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Original article

Purpose: The clinical characteristics of headaches vary by age among pediatric patients. Red flag 
signs are key factors in differentiating secondary headaches and should be considered in the con-
text of the patient’s age. 
Methods: This study involved a retrospective chart review of pediatric patients presenting with 
headaches. Patients were categorized by age into three groups: pre-school age (under 6 years), 
school-age (6 to 12 years), and adolescence (over 12 years). Demographic data, headache char-
acteristics, laboratory findings, and neuroimaging results were evaluated. Overall, 17 potential 
red flags were assessed. 
Results: A total of 687 patients were included, of whom 102 were of pre-school age, 314 were 
school-aged, and 271 were adolescents. The frequency of overweight/obesity was found to in-
crease with age. The pre-school age group experienced a shorter period from symptom onset to 
presentation and a briefer duration of pain. In contrast, adolescents displayed a longer period 
from symptom onset, a greater frequency of headaches occurring at least three times per week, 
and a higher rate of headache episodes lasting over 3 days. Children under 6 years old were more 
commonly diagnosed with secondary headaches than older children. Across age groups, second-
ary headaches were suspected when systemic symptoms such as fever were present, when the 
headache had a sudden onset, when the patient responded poorly to medication, or when abnor-
mal neurological signs and symptoms were observed. 
Conclusion: The clinical features of pediatric patients vary by age group. Clinicians should consid-
er red flag signs in the context of patient age and individual characteristics. 
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Introduction 

Headaches are among the most common reasons for admission to 
pediatric neurology clinics. The reported prevalence of headaches 
among children ranges from 37.0% to 51.0% [1]. While compara-

tively rare among younger children, this symptom warrants in-
creased attention and necessitates a distinct diagnostic approach 
due to the high risk of secondary headaches [2]. In addition, 
younger children often struggle to articulate their symptoms and 
may exhibit vomiting, irritability, or behavioral changes rather than 
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the typical patterns associated with primary headaches. This com-
plicates the diagnostic process and necessitates extensive workup 
[2]. In contrast, the incidence of headaches tends to rise through-
out adolescence. Although adolescents generally exhibit a typical 
primary headache presentation, they are more susceptible than 
younger children to stress and environmental influences. Conse-
quently, the clinical characteristics of headaches in pediatric pa-
tients can vary with age. 

Headaches can be classified as primary or secondary, depending 
on the underlying etiology. Although life-threatening secondary 
headaches are rare, some urgent cases require rapid diagnosis and 
treatment. Therefore, it is crucial to identify patients who necessi-
tate invasive examinations, such as blood tests, cerebrospinal fluid 
(CSF) analysis, and neuroimaging, to exclude secondary headache. 
This is achieved through a detailed history and physical examina-
tion of patients presenting with headaches, which can save time, ef-
fort, and financial resources [3]. In this context, red flags are clinical 
indicators that signal the need for neuroimaging to identify sec-
ondary causes of headaches [1]. Numerous studies have investigat-
ed these red flag signs; however, many patients with primary head-
aches also exhibit these signs, and in some prior cases, the signs 
have not corresponded to secondary headaches [4]. Moreover, lit-
tle research has examined whether the application of red flag signs 
should vary according to patient age. 

This study was conducted to facilitate the identification of dis-
tinct characteristics of patients with headaches across age groups 
while exploring the primary diagnostic methods. Therefore, we 
can determine which patient-reported information should be pri-
oritized during history-taking. Furthermore, we examined which 
red flag signs are critical for each age group, in an effort to facilitate 
a more efficient diagnosis. 

Materials and Methods 

The study focused on patients who presented at the Department 
of Pediatrics and the emergency room of Pusan National Universi-
ty Hospital between January 2018 and December 2022. We per-
formed a retrospective medical chart review of patients under 18 
years of age who cited headaches as their primary concern. We ex-
cluded headaches that were attributable to underlying diseases, 
such as established intracranial lesions or postictal states following 
seizure. 

