 -0.06 0.01 -0.15 0.26

SM: Self-management; CCA: Conscious cognitive attempts; SMR: Seeking medical remedies; PD/SS: Panic disorder/somatic symptoms; GAD: General-
ized anxiety disorder; SeAD: Separation anxiety disorder; SAD: Social anxiety disorder; SA: School avoidance; PF: Pain frequency; PD: Pain duration; PI: 
Pain intensity. Table values are spearman’s rho correlation coefficients. Bold indicates p<0.05 and italic bold indicates p<0.01.
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attacks (β=0.28, p=0.001). However, the significant 
correlation observed between school avoidance and 
the frequency of pain attacks among the adolescents 
(β=0.21, p=0.013) disappears and loses its signifi-
cance following the addition of depression (β=0.12, 
p=0.156) to the model (Table 3). Accordingly, de-
pression is a full mediator in the correlation between 

school avoidance and the monthly frequency of pain 
attacks among adolescents diagnosed with episod-
ic migraine (Fig. 2). In a manner similar to the first 
finding, this result indicates that the level of school 
avoidance affects the monthly frequency of pain at-
tacks through depression as the mediator among 
adolescents diagnosed with episodic migraine.

Findings of Correlations between Internalizing 
Problems and Pain Coping Strategies among 
Adolescents and Mediators Involved in these 
Correlations
The study examined the correlations between ado-
lescent internalizing problems (total score in CDI; 
total score on SCARED and subscores) and pain cop-
ing strategies (PCQ subscores) and according to the 
results of the correlation analysis undertaken for this 
purpose, a positive and significant correlation was 
identified between the scores in self-management 
and panic disorder/somatic symptoms among ado-
lescents (r=0.17, p<0.05). Positive and significant 
correlations are also observed between the scores 
in the use of coping attitudes giving rise to feelings 
of helplessness against pain and those in depres-
sion (r=0.27, p<0.01), anxiety (total) (r=0.21, p<0.05), 
panic disorder/somatic symptoms (r=0.20, p<0.05), 
GAD (r=0.25, p<0.01), and school avoidance (r=0.18, 
p<0.05) among adolescents. In addition, positive and 
significant correlations were also found between the 

Table 3. The mediating role of depression in the association of panic disorder/somatic symptoms and school avoid-
ance with pain frequency among adolescents

  B SE Beta T p

Model 1
 Constant 8.58 0.60  14.29 0.000
 PD and SS 0.16 0.06 0.22 2.65 0.009
Model 2
 Constant 7.55 0.72  10.50 0.000
 PD and SS 0.78 0.07 0.10 1.12 0.266
 Depression 0.11 0.04 0.23 2.48 0.014
Model 1
 Constant 8.37 0.70  11.97 0.000
 School avoidance 0.54 0.22 0.21 2.50 0.013
Model 2
 Constant 7.21 0.80  9.01 0.000
 School avoidance 0.32 0.23 0.12 1.42 0.156
 Depression 0.11 0.04 0.24 2.77 0.006

PD: Pain duration; SS: Somatic symptoms.

Figure 1. The mediating role of depression in the correlation 
between panic disorder/somatic symptoms and pain frequency 
among adolescents.
**: P<0.01.

Figure 2. The mediating role of depression in the correlation 
between school avoidance and pain frequency among adoles-
cents.
*: P<0.05; **: P<0.01.
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scores in conscious cognitive attempts and those in 
panic disorder/somatic symptoms (r=0.18, p<0.05) 
among adolescents. Finally, the correlations be-
tween the scores in seeking medical remedy and 
those in depression (r=0.18, p<0.05) and panic disor-
der/somatic symptoms (r=0.18, p<0.05) among ado-
lescents are positive and significant (Table 2).

The study also examined the presence or absence of 
any mediating role of other internalizing problems in 
the correlations between internalizing problems and 
in the use of coping attitudes giving rise to feelings 
of helplessness against pain among adolescents. To 
this end, this process tested out multiple mediation 
hypotheses and established the involvement of two 
mediational mechanisms.

