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Abstract

Purpose: Migraine and tension-type headache (TTH) are the most common primary headache disorders in children. However,
potential metabolic differences between these conditions remain incompletely understood.

Methods: This retrospective study included pediatric patients diagnosed with migraine or TTH. Clinical characteristics and lab-
oratory parameters were compared between the groups. Serum triglyceride (TG) levels were analyzed using multivariable linear
regression adjusted for age and sex. Additional analyses included body mass index (BMl)-adjusted models and logarithmically
transformed TG analyses.

Results: In total, 139 patients were included: 85 with migraine and 54 with TTH. Serum TG data were available for 101 pa-
tients. Mean TG levels were significantly higher in patients with TTH than in those with migraine (130.7£80.4 mg/dL vs.
92.1+42.4 mg/dL, p=0.006). This association remained significant after adjustment for age and sex (p=36.61 mg/dL,
p=0.004), after logarithmic transformation (p=0.006), and in the BMl-adjusted subgroup analysis (p=42.84 mg/dL, p=0.040).

Conclusion: This exploratory retrospective study identified higher serum TG levels in pediatric patients with TTH than in those
with migraine. Given the retrospective design and potential for residual confounding, these findings should be considered hy-
pothesis-generating and require confirmation in prospective studies.
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INTRODUCTION Previous studies have suggested that metabolic factors,

including obesity and lipid abnormalities, may be associ-
Migraine and tension-type headache (TTH) are the most  ated with primary headache disorders.”” Although several
common primary headache disorders in children and ad-  adult studies have investigated relationships between
olescents."”” Diagnostic classification is based on the Inter-  migraine and lipid profiles, pediatric data remain limited,
national Classification of Headache Disorders, 3rd edition =~ and direct comparisons between headache subtypes are
(ICHD-3).! scarce.’
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Serum triglyceride (TG) levels may reflect metabolic and
lifestyle-related factors such as obesity, dietary patterns,
physical inactivity, and stress-related metabolic chang-
es.”'’ However, whether TG levels differ between pediatric
migraine and TTH has not been well investigated.

The aim of this study was to compare clinical and labo-
ratory characteristics between pediatric patients with mi-
graine and TTH, with particular focus on serum TG levels.

MATERIALS AND METHODS

This study was approved by the Institutional Review Board
(IRB) of Wonju Severance Christian Hospital (IRB No.
CR325073).

This retrospective study included pediatric patients aged
5-18 years diagnosed with migraine or TTH at a single ter-
tiary medical center. Diagnoses were based on established
clinical criteria according to ICHD-3. All diagnoses were
made by a pediatric neurologist based on clinical evalua-
tion according to ICHD-3 criteria. Both migraine with and
without aura were included. Patients with chronic TTH
were also eligible for inclusion. Patients with secondary
headache or known metabolic disorders were excluded.

Laboratory evaluation was considered for pediatric
patients presenting with primary headache. Serum lipid
profiles were primarily obtained in the outpatient setting
under recommended fasting conditions.'' Patients and
guardians were instructed to visit after fasting, and when
fasting status was not appropriate at the initial visit, lab-
oratory testing including lipid profiles was deferred to
another outpatient visit. Patients presenting through the
emergency department generally did not undergo lipid
profile testing because fasting conditions could not be en-
sured. However, because of the retrospective study design,
strict adherence to fasting instructions could not be fully
verified in all patients. All laboratory measurements were
performed in the same institutional laboratory using stan-
dardized assays throughout the study period.

Lipid profile data were unavailable in some patients be-
cause of emergency department presentation, non-fasting
status without subsequent testing, or patient/guardian
refusal. Therefore, missing TG data were mainly related to
visit setting, fasting feasibility, and consent for blood test-
ing rather than selective testing based on headache severi-

ty.

Continuous variables are presented as meantstandard de-
viation, and categorical variables are presented as frequen-
cies and percentages. Group comparisons were performed
using Student’s t-test or chi-square test, as appropriate.

Serum TG levels were analyzed as the primary metabolic
parameter of interest. Because TG values demonstrated
right-skewed distribution, additional analyses using loga-
rithmically transformed TG values were performed.

Multivariable linear regression analysis was conducted
to evaluate the association between headache type and
TG levels after adjustment for age and sex. Additional
sensitivity analysis including body mass index (BMI) was
performed in patients with available BMI data. TG-specific
analyses were performed only in patients with available
TG measurements (n=101).

RESULTS

A total of 139 patients were included in the study, includ-
ing 85 patients with migraine and 54 patients with TTH.
Serum TG levels were available in 101 patients, including
58 patients with migraine and 43 patients with TTH. Miss-
ing lipid profile data were primarily related to emergency
department presentation without fasting conditions or ab-
sence of outpatient lipid testing. Patients without available
TG measurements were older and more frequently female
compared with those with available TG measurements;
however, migraine/TTH distribution and BMI did not sig-
nificantly differ between groups (Supplementary Table 1,
available online).