The data collected included sex, age, patient history, and family 
history of headaches. We investigated headache characteristics 
such as the period of symptom onset—defined as the time from 
the first appearance of symptoms until the patient’s hospital visit 
(<1 month, 1–6 months, 6 months–1 year, 1–3 years, or >3 

years)—as well as the frequency of headaches (less than once a 
month, 1 to 3 times a month, 1 to 2 times a week, 3 or more times 
a week, or daily), duration of pain (<1 minute, 1–30 minutes, 30 
minutes–1 hour, 1–2 hours, 2 hours–3 days, or >3 days), location 
(frontal, temporal, parietal, occipital, or not localized), and associ-
ated symptoms (anorexia, nausea, vomiting, photophobia, or pho-
nophobia). We also investigated stress factors and findings from 
neurological examinations. Short stature was defined as a height 
below the third percentile for the patient’s age and sex, while over-
weight/obesity was defined as a body mass index at or above the 
85th percentile, similarly considering age and sex. Patients report-
ed their headache characteristics using a questionnaire on which 
they checked each applicable item, and pain intensity was mea-
sured with a visual analog scale. Laboratory evaluations included 
complete blood count, C-reactive protein level, erythrocyte sedi-
mentation rate, thyroid function tests (TFTs), and CSF analysis. 
TFTs and CSF studies were the most frequently conducted exam-
inations in the patient data set. Results from electroencephalogra-
phy (EEG) and neuroimaging, which included computed tomog-
raphy (CT), magnetic resonance imaging (MRI), magnetic reso-
nance angiography (MRA), and magnetic resonance venography 
(MRV), were also analyzed. EEGs were interpreted by pediatric 
neurologists, while all neuroimaging studies were interpreted by 
neuroradiologists. 

Age was divided into three groups: group A, pre-school age (<6 
years); group B, school-age (6–12 years); and group C, adoles-
cence (>12 years). Additionally, 17 categories were evaluated to 
determine the presence of red flags: (1) systemic symptoms such 
as fever; (2) history of neoplasm; (3) sudden headache onset (<1 
month); (4) change in headache pattern; (5) positional headache; 
(6) progressive headache; (7) eye pain with autonomic symp-
toms; (8) post-traumatic headache onset; (9) vomiting; (10) be-
ing awakened from sleep by pain; (11) precipitation of headache 
by coughing, exercise, or the Valsalva maneuver; (12) headache 
upon or soon after waking in the morning; (13) lack of response to 
medical therapy; (14) abnormal neurological signs and symptoms; 
(15) papilledema; (16) occipital headache; and (17) absences 
from school or leaving early. Headaches were classified according 
to the International Classification of Headache Disorders, Third 
Edition, as proposed by the Committee of the International Head-
ache Society [5]. These were further grouped into primary or sec-
ondary headaches. If a headache did not fit a clearly defined type, it 
was deemed an unclassified headache, which was part of the pri-
mary group. 

Statistical analyses were conducted using SPSS version 27.0 
(IBM Corp., Armonk, NY, USA). Differences between age groups 
regarding clinical symptoms were assessed using the chi-square 
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test, the Fisher exact test, and one-way analysis of variance. A P val-
ue of less than 0.05 was considered to indicate statistical signifi-
cance. For comparisons among the three independent groups, a 
post hoc analysis using the Bonferroni correction was performed, 
with a P value of less than 0.0167 denoting statistical significance. 
The study received approval from the Institutional Review Board 
of Pusan National University Hospital for research involving hu-
man participants and experimental animals (PNUH IRB 2310-
013-132). Informed consent was waived by the board.