In the context of the first of these significant medi-
ation findings, the analyses undertaken in line with 
the conditions proposed by Baron and Kenny[34] for 
mediational mechanisms show that scores of ado-
lescents with panic disorder/somatic symptoms 
significantly predict their scores in the use of cop-
ing attitudes giving rise to feelings of helplessness 
against pain (β=0.20, p=0.019) and in depression 
(β=0.49, p=0.000). Depression scores of the adoles-
cents also significantly predict their scores in the 
use of coping attitudes giving rise to feelings of 
helplessness against pain (β=0.27, p=0.001). How-
ever, the significant correlation observed between 
panic disorder/somatic symptoms and the use of 
coping attitudes giving rise to feelings of helpless-
ness against pain among the adolescents (β=0.20, 

Table 4. The mediating role of depression in the correlation between panic disorder/somatic symptoms and school 
avoidance and the use of coping strategies based on attitudes giving rise to feelings of helplessness against 
pain among adolescents

  B SE Beta T p

Model 1
 Constant 19.12 0.73  26.34 0.000
 PD and SS 0.18 0.07 0.20 2.38 0.019
Model 2
 Constant 17.87 0.87  20.54 0.000
 PD and SS 0.07 0.08 0.08 0.86 0.390
 Depression 0.14 0.05 0.23 2.51 0.013
Model 1     
 Constant 18.98 0.85  22.42 0.000
 School avoidance 0.56 0.26 0.18 2.13 0.035
Model 2     
 Constant 17.57 0.97  18.13 0.000
 School avoidance 0.29 0.27 0.09 1.06 0.293
 Depression 0.14 0.05 0.24 2.80 0.006

PD: Pain duration; SS: Somatic symptoms.

Figure 3. The mediating role of depression in the correlation 
between panic disorder/somatic symptoms and the use of cop-
ing attitudes giving rise to feelings of helplessness against pain 
among adolescents.
*: P<0.05; **: P<0.01.

Figure 4. The mediating role of depression in the correlation 
between school phobia and the use of coping strategies based 
on attitudes giving rise to feelings of helplessness against pain 
among adolescents.
*: P<0.05; **: P<0.01.
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p=0.019) disappears and loses its significance 
following the addition of depression (β=0.08, 
p=0.390) to the model (Table 4). Accordingly, de-
pression is a full mediator in the correlation be-
tween panic disorder/somatic symptoms and the 
use of coping attitudes giving rise to feelings of 
helplessness against pain among adolescents di-
agnosed with episodic migraine (Fig. 3).

Another finding of significant mediation identified 
in the study was again examined with due consid-
eration for the conditions proposed by Baron and 
Kenny.[34] This examination found that scores of the 
adolescents in school avoidance significantly pre-
dicted their scores in the use of coping attitudes 
giving rise to feelings of helplessness against 
pain (β=0.18, p=0.035) and depression (β=0.35, 
p=0.000). On the other hand, the scores of the ado-
lescents in depression significantly predict their 
scores in the use of coping attitudes giving rise 
to feelings of helplessness against pain (β=0.27, 
p=0.001). However, the significant correlation ob-
served between school avoidance and the use of 
coping attitudes giving rise to feelings of helpless-
ness against pain among the adolescents (β=0.18, 
p=0.035) disappears and loses its significance 
following the addition of depression (β=0.09, 
p=0.293) to the model (Table 4). Therefore, depres-
sion is observed yet again to act as a full mediator 
in the correlation between school avoidance and 
the use of coping attitudes giving rise to feelings 
of helplessness against pain among the adoles-
cents diagnosed with episodic migraine (Fig. 4). In 
other words, the level of school avoidance appears 
to have an impact on the use of coping strategies 
based on attitudes giving rise to feelings of help-
lessness against pain through the mediating role 
of depression in a manner similar to the other me-
diation findings of the present study.

