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Abstract:

Background: Headache is one of the most common complaints in children and adolescents, causing a significant
impact on the quality of life of this age group.

Objective: To carry out the epidemiological profile of headaches in a population of children and adolescents.
Method: Cross-sectional, observational, descriptive epidemiological study carried out in three public and four
private schools in several cities in the state of Parand, Brazil, using a standardized questionnaire filled up to
children and adolescents regularly enrolled in the participating schools. The questionnaire was developed by the
researchers and adapted from the work of Regina Celia Ajeje Pires de Albuquerque, 2008, correlating the results
with the variables: sex and age.

Results: Four hundred questionnaires were administered; of these, 51 (12.75%) were excluded due to incorrect
completion. A total of 349 questionnaires were analyzed, 166 (47.6%) females and 183 (52.4%) males. Age ranged
from 5 to 17 years (average: 10.2 years). There was a relationship between headache frequency and sex (p 0.022)
and between headache frequency and age (p 0.028). There was also an association between age and headache in
the last 12 months (p 0.002) and between sex and complaints of weekly or daily headache (p 0.018). The older
the age, the greater the number of symptoms associated with headache (p 0.022) and the greater the frequency of
medication use (p 0.005).

Conclusion: Headache was most common in girls, and her incidence increased after puberty. Older children and
adolescents experienced more headache-related symptoms and used analgesics more frequently.
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I.  Introduction

Headache is one of the most frequent complaints among children and adolescents, affecting about 60%
of this group worldwide" 2. This condition represents the fourth leading cause of years lived with disability in this
age group and has a significant impact on quality of life, physical and psychological health, causing limitations
in social activities, school absenteeism, and learning difficulties" > % 5. In addition to the consequences in
childhood itself, up to 75% of children and adolescents will continue to experience headaches during adulthood?.

The use of questionnaires, usually completed by parents or guardians or even by the child — when
schooling and cognitive abilities allow — is a useful and widely used method in the screening, follow-up, and
reassessment after treatment of headaches in children and adolescents!. Questionnaires such as the Child and
Adolescent Headache Questionnaire (HARDSHIP), the Pediatric Migraine Disability Assessment Scale
(PedMIDAS), and the Psychosocial Assessment Tool (PAT) are importants tools in the identification and follow-
up of patients with headaches® 78,

Despite the high prevalence of headaches in childhood, recent Brazilian studies are still scarce, especially
in school populations from different cities in the south of the country, justifying the present study.

Based on the lack of research on headaches in childhood, the objective of this study was to conduct an
epidemiological profile of headaches in a population of children and adolescents.
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II. Method

This was a cross-sectional, observational, descriptive epidemiological study carried out in seven schools
- three public and four private - in the cities of Apucarana, Campo Mourao, Cascavel, Toledo, and Umuarama, all
in the state of Paran4, Brazil, from November 2024 to September 2025. Participating schools were selected using
non-probabilistic convenience sampling and participated voluntarily, considering feasibility and formal
acceptance by the school administration. The sample size was determined based on the total number of
questionnaires filled up and considered valid at the end of the data collection period; no prior sample size
calculation was performed.

After the signature of the Informed Consent Form by parents or guardians, and the Informed Assent
Form by adolescents over 12 years of age, parents or adolescents voluntarily answered an online questionnaire
developed by the researchers, adapted of the research of Regina Celia Ajeje Pires de Albuquerque®. Students of
both sexes, regularly enrolled in elementary or high school at the participating schools were included, in addition
to the variables age (5 to 17 years old) and analysis of the applied questionnaire. The questionnaire considered
only the symptom of headache and not the diagnosis of diseases that present with this symptom.

The data were analyzed using Microsoft Excel Stata/SE v.14.1 software (StataCopr LP®, USA, 2021).
The age variable was described using average, minimum and maximum values, and standard deviation statistics.
The results of qualitatives variables were described using frequencies and percentages. The Chi-square test was
used to assess the association between sex and questionnaire responses. The Analysis of Variance model with one
source of variation and the Student's t-test for independent samples were used to assess the association between
questionnaire responses and the child's age. When using the Analysis of Variance model, rejecting the hypothesis
of equal means in all classifications of the question, these classifications were compared pairwise using the LSD
test. A p-value < 0.05 indicated statistical significance.