Results 

The study included a total of 687 patients. Table 1 presents the de-
mographic and clinical characteristics of the three age groups. 
Group A comprised 102 patients, group B included 314, and 
group C contained 271. Regarding sex, group A included 52 male 
participants (51%), group B had 161 (51.3%), and group C had 
125 (46.1%). No statistically significant differences were observed 
among the three age groups in terms of sex, past medical history, 
family history of headache, physical examination findings, TFTs, 
and results from EEG, brain CT, brain MRI, MRA, or MRV assess-
ments. However, significant differences were noted across the 
groups in overweight/obesity, the period of symptom onset, head-
ache frequency, pain duration, headache localization, associated 
symptoms, academic stress, headache type, and CSF examination 
results. The Bonferroni test was used to compare each pair of 
groups independently (Table 2). Overweight/obesity was found 
in two patients (2.0%) in group A, 38 (12.1%) in group B, and 65 
(24.0%) in group C. The prevalence of overweight/obesity in-
creased with age, with the highest frequency in adolescence. The 

period from symptom onset to presentation and the duration of 
pain were significantly shorter in group A compared to the other 
groups. Relative to group A, patients in group C were more likely 
to experience headaches more than three times a week. However, 
daily headaches were more frequently reported in group A than in 
the other groups. The rates of nausea, photophobia, and phono-
phobia were significantly higher in groups B and C compared to 
group A. In contrast, vomiting was significantly more commonly 
reported in group A than in the other groups. Academic stress was 
more prevalent among older patients compared to those younger 
than 6 years. Secondary headaches were more commonly diag-
nosed in group A, while primary headaches were more frequent in 
groups B and C. Among primary headaches, unclassified headache 
was the most common in all age groups, followed by tension-type 
headache and migraine without aura. Even excluding unclassified 
headaches, the proportion of primary headaches was higher in 
groups B and C, with respective rates of 28.3% and 26.2% com-
pared to 9.8% in group A. Infection-related headache was the pre-
dominant type of secondary headache in all groups. In group B, 
brain lesions were the second most common type, affecting three 
patients (1.0%); in group C, intracranial hypertension was identi-
fied in four patients (1.5%), while thyroid-associated headache, 
brain lesions, and somatic symptoms and related disorders were 
each confirmed in three patients (1.1%). The CSF analysis results 
were also comparable across groups. Pleocytosis was the most fre-
quently observed abnormal CSF test result in all three age groups. 
Idiopathic intracranial hypertension was identified in 1.0%, 0.3%, 
and 1.5% of patients in groups A, B, and C, respectively. 

Table 3 illustrates the importance of various red flags in differen-
tiating secondary headaches across age groups. In all age categories, 

Table 1. Clinical, laboratory, and imaging characteristics of patients categorized by age group 

Characteristic A (<6 years old) (n=102) B (6–12 years old) (n=314) C (>12 years old) (n=271) P value
Sex 0.429
 Male 52 (51.0) 161 (51.3) 125 (46.1)
 Female 50 (49.0) 153 (48.7) 146 (53.9)
Mean age at initial visit (yr) 4.6±1.0 9.4±1.8 15.0±1.8 0.000a

History 20 (19.6) 91 (29.0) 86 (31.7) 0.069
Family history of headache 23 (22.5) 92 (29.3) 58 (21.4) 0.072
Growth
 Short stature 2 (2.0) 4 (1.3) 4 (1.5) 0.830
 Overweight/obesity 2 (2.0) 38 (12.1) 65 (24.0) 0.000a

Period of symptom onset
 <1 month 77 (75.5) 140 (44.6) 124 (45.8) 0.000a

 1–6 months 20 (19.6) 70 (22.3) 42 (15.5) 0.114
 6 months–1 year 3 (2.9) 47 (15.0) 34 (12.5) 0.005a

 1–3 years 2 (2.0) 46 (14.6) 46 (17.0) 0.001a

 >3 years 0 11 (3.5) 25 (9.2) 0.000a

(Continued to the next page)
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Characteristic A (<6 years old) (n=102) B (6–12 years old) (n=314) C (>12 years old) (n=271) P value
Frequency of headache
 Less than once a month 2 (2.0) 14 (4.5) 14 (5.2) 0.400
 1 to 3 times a month 11 (10.8) 47 (15.0) 24 (8.9) 0.070
 1 to 2 times a week 8 (7.8) 57 (18.2) 31 (11.4) 0.010a