Discussion
Discussion of Correlations among Internalizing 
Problems, Headache Characteristics, and Pain 
Coping Strategies
The findings acquired through the present study 
with respect to the correlations between internal-
izing problems and headache characteristics (pain 
frequency, duration, and intensity) indicate that 
monthly pain frequency increases in direct pro-

portion with the levels of depression, total anxi-
ety, panic disorder/somatic symptoms, and school 
avoidance among adolescents diagnosed with 
episodic migraine. No significant correlation was 
found between internalizing problems and other 
headache characteristics in the present study. A 
review of the literature did not identify any study 
that focused directly on adolescent migraine ex-
amining correlations between internalizing prob-
lems and the above headache characteristics in-
cluding pain frequency, duration, and intensity or 
examining relations between episodic and chronic 
migraine diagnoses. Nevertheless, research stud-
ies conducted with adolescents carrying headache 
symptoms offering results similar to the aforemen-
tioned finding are noted to have identified more 
consistent, positive, and significant correlations 
between internalizing problems and headache fre-
quency, in particular among adolescents. The find-
ing of the present study is similar to those in the 
existing literature.[24,35–37] This finding suggests that 
adolescents diagnosed with episodic migraine and 
suffering from frequent headache attacks should 
be monitored closely during their clinical assess-
ment and treatment for any indication of internal-
izing problems such as depression, anxiety, and 
adolescent episodic migraine may be accompa-
nied by these two internalizing problems. Some 
authors have highlighted common genetic and 
environmental factors in connection with the no-
tion of comorbidity.[38,39]

In line with the other main aim addressed by the 
study, an examination was directed also to the cor-
relations between internalizing problems and pain 
coping strategies (PCQ subscores) among adoles-
cents diagnosed with episodic migraine. The first 
finding of this examination found a positive corre-
lation between the subscore in the use of coping 
strategies based on attitudes giving rise to feelings 
of helplessness against pain and the total scores in 
depression and anxiety among adolescents, as well 
as a number of subscores in SCARED (panic disor-
der/somatic symptoms, GAD, and school avoid-
ance). This finding may indicate that the higher 
the levels of internalizing problems among adoles-
cents diagnosed with episodic migraine, the more 
common the use of coping strategies based on atti-
tudes giving rise to feelings of helplessness against 
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pain, which is considered to be a non-functional 
coping strategy against pain. The general impres-
sion arising from the current results highlights the 
role of non-functional pain coping strategies em-
ployed by adolescents diagnosed with episodic 
migraine as an important component of their in-
ternalizing problems. A review of the relevant lit-
erature indicates that similar research studies, in 
terms of research question and sample, identified 
positive correlations between internalizing prob-
lems and the use of non-functional pain coping 
strategies among adolescents presenting with a 
variety of pain symptoms. These results are consis-
tent with the finding of the present study.[20,21,23]

A further finding of the study shows that the 
higher the levels of depression among adoles-
cents, the more common the use of the strategy 
of seeking medical remedies including painkill-
ers to cope with pain as indicated by the relevant 
questionnaire item. This finding suggests that an 
increase in the use of painkillers among adoles-
cents diagnosed with episodic migraine might be 
associated with the comorbidity of depression. A 
literature review of similar research studies reports 
a higher probability of increased pain symptoms 
among adolescents showing depressive symp-
toms[40,41] and these adolescents tend to use pain-
killers more frequently.[42,43] It is worth noting that 
authors in the literature emphasize that both the 
common concurrence of depression with head-
aches and the widespread use or abuse of painkill-
ers in coping with depression among adolescents 
diagnosed with migraine may create particular 
risks for these individuals in the future and this 
combined condition should be taken seriously.
[16,42,44] The continued use or abuse of painkillers 
by adolescents is argued to have the potential to 
prevent these individuals from learning healthier 
strategies to cope with pain-induced symptoms of 
stress and depression in adulthood.[45]

