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Abstract: 
Background:Migraine is a common neurological disorder in pediatric consultations. It is often disabling and influencing negatively 
the quality of life of pediatric migraine patients (PMPs).
Aim: This study aimed to characterize the demographic profile of 98 PMPs from outpatient and private clinics in Al-Diwaniyah 
City, Iraq. This study describes demographic distribution, migraine characteristics, associated symptoms, familial history, trigger 
factors, and treatment outcomes of PMPs.
Patients and Methods: The dataset had the following variables: age, sex, duration and severity of the migraines, frequency of 
attacks, associated symptoms, family history, trigger factor, types of treatments, and follow-up duration. Descriptive statistics 
were calculated, and distributions of the categories were analyzed. Visualization has been created to reveal the visualization-
created outputs of key findings. Also, statistical approaches for analyzing correlations and treatment outcomes were carried out.
Results: The study had a total of 98 PMPs. The ratio of male and female patients was 53.1% and 46.9%, respectively. The mean 
age of patients was 10.5 years. The mean duration of migraine was 25.3 months, the mean frequency was 7.2 attacks per 
month, and the mean severity score was 5.7 out of 10. Besides headache, the commonly associated symptoms of migraine were 
nausea (45%), photophobia (38%), and phonophobia (33%). A family history of migraine was seen in 60% of patients. The most 
reported trigger factors were stress (50%), lack of sleep (35%), and certain food (25%). Mainly, the treatment modality used 
was medication with lifestyle changes (70%) and only lifestyle changes (30%). The mean duration of follow-up was 11.5 months. 
Overall, 78.5% of children responded positively to the treatment.
Conclusion: This elaborate analysis elucidates the burden of migraines in children in terms of the prevalence, recurrence, family 
history, associated trigger factors, and varied symptoms, and this needs special management as kids and adolescents differ from 
adults and require a tailored management approach. It also highlights the role of family history, trigger factors, and associated 
symptoms in managing pediatric migraines. The study holds value in guiding the clinical practices of doctors to optimize the 
clinical outcome in pediatric migraine patients.
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Introduction

Headache is a common problem among children and 
adolescents. After all, most adults with migraine find 
that their first attacks started before age 18 or 20. The 

term “migraine” is used to describe a common type of recur-
ring headache. These headaches usually last between 4 and 72 
hours. These headaches are often severe and are frequently 
described as beating, pulsing, or throbbing. Migraine is more 
than halfway up the list of disability-causing illnesses suffered 
worldwide, which include things like heart disease, alcohol de-
pendence, schizophrenia, and major depression (1).
Migraine is probably heritable. So, if a parent has migraines, 