 3 or more times a week 10 (9.8) 56 (17.8) 65 (24.0) 0.006a

 Daily 71 (69.6) 140 (44.6) 137 (50.6) 0.000a

Duration of pain
 <1 minute 19 (18.6) 6 (1.9) 12 (4.4) 0.000a

 1–30 minutes 23 (22.5) 61 (19.4) 40 (14.8) 0.151
 30 minutes–1 hour 10 (9.8) 65 (20.7) 39 (14.4) 0.017a

 1–2 hours 11 (10.8) 58 (18.5) 51 (18.8) 0.155
 2 hours–3 days 39 (38.2) 115 (36.6) 114 (42.1) 0.398
 >3 days 0 9 (2.9) 15 (5.5) 0.025a

Localization of headache
 Frontal 39 (38.2) 96 (30.6) 54 (19.9) 0.001a

 Temporal 17 (16.7) 85 (27.1) 83 (30.6) 0.025a

 Parietal 12 (11.8) 36 (11.5) 30 (11.1) 0.979
 Occipital 10 (9.8) 27 (8.6) 52 (19.2) 0.000a

 Not localized 32 (31.4) 98 (31.2) 77 (28.4) 0.730
Associated symptoms
 Anorexia 10 (9.8) 64 (20.4) 41 (15.1) 0.030a

 Nausea 36 (35.3) 160 (51.0) 154 (56.8) 0.001a

 Vomiting 48 (47.1) 92 (29.3) 69 (25.5) 0.000a

 Photophobia 3 (2.9) 50 (15.9) 49 (18.1) 0.001a

 Phonophobia 5 (4.9) 47 (15.0) 52 (19.2) 0.003a

Stress
 Study 0 41 (13.1) 41 (15.1) 0.000a

 Friend 0 10 (3.2) 10 (3.7) 0.155
 Family 4 (3.9) 4 (1.3) 6 (2.2) 0.250
Abnormal physical examination 10 (9.8) 32 (10.2) 42 (15.5) 0.107
Type of headache 0.000a

 Primary headache 60 (58.8) 253 (80.6) 209 (77.1)
  Unclassified 50 (49.0) 164 (52.2) 138 (50.9)
  Tension-type headache 9 (8.8) 48 (15.3) 35 (12.9)
  Migraine without aura 1 (1.0) 23 (7.3) 24 (8.9)
  Migraine with aura 0 18 (5.7) 12 (4.4)
 Secondary headache 42 (41.2) 61 (19.4) 62 (22.9)
  Infection-related headache 41 (40.2) 51 (16.2) 49 (18.1)
  Intracranial hypertension 1 (1.0) 1 (0.3) 4 (1.5)
  Somatic symptoms and related disorders 0 2 (0.6) 3 (1.1)
  Brain lesion 0 3 (1.0) 3 (1.1)
  Thyroid disease 0 1 (0.3) 3 (1.1)
Abnormal thyroid function test 2 (2.0) 11 (3.5) 8 (3.0) 0.664
Abnormal CSF study 28 (27.5) 33 (10.5) 27 (10.0) 0.000a

Abnormal EEG 2 (2.0) 8 (2.5) 5 (1.8) 0.514
Abnormal brain CT 3 (2.9) 6 (1.9) 9 (3.3) 0.881
Abnormal brain MRI, MRA, and MRV 10 (9.8) 39 (12.4) 37 (13.7) 0.060

Values are presented as number (%) or mean±standard deviation.
CSF, cerebrospinal fluid; EEG, electroencephalography; CT, computed tomography; MRI, magnetic resonance imaging; MRA, magnetic resonance angiogra-
phy; MRV, magnetic resonance venography.
aP values less than 0.05 were considered to indicate statistical significance.