Another striking finding of the study relates to 
the correlation found between an increase in the 
scores of adolescents in panic disorder/somatic 
symptoms and all subscores of the PCQ. An evalu-
ation of these findings, the common use of mul-
tiple pain coping strategies, functional and non-
functional among adolescents diagnosed with 

episodic migraine in the presence of panic disor-
der/somatic symptoms, suggests that adolescents 
are yet to decide on the most functional pain cop-
ing strategy for themselves. It is reported that pain 
coping strategies are more likely to become per-
manent patterns toward the end of adolescence[18] 
and adolescents diagnosed with headache dis-
orders during this process are in a trial-and-error 
phase to discover, in which pain coping strategies 
are more functional for themselves and continue 
to use a combination of active and passive strate-
gies in the meantime.[46] Such rise in variability or 
diversity in pain coping strategies at times of in-
creased panic disorder/somatic symptoms among 
adolescents may be argued to be affected by mul-
tiple individual or situational factors. It should also 
be noted here that a direct interpretation of the 
results may be misleading as these factors may 
also serve as mediating variables in explaining 
these unexpected positive correlations and the 
variability in pain coping strategies among ado-
lescents.[17] Authors commonly underline how sev-
eral factors may assume considerably significant 
roles in the use of specific pain coping strategies 
among adolescents suffering from distinct head-
ache disorders, and these factors include pain in-
tensity, frequency or duration,[22,47] the presence 
and severity of other accompanying psychologi-
cal problems (persistent anxiety and depression 
in particular),[20–23] age and cognitive development 
level,[48] perceptual processes concerning the con-
trollability of pain,[49] and self-assessment of pain 
and past coping experiences.[46,50] Consequently, 
further contributions to a better interpretation 
of this result of the study are considered possible 
through an increased number of studies examin-
ing the mediating roles of the said factors.

A Discussion of the Mediation Findings
The complex processes involved in the common 
concurrence of internalizing problems such as 
anxiety disorders and depression in adolescents 
diagnosed with migraine[19,35,38] may complicate 
the understanding of the correlations between in-
ternalizing problems and headache characteristics 
specifically, the use of non-functional pain coping 
strategies that commonly accompany such prob-
lems. Moreover, the authors in the literature appear 
not to have reached a consensus on the causality 
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of these correlations or the possible mechanisms 
of action of internalizing problems in these cor-
relations. For example, some research studies em-
phasize that anxiety-related problems experienced 
by adolescents affect the prognosis negatively by 
leading both to depression and persistence in mi-
graine. There is a stronger correlation between 
pain frequency in particular and non-functional 
pain coping strategies when compared to depres-
sion.[11,17,51] Based on the syndromic correlations 
put forward by these research studies, it is pos-
sible to suggest that anxiety-related problems are 
a more important determinant than depression in 
predicting the long-term persistence of migraine 
and headache-related disability. However, a recent 
multivariate analysis of 3968 patients provided 
a comprehensive review of 23 studies and evalu-
ated the risk factors in pediatric and adolescent 
episodic headaches. This analysis found no corre-
lation between negative emotional states such as 
anxiety and depression and the onset of episodic 
headaches.[52] Some authors reported that depres-
sion increased the risk of anxiety disorders among 
children with migraine, exhibiting a higher comor-
bidity for depression compared to healthy controls.
[53] Considering the variability of diagnostic stabil-
ity in pediatric and adolescent mental disorders[54] 
in addition to these contradictory results observed 
in the literature, it may be meaningful to conduct 
further analyses to shed light on the complex cor-
relations among the said variables. Accordingly, 
this study focuses on the possible predictor effects 
of varying levels of internalizing problems such as 
depression or anxiety on important headache char-
acteristics (pain frequency, duration, and intensity) 
and the use of non-functional pain coping strate-
gies among adolescents diagnosed with episodic 
migraine and aims to offer an understanding as to 
whether or not any other internalizing problem 
might act as a mediator/triggering factor. For this 
purpose, multiple mediation hypotheses were also 
tested out in the context of the study. A literature 
review indicates that no previous study has exam-
ined whether any other internalizing problems act 
as a mediator in the correlations between the rel-
evant variables or done so in the sample addressed 
in the present study. On the other hand, the media-
tion findings of the study show that, among adoles-
cents diagnosed with episodic migraine, the levels 