This research was approved by the Institutional Review Board from Western Parana State University,
Cascavel campus, under opinion number 7.055.393 of September/2024.

III.  Results
Four hundred questionnaires were administered, of which 51 (12.75%) were excluded due to incorrect
completion or because the participants were under 5 years of age. A total of 349 questionnaires were analyzed;
166 (47.6%) were females and 183 (52.4%) males. Age ranged from 5 to 17 years (average: 10.2 years), and the
majority of participants were in elementary school (grades 1 to 5). Table 1 shows the percentage of characteristics
found for headache complaints. Tables 2 and 3 show the relationship between gender and headache symptoms
and between age and headache symptoms, respectively.

Table 1: Percentage of responses to each question about the characteristics of headaches.

*Q1 - Frequency of n o, Q2 - Last time the n o Q3 — Complaint n by
headache ° symptom ocurred ° frequency °
1. Never 27 7.7% 1. Never 24 6.90% 1. Almost every day | 17 4.90%
2. Veryfew | 113 | 32.4% 2. >1year 27 | 7.70% 2. Al’;g::(every 54 | 15.50%
3. Some | 132 | 37.8% 3. <1year 266 | 76200 | S-Afewtimesa oot 53 500,
month
4. Many 75 21.5% :e;n:e(llt?ll:e; 32 9.20% 4. Sometimes 145 | 41.50%
5. Tdon't remember | 2 0.6% S Doesw’t | s 1 12.90%
complain
Al
6. Idon't 7 2.00%
remember
Total 349 100.0% Total 349 | 100.0% Total 349 100.0%
Q4 — Medical care n % Q5 — Number of n % Q6 - SCh.OOI n %
symptoms absenteeism
1 N o 1. Three o o
. ever 243 69.6% symptoms or less 236 | 67.60% 1. Never 227 | 65.00%
2. Once | 42 | 1200% |* M;;“;:::{'I‘ls‘h“*e 28 | 8.00% 2. Once 39 | 11.20%
3. Twice 25 7.20% 3. No symptoms 85 24.40% 3. Twice 31 8.90%
4. ] Three 17 4.90% 4. ) Three 7 2.00%
times times
5. Four or o 5. Four or more o
more times i 2.60% times 20 3.70%
Al
6. remem{)gr"“ ol | 370% 6.1don't remember | 25 | 7.20%
Total 349 100.0% Total 349 | 100.0% Total 349 100.0%
s Q8 - Other Q9 — Family history
— o, o, o,
Q7 - Medication use " & diseases associated " & of headache " &
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I Never | 87 | 2490% 1. Atopias 55 | 15.80% 1. No 98 | 28.00%
2. Rarely | 118 | 33.80% 2. ADHD* 13 | 3.70% 2. Parents 207 | 59.50%
3. Sometimes | 93 | 26.60% 3. ASD*** 8 | 2.30% 3. Siblings 12 | 340%
4. Generally | 32 | 9.20% 4. Other 29 | 830% | 4 Otherfamily ) 5, ) g g0,
members
5. Always | 19 | 5.40% 5. No 238 | 68.20%
Total 349 | 100.0% Total 349 | 100.0% Total 349 | 100.0%

*Q1: question 1, Q2: question 2, Q3, Q4...; **ADHD: Attention Deficit-Hyperactivity Disorder; *** ASD:
Autism Spectrum Disorder.

Table 2: relationship between gender and symptoms of headache.