their child is more likely to have them as well. However, the 
study of this problem is difficult because of differences in the 
definition of migraine and what questions are asked to help es-
tablish the diagnosis. The difficulty of the diagnosis of migraine 
in children is also important. Some kids who get severe head 
pain more often have tension-type headaches, rather than mi-
graines. However, the number of children who have migraines 
is large, and they are often very ill. This is obvious if how often 
the same big headache is aggravated by light, sound, or smell 
and is the same as the one their parent or sibling is having. Chil-
dren can also experience all the other symptoms of migraine 
that can occur in older individuals (2).
As defined by the International Headache Society, migraine 
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without aura in children consists of recurrent attacks of mod-
erate-to-severe headache occurring between one and 72 times 
per year with a duration of between one and seventy-two hours. 
Each headache attack lasts between two to twenty-four hours, 
and this is often coupled with anorexia, nausea, vomiting, and/
or photophobia or phonophobia (3). Premonitory signs in the 
time before the onset of pain are not unusual. International ad-
ditional features include pulsatile or throbbing pain, higher in-
tensity during physical activity, aggravation by routine physical 
activity and avoidance of such activity, exacerbation by some 
headache-associated factors, and alleviation by sleep. An at-
tack of pediatric migraine is differentiated from a tension-type 
headache if there is aggravation by routine physical activity and 
either nausea or vomiting in the patient who can and will de-
scribe their symptoms (4, 5).
Migraine is the most common disorder of recurrent and dis-
tinct headaches, affecting between 0.9 and 11.5% of children 
and 13% of adolescents. It is the third most common cause of 
disability in children between five and fifteen years old. After 
puberty, the prevalence of migraine increases more in girls than 
boys, with an intergender ratio of approximately 1:5 before pu-
berty, varying during and after puberty (6). Migraine peaks in 
children between 3 months and 2.5 years of age, followed by 
a temporary remission of approximately seven years in most 
cases. Migraine incidence reaches a peak in male children at 15 
years and female adolescents at 14 years old, with a decrease 
in incidence after fifteen years, then plummets after fifty-five 
years. However, the reported incidence is increasing for males 
after five years and for females after eleven years, which is 
possibly due to better diagnosis and reporting. Hormonal vari-
ations and stress are the most common migraine-precipitating 
factors during and after puberty. After fifty-five years, the num-
ber of male and female patients is similar (7 and 8).
Migraine in children causes significant changes in the affected 
children, typically lasting hours and sometimes days. Migraine 
usually presents as a headache, with other symptoms frequent-
ly accompanying the headache (9). The headache pain is nearly 
always moderate or severe in intensity and is typically located 
on one or both sides of the head. There is the potential for the 
headache to be in a different location as well (10). There is of-
ten a pulsating or throbbing quality to the headache. Physical 
activity can lead to increasing pain, and children usually avoid 
physical activity. This will include avoidance of running during 
recess or gym class. There are a variety of other symptoms as-
sociated with headache pain that can help define the headache 
as a migraine (11).
The diagnosis of pediatric migraine requires a patient with ei-
ther episodic headaches or chronic daily headaches, plus the 
presence of the following symptoms: Location of the headache, 
quality of the headache, the relationship of physical activity 
to the headache, and an abnormal neurological examination 
during the headache. When the headache duration lasts be-
tween 1 hour and more than 3 days and an organic cause is 
not found, the headaches are called probable migraines (11). 
Some warning signs may point to an alternate diagnosis, and 
the physician’s role is to classify the headaches into the broad 
categories of primary or secondary and then further classify 
the headaches into the narrower and age-relevant category of 
headache. It is helpful to start by taking a comprehensive head-
ache history from both the child and the parents (1, 9, 12).