of panic disorder/somatic symptoms and school 
avoidance, as subscores in SCARED, affect both 
their monthly frequency of headache attacks and 
their use of coping strategies based on attitudes 
giving rise to feelings of helplessness against pain 
through their levels of depression. Since the vari-
able of the levels of depression among adolescents 
acts as a full mediator in all correlations tested out 
and found significant for mediation in the study 
and this observation is considered to represent a 
striking finding, it appears more appropriate to in-
terpret the available results in tandem.

Before moving on to a discussion of the mediation 
findings, it is worth emphasizing that the variables 
included in the mediation analyses of the study are 
commonly observed in combination, and some 
symptoms are shared among these variables. For 
example, authors report the common concurrence 
of internalizing problems such as anxiety disorders 
and depression among adolescents diagnosed 
with migraine as stated before.[10,11,13,36] Moreover, it 
is also expressed that patients may become anxious 
or depressed in time due to their experience of fre-
quent headaches, but this experience may cause 
headaches within the psychosomatic integrity of a 
patient in the presence of anxiety and depression.
[55] Moreover, the research studies in the literature 
report that since somatic symptoms frequently ob-
served in adolescent panic disorder overlap with 
specific clinical characteristics of migraine (such 
as frequent, intense, and long-lasting headaches, 
vomiting, and nausea), other symptoms associ-
ated with internalizing problems are observed 
more frequently and commonly in tandem among 
these individuals than healthy controls.[14,56] In ad-
dition, school avoidance is yet another internaliz-
ing problem associated with anxiety that is mostly 
observed concurrently with other internalizing 
problems such as other anxiety disorders and de-
pression among adolescents.[57] Adolescents diag-
nosed with migraine and suffering from intense 
headache attacks may face certain situations that 
lead to anxiety and potentially motivate individu-
als to avoid academic activities such as the school 
starting, the pressure of passing upcoming exami-
nations, or a record of poor academic performance.
[23,58,59] Even though the internalizing problems ad-
dressed through mediation analyses in the study 
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in the context of comorbidities and symptoms are 
commonly observed in tandem and the literature 
offers only a limited number of studies that ad-
dress the correlations between distinct categories 
of anxiety disorders and other variables separately 
like our present study, specific possible causes may 
be suggested for the current findings. For instance, 
depression is reported to accompany migraines 
more commonly than panic disorder and school 
avoidance among adolescents.[10,51,54,58] In addition, 
the present study shows the diagnoses of mental 
disorders among adolescents that the incidence 
of depression accompanying episodic migraine is 
higher than that of panic disorder and school avoid-
ance. The research studies in the relevant literature 
are observed to report depression to have a pre-
dictor effect on both pain frequency and the use 
of non-functional coping strategies against pain 
among adolescents diagnosed with varying types 
of headaches;[16,44,60] however, no study finding has 
been identified to offer an idea as to the presence 
or absence of similar observations concerning 
panic disorder and school avoidance. Therefore, 
based on a combined assessment of these results, 
it is possible to state that it is more reasonable to 
expect a more substantial predictor effect from de-
pression on pain frequency and the use of coping 
strategies based on attitudes giving rise to feelings 
of helplessness against pain among adolescents 
when compared to that of either subscore of anxi-
ety disorders and these mediational mechanisms 
identified through the study represent a primary 
finding. This result suggests that efforts to alleviate 
the risk of depression or to treat depression may 
be a priority and an important step in eliminating 
the effect of the levels of panic disorder/somatic 
complaints and school avoidance on monthly pain 
frequency and the use of non-functional pain cop-
ing strategies among adolescents diagnosed with 
episodic migraine.

Limitations
There are certain limitations concerning the as-
sessment and evaluation process and the meth-
odology of the present study. The study’s research 
methodology was planned in a cross-sectional 
order, which does not allow the elimination of 
team-patient compatibility and possible subjec-
tive variables associated with this phenomenon. 