Table 1. Continued
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Table 2. Results of the Bonferroni test among the three age groups 

Variable A vs. B B vs. C A vs. C
Growth
 Overweight/obesity 0.003a 0.000a 0.000a

Period of symptom occurrence
 <1 month 0.000a 0.777 0.000a

 6 months–1 year 0.001a 0.398 0.006a

 1–3 years 0.000a 0.441 0.000a

 >3 years 0.073 0.004a 0.001a

Frequency of headache
 1 to 2 times a week 0.013a 0.024 0.312
 3 or more times a week 0.054 0.067 0.002a

 Daily 0.000a 0.149 0.001a

Duration of pain
 <1 minute 0.000a 0.079 0.000a

 30 minutes–1 hour 0.013a 0.047 0.242
 >3 days 0.121 0.105 0.015a

Localization of headache
 Frontal 0.151 0.003a 0.000a

 Temporal 0.034 0.343 0.007a

 Occipital 0.710 0.000a 0.030
Associated symptoms
 Anorexia 0.015a 0.099 0.182
 Nausea 0.006a 0.156 0.000a

 Vomiting 0.001a 0.300 0.000a

 Photophobia 0.001a 0.488 0.000a

 Phonophobia 0.008a 0.175 0.001a

Stress
 Academic 0.000a 0.472 0.000a

Type of headache 0.000a 0.307 0.000a

Abnormal CSF study 0.001a 0.303 0.000a

Group A included participants who were under 6 years old, group B com-
prised patients between 6 and 12 years old, and group C included patients 
aged over 12 years.
CSF, cerebrospinal fluid.
aP<0.0167 was considered to indicate a statistically significant difference.

the presence of fever, sudden headache onset, poor response to 
medication, or accompanying abnormal neurological signs and 
symptoms tended to indicate secondary headache. In groups A 
and B, secondary headache was associated with vomiting (P<0.001 
for both). However, other factors, such as waking up with a head-
ache (P=0.008); experiencing pain immediately upon waking 
(P=0.001); precipitation by coughing, exercise, or the Valsalva ma-
neuver (P=0.001); and leaving school early or being absent 
(P=0.000) more commonly coincided with primary headaches in 
group B. In group C, primary headaches were more likely to be 
triggered by coughing, exercise, or the Valsalva maneuver 
(P=0.001); to involve pain upon waking (P=0.002), and to be as-
sociated with school absences or early departures (P=0.000) com-
pared to secondary headaches. The findings suggest that in patients 
under the age of 12 years, vomiting should raise a strong suspicion 

of secondary headache, warranting further evaluation with blood 
tests, imaging, and CSF examination. In contrast, for patients over 
6 years old, if the headache worsens with coughing, exercise, or the 
Valsalva maneuver; occurs after waking; or is associated with 
school absences or early departures, primary headache is more 
likely. In such cases, additional testing may not be necessary and 
should be considered based on individual patient characteristics. 

Discussion 

In this study, overweight/obesity—a condition known to influ-
ence headaches—was confirmed to occur at a higher rate with in-
creasing age, with significant differences observed across age 
groups. The reported relationship between obesity and headaches 
has varied among previous studies. While some research has found 
no correlation between the two [6-8], Ravid et al. [9] reported that 
migraine was associated with being overweight, with a more pro-
nounced association in female than in male participants. Further-
more, the frequency of headaches has been found to be greater in 
children with obesity compared to their normal-weight counter-
parts [9,10]. As individuals age, the prevalence of obesity tends to 
rise due to various social and environmental factors. This may lead 
to an increased frequency of both primary and secondary head-
aches, including those caused by intracranial hypertension related 
to obesity [11]. 