Migraine is increasingly diagnosed in the pediatric age group. 
Unlike adult migraine, many headache complaints in children 
do not fulfill the characteristics of migraine, and only a minori-
ty of these children show a clear demarcation between their 
headache attacks. The differential diagnosis list must be long 
due to the nature of headache complaints in the pediatric age 
group. Cardiac etiology may present a wide variety of clinical 
features (1). Vasovagal syncope is frequently regarded as a car-
diac event, although it is due to an altered balance within the 
autonomic nervous system. Endocrine causes of headaches 
are usually related to paroxysmal hypoglycemia. Infections are 
responsible for several symptoms in the pediatric age. Many 
of these agents are responsible for the development of acute 
headaches. The use of the term “neuralgia” in childhood has 
been in decline since the landmark study of Jones. Migraine in 
children is different and consequently can be more challenging 
to diagnose. The headache pattern of the child with migraine 
attacks is less consistent, and the features of the attack are less 
well-defined. Despite their less dramatic features, these head-
aches may still lead to significant disability (12).
Factors that influence the diagnosis and management of pedi-
atric migraine are different from those seen in adults. Pattern 
guide-setting criteria too frequently lead children with migraine 
to be underdiagnosed, while overdiagnosis is rather infrequent 
(13). The school performance of children is significantly lower 
with migraines. Personality changes are common before the 
migraine attacks start. In the headache-free periods, children 
do not usually have their competence and night’s rest undis-
turbed. To understand the true behavior of children and to 
coach their family in the correct management, it is necessary 
to take a complex approach aiming to consider the multiple life 
aspects impacted by the disease (14).
This study aimed to characterize the demographic profile of 98 
PMPs from both outpatient and private clinics. This study de-
scribes demographic distribution, migraine characteristics, as-
sociated symptoms, familial history, trigger factors, and treat-
ment outcomes of PMPs.
Patients and methods
This study aimed to characterize the demographic profile of 
98 PMPs from both outpatient and private clinics in Al-Diwan-
iyah City, Iraq. This study describes demographic distribution, 
migraine characteristics, associated symptoms, familial history, 
trigger factors, and treatment outcomes of PMPs.
The dataset had the following variables: age, sex, duration and 
severity of the migraines, frequency of attacks, associated 
symptoms, family history, trigger factor, types of treatments, 
and follow-up duration. Descriptive statistics were calculated, 
and distributions of the categories were analyzed. Visualization 
has been created to reveal the visualization-created outputs of 
key findings. Also, statistical approaches for analyzing correla-
tions and treatment outcomes were carried out.
Inclusion criteria
The common inclusion criteria, or factors that were taken into 
consideration according to existing guidelines to include a pa-
tient in a pediatric migraine study, were age (as per the advent 
and evolution of the International Classification of Headache 
Disorders (ICHD)), diagnosis by a pediatrician or a pediatric 
neurologist with a certain minimum experience, disease se-
verity (typically defined as the frequency of headache days or 
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migraine days or hours), disability linked to the disease (such 
as absenteeism, presenteeism, or limitation on quality of life), 
presence of aura, or each specific aura. The different candidacy 
criteria were not matched by equal ‘degenerative’ chances be-
tween included and excluded patients.
Given the different treatments, additional time, and the num-
ber of doctors and centers required, the disease duration of at 
least 6 months ensures observers that, in patients, it was not 
resolved independently. Including/excluding based on the pres-
ence/absence of aura (i.e., neurological symptoms) and includ-
ing “better” or older patients with longer disease duration de-
creases the percentage of patients who would otherwise meet 
the inclusion criteria. A minimum disease duration ensures 
time to watch for possible clinical variations.
Statistical approaches
The current research used 98 PMP data to perform a complete 
statistical analysis. This study evaluated all the information with 
numerical and categorical data. For numerical data, various 
measurements have been calculated, such as mean, standard 
deviation, minimum, 25th percentile, median, 75th percen-
tile, and maximum values. The distribution of these numerical 
measurement variables is closely examined, such as age, dura-
tion of migraine (months), frequency of attacks with a month 
count, migraine severity from 1 to 10, and duration of follow 
(months). For the categorical data, the study considered gen-
der, family history of migraine, the trigger factors, correlated 
symptoms, treatment modalities, and response to treatment 
and evaluated the measurement of frequency and percentage 
distribution. The analyses contained various diagrams for pre-
sentation through pie charts with gender distribution; similarly, 
bar charts for the interval mean duration, frequency, and sever-
ity with gender; and some other bar charts are a distribution of 
family history, trigger factors, and correlated symptoms. These 
statistical methods gave comprehensive analyses of the PMP 
characteristics with the specific factors that affect migraine se-
verity and proper treatment response.
Results
Distributions of patients
Tables (1 and 2) show the summary statistics for numerical 
columns. The tables have information about count, mean, 
standard deviation, minimum, 25th percentile, median, 75th 
percentile, and maximum of each numerical variable: age, du-
ration, intensity, anxiety, and depression. This helps identify 
the central tendency, dispersion, and overall distribution of the 
variables across the pediatric migraine patients.

Table 1: Summary of Data Statistics

Statistics Age D u rat i o n 
o f 
Migra ine 
(months)

Frequency 
of Attacks 
(per month)

Severity of 
Migra ine 
(1-10)

Duration of Follow-
up (months)

Count 98 98 98 98 98

Mean 10.5 25.3 7.2 5.7 11.5

SD 3.1 14.5 4.1 2.3 5.7

Minimum 3 1 1 1 1

2 5 t h 
Percentile

8 12 4 4 6

M e d i a n 
(50%)

