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This system is called the gut–brain
axis—a two-way communication
network linking the central
nervous system, enteric nervous
system (the “second brain” in the
gut), and the vagus nerve, which
acts as a messenger between the
two.³
When children experience chronic
stress, poor sleep, inflammation, or
even repeated antibiotic use, this
gut–brain dialogue becomes
disrupted. The result is what
researchers call “functional pain
syndromes”—real pain, without
obvious pathology.⁴

🔬 Research Highlights:
Children with functional
abdominal pain disorders show
altered vagal tone and gut
motility, suggesting nervous
system dysregulation—not
simply digestive dysfunction.⁵
MRI studies of pediatric
migraine reveal heightened
connectivity between pain-
processing and emotion-
regulation centers, showing
that stress and pain perception
are deeply intertwined.⁶

1. When “Nothing’s Wrong” Isn’t Reassuring
You’d be surprised how many children live in pain every day—and
how many are told “everything looks normal.”
In pediatric clinics across the country, chronic headaches and
abdominal pain are two of the most common complaints.¹ Yet in the
majority of cases, no structural cause is ever found. MRIs come back
clear. Lab work is normal. The pain, however, is real—and it disrupts
sleep, concentration, and social development.
A large-scale study in Pediatrics found that nearly 25% of school-age
children report recurrent headaches, and up to **20% experience
chronic or recurrent abdominal pain.**² These aren’t passing aches.
They often persist for months—or years—and can lead to school
absences, anxiety, and even depression.
Parents are left frustrated, kids are left scared, and both are left
without answers.

2. What’s Really Going On: The Gut–Brain Connection
Over the past decade, science has uncovered something
remarkable: many childhood pain syndromes don’t start in the
stomach—or the head—but in the nervous system that connects
them both.
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Persistent muscle tension (linked to
headaches)
Altered gut motility and sensitivity
Elevated inflammatory cytokines
Sleep disturbances and fatigue

This is where vagus nerve regulation and
neuromodulation become powerful tools for
recovery.

5. How Neurostimulation Helps: The InterX
Advantage

The vagus nerve is the longest cranial nerve in the
body—and one of the most important regulators
of inflammation and pain. It modulates the
“inflammatory reflex”—a feedback loop that tells
immune cells to calm down when the threat is
over.¹¹
When vagal tone is low (as seen in many children
with chronic pain), inflammation and
hypersensitivity persist.¹²
InterX therapy helps engage and restore this
pathway—gently and non‑invasively.

Microbiome studies have found reduced bacterial diversity and
increased inflammatory cytokines (IL‑6, TNF‑α) in children with
chronic abdominal pain, mirroring patterns seen in adults with
irritable bowel syndrome.⁷

In other words: the body’s alarm system gets stuck in “on” mode—
and the brain keeps interpreting harmless signals as danger.

3. The Hidden Impact: Stress, School, and Self-Perception

Chronic pain in children doesn’t just affect the body. It affects
identity, learning, and emotional development.
Kids with recurring pain miss school twice as often as their peers.⁸
They’re more likely to experience academic decline, social
withdrawal, and anxiety, and some internalize the idea that their
pain means they’re “weak” or “different.”
Meanwhile, parents—especially mothers—often report being
dismissed or told their child’s pain is psychological.⁹ But research in
JAMA Pediatrics shows these children have measurable alterations
in stress hormones (like cortisol) and autonomic imbalance—
physiological evidence that the pain is real.¹⁰
We can’t dismiss what we can’t see.

4. Rewiring the System: Why the Nervous System Holds the Key
Pain, digestion, mood, and inflammation all share a common
conductor: the autonomic nervous system (ANS). When the ANS is
dysregulated—stuck in sympathetic “fight or flight”—the body can’t
shift into its parasympathetic “rest and restore” mode.
This imbalance drives:
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Here’s how it works:
InterX uses interactive waveforms that read the skin’s electrical
impedance and adapt in real time.
This stimulation activates cutaneous nerve endings, which
communicate with both the spinal cord and brainstem nuclei
involved in vagal regulation.
The result: reduced inflammation, improved microcirculation,
and restored parasympathetic balance.¹³

In pediatric cases, clinicians use lower frequencies and shorter
sessions to avoid overstimulation. Children often describe the
treatment as “tingly” or “warm,” and many experience immediate
relaxation or reduced pain intensity.
Elite sports teams and rehabilitation clinics use InterX to accelerate
recovery and reduce inflammatory overload—and the same
mechanism applies beautifully to children’s pain syndromes. When
the nervous system calms, the gut calms. The headaches ease. The
body can finally exhale.

6. Hope for the Next Generation

Chronic pain in children is not a mystery—it’s a miscommunication
between body and brain. As our understanding of the nervous
system evolves, so must our treatments.
We owe it to the next generation to offer care that goes beyond
“normal” labs and dismissive reassurance—to provide tools that
address the why, not just the where.
Because when we help children regulate their nervous systems, we
don’t just relieve pain. We restore their ability to learn, play,
connect, and thrive.
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