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Introduction
Heartburn is a burning sensation behind the breastbone that commonly occurs when stomach
contents move upward into the esophagus. Gastroesophageal reflux disease, or GERD, develops when
reflux causes troublesome recurring symptoms, injury, or other complications. The central anatomical
problem is failure or overload of the antireflux barrier at the gastroesophageal junction rather than a
simple condition of “too much” or “too little” stomach acid. The lower esophageal sphincter, crural
diaphragm, angle of His, hiatal anatomy, esophageal clearance, gastric pressure, and transient
sphincter relaxations all influence whether stomach contents move upward. Acid matters because the
esophageal lining lacks the same defenses as the stomach, making acidic reflux irritating, but weakly
acidic or non-acid reflux can also produce symptoms in some patients. Current NIDDK information
continues to identify a weak or inappropriately relaxing lower esophageal sphincter, obesity,
pregnancy, smoking, some medicines, and hiatal hernia among important factors associated with
GERD (NIDDK, 2026). The American College of Gastroenterology’s current guideline listing continues
to identify its GERD clinical guideline as the professional reference for diagnosis and management
(Katz et al., 2022).

The Antireflux Barrier and Hiatal Anatomy
The lower esophageal sphincter is a specialized high-pressure zone of smooth muscle at the junction
between the esophagus and stomach. During swallowing it relaxes briefly so food can enter the
stomach, then regains tone. The crural diaphragm surrounds the esophagus at the diaphragmatic
hiatus and provides additional external compression, particularly when abdominal pressure rises
during coughing, lifting, or bending. Reflux becomes more likely when these structures are weak,
relax inappropriately, or lose their normal alignment. Transient lower esophageal sphincter
relaxations are physiological reflexes that allow swallowed air to escape and are also a major pathway
for reflux. A hiatal hernia can worsen the problem by allowing part of the stomach to move through
the diaphragm into the chest, separating sphincter pressure from the diaphragmatic pinch and
creating a reservoir from which material can reflux. Many small hiatal hernias cause no symptoms, so
anatomy must be interpreted together with clinical findings. Obesity, pregnancy, large meals, and
some patterns of strain can increase the pressure gradient from the abdomen toward the chest and
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make a vulnerable barrier easier to overcome.

Why Reflux Irritates the Esophagus
Parietal cells in the stomach produce hydrochloric acid, which supports protein digestion, activates
pepsin, assists release of selected nutrients, and helps limit ingested microorganisms. The stomach
normally tolerates this environment because mucus and bicarbonate, epithelial tight junctions,
mucosal blood flow, and rapid cellular repair protect its lining. The esophagus does not possess the
same defensive system. When gastric contents remain in contact with esophageal tissue, acid and
pepsin can produce burning, inflammation, erosions, or ulceration. Refluxate may also contain bile,
gas, or food, and patients taking acid-suppressive therapy can experience weakly acidic or non-acid
reflux. Reflux hypersensitivity adds another mechanism in which physiologic reflux events produce
disproportionate symptoms, while functional heartburn can occur when testing does not demonstrate
a reflux–symptom relationship. These distinctions explain why self-diagnosing heartburn by assuming
abnormal acid production is unreliable. Reduced gastric acid secretion, or hypochlorhydria, is a
separate condition that may occur with atrophic gastritis, gastric surgery, infection-related changes,
or acid-suppressive treatment. A person can have low-acid gastric contents and still experience reflux
because acidity and direction of movement are different variables.

Symptoms, Alarm Features, and Diagnostic Testing
Typical GERD symptoms are heartburn and regurgitation, while some people also report sour taste,
belching, nausea, cough, hoarseness, throat discomfort, or symptoms that worsen after meals or
when lying down. NIDDK cautions that chest pain and other warning symptoms require appropriate
medical evaluation because cardiac disease and other conditions can resemble reflux (NIDDK, 2026).
Difficulty swallowing, painful swallowing, gastrointestinal bleeding, persistent vomiting, unexplained
weight loss, or progressive symptoms are important alarm features. Many adults with classic
heartburn or regurgitation and no alarm signs can begin with clinical assessment and an appropriate
therapeutic trial rather than immediate invasive testing. Upper endoscopy is used when complications
or alternative diagnoses are suspected, although a normal examination does not exclude GERD.
Ambulatory pH monitoring measures acid exposure and symptom association, while impedance-pH
testing can identify weakly acidic and non-acid movement. Esophageal manometry evaluates motility
and sphincter function and is particularly important before antireflux procedures or when a
swallowing disorder is suspected. Diagnostic tests are most useful when they answer a defined
clinical question rather than being ordered simply because occasional heartburn exists.