10 24 7 6 12

7 5 t h 
Percentile

13 36 10 8 18

Maximum 18 60 15 10 24

Table 2: Categorical Columns Distribution

Column Value Count Percentage

Gender Male 52 53.10%

  Female 46 46.90%

Family History of Migraine Yes 59 60.00%

  No 39 40.00%

Trigger Factors Sleep 23 23.50%

  Weather 12 12.40%

  Stress 36 36.70%

  Food 14 14.20%

  Physical Activity 13 17.30%

Associated Symptoms Photophobia 37 37.80%

  Phonophobia 33 33.70%

  Nausea 44 44.90%

  Vomiting 15 15.30%

  None 14 14.30%

 Treatment Medication+ Lifestyle 
Changes 69 70.40%

  Lifestyle Changes 29 29.50%

Response to Treatment Improved 77 78.5%

  No Change 21 21.40%

Figure 1 depicts the numerical distribution of variables such as 
age, duration of migraines, frequency of the attacks, the sever-
ity of the migraine, and follow-up of the patients who had a 
migraine with aura. Each subplot shows the histogram of a vari-
ance related to all the values. This histogram demonstrates the 
percentage distribution of the patient’s age. Many patients are 
aged between 8 and 13. It depicts the percentage number of 
the duration of migraines in months. Many patients have sus-
tained this disorder for a period between 13 and 37 months. It 
also demonstrates the percentage distribution of the number 
of migraine attacks per month. Patients experienced an average 
of 7 attacks per month. Moreover, it illustrates the percentage 
of severity of migraines on a scale ranging from 1 to 10. It is 
relatively evenly distributed with a slight shift to the center. This 
histogram demonstrates the percentage of follow-up durations. 
Most patients had follow-ups for a period of 6 to 17 months.

Figure 1: Distribution of pediatric migraine patients according 
to age, frequency of attacks, severity, and follow-up times.
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When looking at the distribution of different categories 
by gender, the findings revealed that male PMPs showed 
significantly (p<0.05) higher presentation in the case of duration, 
attacks per month, and severity scores.

Figure 2: Distribution of pediatric migraine patients by gender: 
Duration, attacks per month, and severity scores.

The study also investigated the presence of family history, trigger 
factors, and associated symptoms; 60% of pediatric migraine 
patients have a family history of migraines. It indicates that 
there is a significant genetic or hereditary component involved 
in the manifestation of migraine in children. The most reported 
precipitating factors by children with migraines are stress 
(37%), lack of sleep (23%), certain foods (14%), weather (12%), 
and physical activity (13%). Along with headaches, nausea 
(45%), photophobia (38%), and phonophobia (33%) are the 
most encountered associated symptoms in pediatric migraine 
patients.

According to treatment, the PMPs showed 70% improvement in 
their symptoms in the presence of both treatment and lifestyle 
change and 30% improved with lifestyle changes.

For the correlation, the study found significant (p < 0.05) 
positive correlations between the occurrence of migraine and 
the response to treatment in the affected children. There are 
positive correlations between the frequency of attacks and the 
severity of migraine; the duration of migraine and frequency of 
attacks; the duration of follow-up and response to treatment; 
the age and duration of follow-up; and the frequency of attacks 
and response to treatment.

Discussion

The study’s results regarding the frequency and severity of 
migraine attacks were also of interest: on average, participants 
had 7.2 attacks per month and a mean severity score of 5.7 on a 
0-10 scale. These results are consistent with previous research, 
which also found that childhood migraine can be a seriously 
debilitating condition, with frequent and often severe headache 
episodes that can impair the child’s ability to participate in 
daily activities (of course, not all episodes will necessarily be as 
severe) (16, 17).

Interestingly, a reported family history of migraine was found 
in 60% of the pediatric cohort, which is also consistent with 
the established genetic component of migraine that has 
been extensively analyzed both in the adult and pediatric 
populations (16). Family history may play a role in the diagnosis 
and management of pediatric migraine.

The study found that the most reported trigger factors were stress 
(37%), lack of sleep (23%), certain foods (14%), weather (12%), 
and physical activity (13%). These prevalence data resonate 
with previous literature reporting different environmental and 
lifestyle factors as triggers that can be associated with the onset 
and worsening of children’s and adolescents’ migraines (17).