In our study, participants were categorized into three age groups: 
pre-school age, school-age, and adolescence. However, to compare 
various clinical characteristics, we alternatively categorized the pa-
tients into two groups based on the age of headache onset: ear-
ly-onset, which included children under 6 years of age, and late-on-
set, which comprised children over 6 years old. This division was 
useful in revealing more pronounced results. Among the early-on-
set participants, symptom onset was typically brief, lasting less than 
1 month. Conversely, in the late-onset group, symptom onset often 
extended beyond 6 months. Additionally, a higher number of pa-
tients in the early-onset group reported experiencing pain that last-
ed for less than 1 minute. This finding aligns with previous research 
indicating that attack duration tends to be shorter with early-onset 
headaches [2]. However, our study diverged from prior findings in 
that a greater proportion of patients in the early-onset group re-
ported daily headaches relative to the late-onset group. Patients un-
der 6 years old face challenges in accurately verbalizing their symp-
toms, and their daily reports of headaches may include behaviors 
such as facial grimacing and fussing; they may also describe general 
physical discomfort as a headache [2]. In the late-onset group, we 
observed high frequencies of nausea, photophobia, and phono-
phobia. As patients age, they are better able to understand and ar-
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ticulate their symptoms, and they more frequently develop typical 
primary headaches. Separately, academic stress was markedly high-
er in the late-onset group. Given that adolescence in Korea is heavi-
ly focused on academic achievement, the associated stress likely 
contributes to headaches. This aligns with findings from a previous 
Italian study, which identified school as the most influential trigger 
of headaches in adolescents, corroborating our results [12]. In our 
data, the early-onset group exhibited a higher frequency of second-
ary headaches, while the late-onset group had a higher frequency 
of primary headaches. Childhood headaches were often classified 
as secondary in nature, with a substantial number related to infec-
tion, echoing previous findings [13]. 

Red flag signs serve as guidelines and recommendations for neu-
roimaging, yet no clear consensus has been reached regarding which 
findings should guide decision-making [14]. We evaluated our re-
sults in relation to several previous studies that evaluated the diag-
nostic value of red flag signs for headaches. Table 3 summarizes 17 
red flag signs, with headache onset at <6 years of age also considered 
a red flag. Relative to prior research, our study indicated that head-
aches beginning before the age of 6 years, abnormal neurological 
signs or symptoms, systemic symptoms such as fever, and sudden 
onset were more indicative of secondary headache [1,3,15,16]. 
However, vomiting was a significant red flag only in patients under 

12 years old in our study, while headaches triggered by coughing, 
exercise, and the Valsalva maneuver were significantly more com-
mon among patients over 6 years of age with primary headaches. 
This result contradicts those of previous studies [1,15]. Moreover, a 
high frequency of headache upon awakening was reported among 
patients over 6 years old with primary headaches, contradicting the 
findings of Yayici Koken et al. [3], who reported that this feature 
(headache consistenly worse in the morning) was more common 
with secondary headaches. As headache duration increases, more 
patients are likely to report experiencing a headache immediately 
upon awakening. This may also reflect the stress of waking up early 
for school. Some studies have reported that waking from sleep due 
to a headache is associated with secondary headache; however, we 
found no significant relationship [3,15,17]. The onset of headaches 
before 6 years of age is an important red flag sign. However, we ob-
served no statistical difference in the rate of neuroimaging abnor-
malities across age groups. Furthermore, in accordance with other 
studies, our data are compatible with the concept that early-onset 
headaches are generally benign, and their clinical course or impact 
generally does not differ from that of headaches beginning during 
adolescence [2]. The necessity of routine neuroimaging for young-
er children with headaches has often been discussed. While some 
previous studies have identified serious neurological disorders, in-

Table 3. Comparison of red flag signs in primary versus secondary headache by age group 

Variable

A (<6 years old) B (6–12 years old) C (>12 years old)
Primary  

headache 
(n=60)

Secondary 
headache 

(n=42)
P value

Primary  
headache 
(n=253)

Secondary 
headache 

(n=61)
P value

Primary  
headache 
(n=209)

Secondary 
headache 

(n=62)
P value

Associated fever 9 (15.0) 34 (81.0) 0.000a 7 (2.8) 45 (73.8) 0.000a 10 (4.8) 35 (56.5) 0.000a

History of neoplasm 0 0 - 0 0 - 0 1 (1.6) 0.229
Sudden onset (<1 month) 27 (45.0) 40 (95.2) 0.000a 56 (22.1) 49 (80.3) 0.000a 52 (24.9) 46 (74.2) 0.000a