Factors That Worsen Reflux and Evidence-Based
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Management
Excess body weight, pregnancy, tobacco exposure, hiatal hernia, large meals, and selected medicines
can challenge the antireflux barrier. Food triggers are individual, so universal elimination of coffee,
chocolate, mint, spicy food, citrus, or every commonly blamed item can create unnecessary
restrictions without improving symptoms. Useful behavioral measures can include weight loss when
excess weight contributes, avoiding meals close to bedtime, remaining upright after late meals,
stopping tobacco use, and elevating the upper body for troublesome nighttime reflux (NIDDK, 2026).
Antacids provide short-term relief, histamine-2 receptor antagonists reduce acid secretion, and
proton-pump inhibitors remain the main medical treatment for frequent GERD and healing erosive
esophagitis under current ACG guidance (Katz et al., 2022). Acid suppression reduces how irritating
refluxate is; it does not mechanically tighten the lower esophageal sphincter. Correct timing, dose,
adherence, and periodic review therefore matter. Patients should not abruptly stop prescribed
medicines or attempt to raise stomach acidity with unregulated supplements simply because internet
claims attribute heartburn to low acid. Management should match the demonstrated mechanism and
risk.

Complications and the Role of Antireflux
Procedures
Persistent reflux can lead to erosive esophagitis, bleeding, peptic stricture, and Barrett’s esophagus.
Barrett’s involves replacement of the usual lower-esophageal lining with intestinal-type epithelium
and is associated with increased risk of esophageal adenocarcinoma, although most people with
Barrett’s do not develop cancer. Screening is therefore targeted rather than universal and considers
factors such as age, duration of symptoms, obesity, smoking, sex, and family history. Surgery or
selected endoscopic procedures may be considered in appropriately evaluated patients with
objectively confirmed reflux, troublesome regurgitation, a significant hiatal hernia, medication
intolerance, or a preference for an intervention after discussion of alternatives. Procedures aim to
restore anatomy or reinforce the antireflux barrier, but they also carry risks including dysphagia, gas-
bloat symptoms, recurrent reflux, and possible revision. They should not be used as substitutes for
diagnostic clarity. The same principle applies across age groups. Pregnancy can promote reflux
through hormonal and pressure changes, while infants and children require pediatric assessment
because their symptom patterns differ from those of adults. Anatomy, physiology, symptom burden,
and complications should determine treatment intensity.

Conclusion
Heartburn and acid reflux are best understood as disorders of movement across the gastroesophageal
junction rather than as proof that the stomach contains an abnormal amount of acid. The lower
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esophageal sphincter and crural diaphragm normally work together as an antireflux barrier, while
hiatal hernia, inappropriate sphincter relaxation, increased abdominal pressure, impaired clearance,
and individual sensitivity can increase reflux or its consequences. Gastric acid contributes to injury
because the esophagus lacks the stomach’s protective lining, but both weakly acidic and non-acid
reflux can produce symptoms. This is why low-acid theories do not provide a general explanation for
GERD. Current clinical guidance supports mechanism-based assessment, lifestyle measures targeted
to demonstrated triggers, acid suppression when indicated, and objective testing when alarm
features, persistent symptoms, or invasive treatment decisions require it (Katz et al., 2022; NIDDK,
2026). Severe or unfamiliar chest pain, progressive swallowing difficulty, bleeding, persistent
vomiting, or unexplained weight loss should not be managed as routine heartburn. Accurate
anatomical understanding helps patients avoid unsafe self-treatment and directs care toward the
barrier, exposure, and complications actually responsible for disease.
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