These reported symptoms, such as nausea (45%), photophobia 
(38%), and phonophobia (33%), mimic the classic description 
of migraine in the pediatric population and can profoundly 
interfere with a child’s functioning, often warranting targeted 
management strategies (18).

Regarding the treatment modalities, most patients (70%) 
received medications and lifestyle changes as an intervention, 
while 30% had only lifestyle intervention. This approach is 
supported by the present recommendations for the treatment 
of kids with pediatric migraine, which states that the 
treatment of migraine in children and adolescents consists of 
a combination of pharmacological and non-pharmacological 
therapies (18). The high positive responders observed in 
the treatment interventions indicate that a comprehensive 
and tailored approach could be effective in the treatment of 
pediatric migraine.

 Several studies have reported higher rates of sleep disorders in 
children with migraine and have found that various headache 
subtypes are precursors for childhood sleep disturbances. 
Ludvigsdottir et al. studied parent-reported complaint 
frequency of sleep problems, the regularity of sleep, and other 
potential stressors (school, leisure, and friends) at baseline (19-
23).

The present study showed a 53.1% male and 46.9% female 
distribution among our patients, which is like that reported in 
general pediatric migraine studies. For example, Victor et al. 
(24) reported a similar distribution, while others have reported 
slightly more females in post-puberty. Our patients were 10.5 
years of age on average, which is like that reported in other 
pediatric migraine studies (typically between 7 and 11 years 
of age at onset). Our study cohort also reported a migraine 
duration of 25.3 months. This agrees with the 24-month mean 
duration of migraine reported by Hershey et al. (25) and Winner 
et al. (26). The mean frequency of 7.2 attacks per month and a 
mean severity score of 5.7 out of 10 in our study are comparable 
to that reported in other similar studies. For example, Powers 
et al. (27) reported a mean frequency of 6.8 attacks per month 
in similar pediatric populations.

The most common associated symptoms identified by our study 
included nausea (45%), photophobia (38%), and phonophobia 
(33%), which were similar findings to those previously reported 
by Hershey et al. (28) among pediatric migraine sufferers. The 
high prevalence of nausea and photophobia is consistent with 
the common symptom profile described in pediatric migraines. 
Sixty percent of patients in our study had a family history of 
migraine; this is also in keeping with the genetics literature, 
with Russell et al. (29) on pediatric migraine history of the 
condition. The common trigger factors identified by our study 
are also commonly reported in the literature, e.g., Millichap 
and Yee (30).

Medication dominated as a single therapy in our cohort (70%), 
with lifestyle changes (30%) significant as well. The balanced 
approach is consistent with the recommendations of treatment 
efficacy by the American Academy of Neurology and the Child 
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Neurology Society, which recommend a balanced combination 
of pharmaco- and non-pharmacologic treatments for a child 
with a migraine. Our results are similar to those by Lewis et 
al. (32), who also found a response rate of 70-80% through 
medication and lifestyle changes using similar protocols.

An overall mean follow-up of 11.5 months allowed a reasonable 
period to evaluate the efficacy of the treatments applied in the 
short and, especially, the long run, as longer follow-ups have 
been proven to be essential to evaluate the effectiveness of 
migraine interventions. Studies on children and adolescents 
have pointed out that long-term follow-up is required to 
evidence the chronic nature of pediatric migraine and the 
durability of the effects of treatments: such is the case of the 
study on childhood migraine by Bille (33).

Conclusion

This elaborate analysis elucidates the burden of migraines in 
children in terms of the prevalence, recurrence, family history, 
associated trigger factors, and varied symptoms, and this needs 
special management as kids and adolescents differ from adults 
and require a tailored management approach. It also highlights 
the role of family history, trigger factors, and associated 
symptoms in managing pediatric migraines. The study holds 
value in guiding the clinical practices of doctors to optimize the 
clinical outcome in pediatric migraine patients.
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