Moreover, it is not possible to reach any conclu-
sion on causality or the direction of the correla-
tions between variables merely based on the cor-
relational findings obtained through the study. 
Conducting longitudinal studies with different 
samples and in a manner as to cover different de-
velopmental periods will contribute to a better 
understanding of this topic.

The present study assessed internalizing problems 
among adolescents not in the context of psychiat-
ric diagnoses, but through questionnaire scores, 
that is, on a symptomatic level, to provide for an 
examination of the correlations between variables. 
Even though mental assessments were carried out 
for the adolescents at a pediatric psychiatry clinic 
for the study, the levels of consistency between 
psychiatric diagnoses and questionnaire scores 
were not assessed due to the abnormal distribution 
arising from the limited nature of the sample. The 
number of adolescents diagnosed with depression 
is higher than those diagnosed with panic disorder 
and school avoidance in the study sample. Another 
point of significance relates to the fact that consid-
erably high levels of comorbidity were identified be-
tween adolescent episodic migraine and panic dis-
order and school avoidance diagnoses. In contrast, 
the SCARED subscores associated with migraine-
related variables such as pain frequency and the use 
of strategies based on attitudes giving rise to feel-
ings of helplessness to cope with pain were panic 
disorder/somatic symptoms and school avoidance. 
This observation may suggest that using question-
naire scores as the primary basis, as has been done 
in the present study, is not sufficient for an exami-
nation of variables and directions of action and suf-
ficient consistency may not be achieved between 
dimensional and categorical assessments, which, 
when combined, may affect the generalizability of 
results. Consequently, further contributions to a 
better understanding of which mental disorder may 
be responsible for a primary effect or a mediating 
role for the correlations addressed in the present 
study are considered possible through future stud-
ies taking into consideration such important factors 
as the normal distribution of adolescent diagnoses 
of mental disorders and the consistency between 
diagnoses of mental disorders and relevant ques-
tionnaire scores.
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Conclusion

The considerably high incidence of mental dis-
orders accompanying adolescent episodic mi-
graine, as observed in the present study, may 
confirm the importance of clinicians in such fields 
as pediatric neurology, pediatric psychiatry, and 
family medicine taking into consideration comor-
bidities with mental disorders and adopting mul-
tidisciplinary principles in the clinical evaluation 
and treatment of these individuals. The focus on 
the use of pharmacological and medical modali-
ties in the treatment of adolescent migraine usu-
ally leads to the psychological and social condi-
tion of individual patients being overlooked. A 
primary care physician in family medicine could 
adopt a holistic approach during patient evalua-
tion, rather than focusing only on the presenting 
symptoms. While examining the etiology of an ad-
olescent case with headache-related complaints, 
a more holistic approach could be instrumental in 
avoiding excessive examinations and in reducing 
the number of unnecessary referrals to secondary 
and tertiary care. More meaningful contributions 
could thus be achieved toward improving quality 
of life and responses to treatment for individuals 
living with headaches securing early diagnosis 
and treatment for patients, thereby reducing the 
possibility of persistent headaches advancing to 
the chronic stage.

The psychological treatment of migraine repre-
sents an essential component of the biopsychoso-
cial approach particularly for adolescents restrict-
ed in life by frequent intense headaches and those 
exhibiting symptoms of mental disorders and ex-
cessive use of medication. The cognitive-behav-
ioral therapy approach, in particular, is employed 
by psychotherapists working in multidisciplinary 
collaboration with neurology specialists. The vari-
ables addressed in this study, such as pain coping 
strategies and internalizing problems, overlap with 
variables associated with cognitive, emotional, and 
behavioral mechanisms accompanying migraine. 
These represent the main focus for adaptations of 
cognitive-behavioral therapy for children and ado-
lescents diagnosed with migraine. Accordingly, 
this study offers an additional potential contribu-
tion to the theoretical basis and practical aspects 
of this approach.
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