Gender
*Q1 - Frequency of headache Female Male p value:
n % n Y%
Never 16 9.60% 11 6.10%
Very few 53 31.90% 60 33.10%
Some 52 31.30% 80 44.20% 0.022
Many 45 27.10% 30 16.60%
Total 166 100.0% 181 100.0%
Gender
Q2 - Last time the symptom ocurred Female Male p value:
n % n Y%
Never 13 8.40% 11 6.80%
> 1 year 14 9.00% 13 8.00% 0.808
<1 year 128 82.60% 138 85.20%
Total 155 100.0% 162 100.0%
Gender
Q3 — Complaint frequency Female Male p value:
n % n %
Almost every day 13 8.00% 4 2.20%
Almost every week 32 19.80% 22 12.20%
A few times a month 39 24.10% 42 23.30% 0.018
Sometimes 59 36.40% 86 47.80%
Doesn’t complain 19 11.70% 26 14.40%
Total 162 100.0% 180 100.0%
Gender
Q4 — Medical care Female Male p value:
n % n %
Never 106 66.70% 137 77.40%
Once 22 13.80% 20 11.30%
Twice 17 10.70% 8 4.50% 0.164
Three times 9 5.70% 8 4.50%
Four or more times 5 3.10% 4 2.30%
Total 159 100.0% 177 100.0%
Gender
Q5 — Number of symptoms Female Male p value:
n % n %
No symptoms 39 23.50% 46 25.10%
Three symptoms or less 112 67.50% 124 67.80% 0.778
More than three symptoms 15 9.00% 13 7.10%
Total 166 100.0% 183 100.0%
Gender
Q6 — School absenteeism Female Male p value:
n % n %
Never 106 67.90% 121 72.00%
Once 21 13.50% 18 10.70%
Twice 15 9.60% 16 9.50% 0.917
Three times 4 2.60% 3 1.80%
Four or more times 10 6.40% 10 6.00%
Total 156 100.0% 168 100.0%
Gender
Q7 — Medication use Female Male p value:
n % n Y%
Never 45 27.10% 42 23.00%
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Rarely 47 28.30% 71 38.80%
Sometimes 48 28.90% 45 24.60% 0.152
Generally 19 11.40% 13 7.10%
Always 7 4.20% 12 6.60%
Total 166 100.0% 183 100.0%
Gender
Q8 — Other diseases Female Male p value:
n % n Y%
No 119 71.70% 119 65.00% 0.182
Yes 47 28.30% 64 35.00%
Total 166 100.0% 183 100.0%
Gender
Q9 —Family history of headache Female Male p value:
n % n Y%
No 45 27.30% 53 29.00% 0.726
Yes 120 72.70% 130 71.00%
Total 165 100.0% 183 100.0%
*Q1: question 1, Q2: question 2, Q3, Q4...
Table 3: relationship between age and symptoms of headache.
*Q1 - Frequency of headache n Average Minimum Maximum S-D** p value
Never 27 9 5 15 3.6
Very few 113 9.7 5 17 33 0.028
Some 132 10.5 5 17 3.1
Many 75 10.7 5 17 3.1
Q2 - Last time the symptom ocurred n Average Minimum Maximum S-D** p value
Never 24 8 5 14 3.1
> 1 year 27 11 6 16 33 0.002
<1year 266 10.3 5 17 32
Q3 - Complaint frequency n Average Minimum Maximum S-D** p value
Almost every day 17 10.9 5 17 3.6
Almost every week 54 10.3 5 17 3.1 0.227
A few times a month 81 10.5 5 17 3.2
Sometimes 145 10.2 5 17 3.1
Doesn’t complain 45 9.2 5 17 3.7
Q4 - Medical care n Average Minimum Maximum S-D** p value
Never 243 10 5 17 32
Once 42 10.8 5 17 3.3 0.395
Twice 25 10.7 5 17 34
Three times 17 9.4 5 16 32
Four or more times 9 10.8 6 17 4.4
QS - Number of symptoms n Average Minimum Maximum S-D** p value
No symptoms 85 9.7 5 17 3.5
Three symptoms or less 236 10.2 5 17 3.1 0.022
More than three symptoms 28 11.6 6 17 3.2
Q6 — School absenteeism n Average Minimum Maximum S-D** p value
Never 227 9.9 5 17 3.2
Once 39 9.5 5 16 2.9 0.183
Twice 31 10.7 5 16 33
Three times 7 11 8 14 2.6
Four or more times 20 11.3 5 17 37
Q7 - Medication use n Average Minimum Maximum S-D#** p value
Never 87 9.2 5 17 34
Once 118 10.1 5 16 3 0.005
Twice 93 10.7 5 17 3
Three times 32 11.1 5 17 3.6
Four or more times 19 10.9 7 17 29
Q8 - Other diseases n Average Minimum Maximum S-D** p value
No 238 10.3 5 17 3.3 0412
Yes 111 10 5 17 3.1
Q9 - Family history of headache n Average Minimum Maximum S-D** p value
No 98 10.1 5 17 3.3 0.715
Yes 250 10.2 5 17 32
*Q1: question 1, Q2: question 2, Q3, Q4...**SD: Standard-Deviation.
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IV.  Discussion