Baseline clinical characteristics are summarized in Table
1. Patients with migraine were older than those with TTH,
whereas sex distribution and BMI did not differ significant-
ly between groups.

Table 1. Baseline characteristics of pediatric patients with mi-
graine and TTH

Variable Migraine (n=85) TTH (n=54) p-value
Age (yr) 13.0£3.2 11.4+3.4 0.008
Female sex 48 (56.5) 27 (50.0) 0.568
BMI (kg/m?)* 21.1+7.4 20.9+4.2 0.874
TG (mg/dL)" 92.1+42.4 130.7+80.4 0.006

Values are presented as meanzstandard deviation or number (%).

TTH, tension-type headache; BMI, body mass index; TG, triglyceride.

*BMI data were available in 27 patients with migraine and 29 patients
with TTH. 'TG data were available in 58 patients with migraine and 43 pa-
tients with TTH.
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Mean serum TG levels were significantly higher in pa-
tients with TTH compared with migraine (130.7+80.4 mg/
dLvs. 92.1+42.4 mg/dL, p=0.006) (Figure 1).

In multivariable linear regression analysis adjusted for
age and sex, TTH remained significantly associated with
higher TG levels (f=36.61 mg/dL, p=0.004) (Table 2).

As the TG values showed a right-skewed distribution,
an additional analysis was performed using the log-trans-
formed TG values. The association between TTH and
higher TG levels remained significant (Table 2).

In the subgroup with available BMI data, the association
between TTH and higher TG levels also remained signif-
icant even after further adjustment for BMI (Table 2). In
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Figure 1. Distribution of serum triglyceride (TG) levels in pediatric
patients with migraine and tension-type headache (TTH). TG lev-
els were significantly higher in patients with TTH compared with
migraine (p=0.006).

Table 2. Multivariable analyses for serum TG levels

Variable B (mg/dL) SE  p-value
Primary model

(adjusted for age and sex)

TTH (vs. migraine) 36.61 12.68 0.004

Age -0.34 1.14 0.766

Female sex 11.85 10.65 0.269
BMI-adjusted model

TTH (vs. migraine) 42.84 20.45 0.040
Log-transformed TG model

TTH (vs. migraine) Estimate: 1.35-fold higher TG 0.006

TG, triglyceride; TTH, tension-type headache; BMI, body mass index; SE,
standard error.
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an exploratory analysis using age 12 years as a surrogate
cutoff for pubertal status, the direction of the association
between TTH and higher TG levels was generally consis-
tent across age groups, although statistical significance was
observed only in the younger subgroup and no significant
interaction by age group was identified.

DISCUSSION

In this exploratory retrospective study, pediatric patients
with TTH demonstrated significantly higher serum TG
levels compared with patients with migraine. This asso-
ciation remained significant after adjustment for age, sex,
and BMI, as well as after logarithmic transformation of TG
values.

Several mechanisms may potentially explain this ob-
servation. Lifestyle-related factors such as dietary habits,
physical inactivity, psychosocial stress, sleep disturbance,
and obesity-related metabolic changes may contribute

7-10

differently across headache subtypes.” " Irregular meal
patterns, sedentary behavior, increased consumption of
high-calorie foods, and obesity-related insulin resistance
may also contribute to elevated TG levels in some pedi-
atric patients with TTH. Previous studies have suggested
associations between metabolic dysregulation and prima-
ry headache disorders, particularly migraine;”” however,
direct comparisons between pediatric headache subtypes
remain limited.’

The present findings should be interpreted cautiously.
Although higher TG levels were observed in TTH, the clin-
ical significance of this difference remains uncertain, and
serum TG cannot currently be considered a diagnostic
biomarker for differentiating headache subtypes.

Several limitations should be acknowledged. First, be-
cause of the retrospective single-center design, residual
confounding and selection-related bias cannot be fully ex-
cluded. Although lipid profile testing was not selectively re-
stricted to patients with more severe headache symptoms,
TG data were unavailable in a subset of patients because of
emergency department presentation, lack of fasting status,
or refusal of blood sampling. Second, although outpatient
lipid testing was generally performed after recommended
fasting, actual adherence to fasting instructions could not
be objectively confirmed. In addition, although age and
sex differences were observed between patients with and
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without available TG measurements, multivariable anal-
yses were adjusted for these variables. Third, additional
metabolic confounders such as dietary patterns, physical
activity, insulin resistance, and socioeconomic factors
were not available for analysis. In addition, because pu-
bertal status data were unavailable in this retrospective
dataset, age-based subgroup analysis was used only as an
exploratory surrogate and should be interpreted cautious-
ly. Finally, the relatively small sample size limits definitive
interpretation of subgroup analyses.

Recent domestic literature has also emphasized the
growing clinical importance of pediatric headache disor-
ders and the need for broader investigation of associated
clinical factors."”

These findings may provide preliminary evidence sup-
porting possible metabolic differences between pediatric
headache subtypes and warrant further prospective stud-
ies with standardized metabolic assessment.
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