Pattern change in headache 0 0 - 5 (2.0) 1 (1.6) 1.000 11 (5.3) 2 (3.2) 0.739
Positional headache 0 0 - 0 1 (1.6) 0.194 1 (0.5) 2 (3.2) 0.132
Progressive headache 8 (13.3) 5 (11.9) 0.831 71 (28.1) 21 (34.4) 0.327 68 (32.5) 22 (35.5) 0.665
Eye pain with autonomic findings 0 1 (2.4) 0.412 5 (2.0) 0 0.587 2 (1.0) 2 (3.2) 0.226
Post-traumatic onset of headache 0 0 - 5 (2.0) 1 (1.6) 1.000 3 (1.4) 1 (1.6) 1.000
Vomiting 16 (26.7) 31 (73.8) 0.000a 56 (22.1) 35 (57.4) 0.000a 48 (23.0) 20 (32.3) 0.138
Awakened from sleep by pain 3 (5.0) 1 (2.4) 0.641 41 (16.2) 2 (3.3) 0.008a 38 (18.2) 9 (14.5) 0.503
Precipitated by coughing, exercise, 

or Valsalva maneuver
3 (5.0) 2 (4.8) 1.000 47 (18.6) 1 (1.6) 0.001a 43 (20.6) 2 (3.2) 0.001a

Headache upon or soon after waking 
in the morning

6 (10.0) 1 (2.4) 0.235 70 (27.7) 5 (8.2) 0.001a 61 (29.2) 6 (9.7) 0.002a

Lack of response to medical therapy 2 (3.3) 8 (19.0) 0.015a 32 (12.6) 18 (29.5) 0.001a 41 (19.6) 25 (40.3) 0.001a

Abnormal neurological signs and 
symptoms

0 7 (16.7) 0.001a 10 (4.0) 9 (14.8) 0.004a 9 (4.3) 13 (21.0) 0.000a

Papilledema 0 1 (2.4) 0.412 1 (0.4) 1 (1.6) 0.351 1 (0.5) 0 1.000
Occipital headache 4 (6.7) 5 (11.9) 0.482 22 (8.7) 4 (6.6) 0.586 39 (18.7) 12 (19.4) 0.902
Missing school or leaving early 6 (10.0) 2 (4.8) 0.465 89 (35.2) 4 (6.6) 0.000a 80 (38.3) 9 (14.5) 0.000a

Values are presented as number (%).
aP values less than 0.05 were considered to indicate statistical significance.
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cluding tumors, in young children with chronic headaches and nor-
mal neurological examination findings [18], others have reported 
that routine neuroimaging in patients with recurrent headaches and 
normal neurological examinations did not yield significant results 
[19]. Therefore, young children presenting with headaches should 
be carefully evaluated for neurological abnormalities and other red 
flag signs, necessitating a tailored approach for each patient. 

In this study, we also considered the detrimental impact of head-
aches on academic life, which is not commonly evaluated as a red 
flag sign but represents an important psychosocial factor for chil-
dren and adolescents. Consistent with the high level of academic 
stress among patients over 6 years old, we noted a high frequency 
of departing school early or being absent. Furthermore, the fre-
quency was significantly higher in patients diagnosed with primary 
headache compared to those with secondary headache. Conse-
quently, lifestyle modifications or psychological support may be 
necessary to alleviate patient concerns and assist them in maintain-
ing their academic life. 

This study had several limitations. First, due to its retrospective 
design, not all data were available, and missing data may have been 
underreported during the chart review. Second, as the study was 
conducted at a tertiary hospital, it likely involved a select group of 
patients with severe headaches. Consequently, the clinical symp-
toms of children presenting with headaches would be more thor-
oughly assessed through larger prospective studies or collaborative 
trials. 

In conclusion, this study compared the clinical characteristics of 
pediatric patients with headaches across different age groups. 
While red flags serve as valuable tools for patient evaluation, they 
do not invariably represent valid warnings. Clinicians should exer-
cise judgment, considering the patient’s age and unique character-
istics, to conduct appropriate examinations and determine the ne-
cessity for urgent treatment.  
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