During the period from 1990 to 2021, the global age-standardized incidence of headache increased
significantly, particularly in regions of Latin America. It is estimated that the number of children and adolescents
living with headache worldwide in 2021 was 811.7 million, reflecting a 13.7% increase since 1990'0. Thus,
chronic headache represents one of the major causes of disability in childhood and has a significant impact on the
physical and emotional health of children and adolescents, as well as their adult life. This fact reinforces the need
to understand the risk factors associated with this condition to promote early diagnosis and intervention.

In this study, most participants complained of headaches at least once in the past year. A meta-analysis
that reviewed studies published worldwide between 1988 and 2022 found an average prevalence of 62% of
children and adolescents with headaches.!. However, Brazilian studies from various regions of the country found
higher rates, from 70 to 90% of reported headaches in the past year, data similar to those found in this research!"
12,13

It was noted in this research an association between headache frequency and sex, with a predominance
in girls. The literature shows that the incidence of headache is similar in both sexes in early childhood and that,
with increasing age, it becomes more frequent in females!. This is mainly due to the hormonal influence of
estrogen from puberty onwards, but there are also other related factors, such as the possibly greater central
sensitivity to pain in females and the higher prevalence of comorbidities such as anxiety and depression! 14 13,

This study found a correlation between age and headache frequency, as well as headache complaints in
the last 12 months. Older children and adolescents tend to complain more regularly. A 2023 meta-analysis
identified similar data, with a peak in headache occurrence around 13 years of age, and a study carried out in
Recife, Pernambuco, Brazil, observed that 80% of adolescent students in public schools presented frequent
headaches' 1°.

This research showed that with increasing age, children and adolescents with headache presented a
greater number of associated symptoms compared to younger children. This finding corroborates the literature
and can be explained by a combination of neurobiological and developmental factors! !7- 13120 The maturation
of the central nervous system favors younger children presenting with headaches with shorter episodes and fewer
associated symptoms, while older children tend to present with vomiting, photophobia, phonophobia, among other
complaints!”> 1% 2!, In addition, older children have a greater capacity to recognize, differentiate, and verbalize
sensations, leading to greater recognition of the complaint!®. Another relevant factor is hormonal influence,
mainly during puberty, with more intense symptoms in female adolescents™!’. It is worth noting that these same
factors may also explain the more frequent use of analgesic medications in older children and adolescents, as
observed in this study. This data can also be explained by the increasing prevalence of headache as age
advances!!6.

This article presented some limitations, notably that the sampling was defined by convenience, therefore
extrapolating the results to a general population may be risky; the questionnaires were answered by the parents,
not reflecting the actual complaint of the younger children and the potential memory bias for the period
questioned. Furthermore, being an epidemiological study, it was not possible to classify the headache by its
subtypes according to the International Classification of Headache Disorders.

V.  Conclusion
Headaches were more prevalent in female children and adolescents, especially after puberty.
Furthermore, older children and adolescents complained more frequently, presented with more associated
symptoms, and used analgesics more often.
The findings reinforce the need for early screening and management strategies for headaches in the
pediatric population, especially in adolescent girls.
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