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FIGHT-FLIGHT REACTION

Fight-Flight Reaction

Primary Disciplinary Field(s): Psychology, Physiology, Neurobiology

1. Core Definition

The fight-flight reaction, formally known as the acute stress response or hyperarousal, is an
automatic, non-conscious physiological mechanism that occurs in response to an event perceived
as physically or psychologically harmful, threatening, or terrifying. This survival mechanism is
designed to prepare the organism to either vigorously combat the perceived threat (fight) or rapidly
flee from it (flight). It is often referred to as the emergency reaction or emergency syndrome,
emphasizing its crucial role in immediate survival.

This reaction is fundamentally mediated by the sympathetic nervous system, a division of the

autonomic nervous system. When a threat is detected--whether real (e.g., a physical attack) or
perceived (e.g., intense public speaking anxiety)--the hypothalamus initiates a cascade of
hormonal releases. These hormones, primarily cortisol and adrenaline (epinephrine), induce a
rapid systemic shift, diverting energy resources away from long-term maintenance processes (like
digestion and immunity) toward immediate muscular and neurological readiness.

The speed and efficiency of the fight-flight reaction are paramount. It bypasses rational, reflective
thought processes controlled by the prefrontal cortex, instead relying on the rapid processing
capabilities of the amygdala. This evolutionary necessity allows for instantaneous action when
hesitation could result in serious injury or death, ensuring that the organism prioritizes survival over
complex cognitive assessment during moments of acute danger.

2. Etymology and Historical Development

While humans have always experienced intense, primal responses to danger, the scientific
understanding and naming of this specific mechanism are largely attributed to American
physiologist Walter Bradford Cannon. Working in the early 20th century, Cannon established the
crucial relationship between emotional stress and physiological responses, formalizing his
observations in his 1915 work, Bodily Changes in Pain, Hunger, Fear and Rage.

Cannon's research focused heavily on the role of the sympathetic nervous system and the rapid
release of catecholamines, demonstrating how these biological factors prepared the body for
energy expenditure. His work provided the foundational framework for modern stress theory,
emphasizing the body's innate capacity for maintaining internal stability--a concept he termed
homeostasis. He argued that the fight-flight response was the necessary mechanism to restore this
internal balance following external disruption.
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In subsequent decades, the model was refined. Notably, researchers recognized that the reaction
to danger often involved a third, equally adaptive response: freeze. The inclusion of the freeze
response acknowledges that in certain situations, particularly when escape or confrontation is
impossible, tonic immobility (playing dead or remaining perfectly still) may be the most
advantageous survival strategy, especially in predatory encounters where movement triggers
attack. Thus, the concept is now frequently discussed as the fight-flight-freeze response.

3. Key Concepts and Components

The fight-flight reaction involves coordinated activation across multiple physiological systems,
controlled by the hypothalamic-pituitary-adrenal (HPA) axis and the autonomic nervous system.
The immediate preparation for emergency action relies on several integrated components:

Sympathetic Nervous System Activation: The initial trigger involves the immediate activation of
the sympathetic nervous system, causing the adrenal glands to release adrenaline (epinephrine)
and noradrenaline (norepinephrine). These hormones travel rapidly through the bloodstream,
initiating widespread physical changes.

Cardiovascular and Respiratory Changes: Heart rate increases dramatically (tachycardia) and
blood pressure rises, accelerating the transport of oxygen and glucose to the major muscle groups.
Respiration quickens (hyperventilation), ensuring maximum oxygen uptake to fuel the anticipated
intense physical exertion required for fighting or fleeing.

Musculoskeletal Mobilization: Blood flow is strategically redirected from non-essential areas
(such as the skin, digestive tract, and reproductive organs) to the skeletal muscles, preparing them
for immediate, powerful action. This shunting of blood also causes paleness and peripheral
coldness.

Sensory and Cognitive Alterations: Pupils dilate (mydriasis) to allow maximum light intake,
enhancing vision for identifying threats. Pain perception temporarily diminishes (stress-induced
analgesia) to allow the organism to continue fighting or running despite injury. Cognitive focus
narrows intensely on the threat, sometimes leading to "tunnel vision,” while peripheral awareness
is suppressed.

Metabolic Shifts: The liver converts stored glycogen into glucose, which is released into the
bloodstream, providing a surge of metabolic fuel necessary for the high-energy demands of the
emergency response.

4. Physiological Cascade

The physiological process follows a predictable cascade once a threat is registered. First, sensory
information is processed instantly by the thalamus, which routes the input simultaneously to the
slower, analytical cortex and the faster, emotional amygdala. The amygdala, recognizing danger
based on previous memory or instinct, triggers the hypothalamus.
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The hypothalamus acts as the command center, initiating two main pathways: the rapid
sympathetic-adreno-medullary (SAM) axis and the slower, but more sustained, HPA axis. The
SAM axis is responsible for the adrenaline rush and the immediate physical changes--this is the
"fight-flight" part. The HPA axis involves the release of corticotropin-releasing hormone (CRH),
which stimulates the pituitary gland to release adrenocorticotropic hormone (ACTH). ACTH travels
to the adrenal cortex, prompting the release of cortisol.

Cortisol is the primary stress hormone responsible for maintaining the heightened state of arousal
over a longer duration, ensuring sufficient energy reserves are available. Once the threat passes,
the parasympathetic nervous system (the "rest and digest" system) engages, releasing
neurotransmitters like acetylcholine to slow the heart rate, normalize breathing, and gradually
return the body to a state of homeostasis.

5. Significance and Impact

The fight-flight reaction holds immense evolutionary significance. For early humans and non-
human species, its functionality was absolute: it provided the crucial edge necessary for surviving
predation or hostile encounters. Organisms lacking this rapid response mechanism would quickly
be eliminated from the gene pool.

In the modern context, however, the reaction's adaptive value is complicated. While essential for
responding to acute physical emergencies (e.g., stopping short of an oncoming car), the reaction is
frequently triggered by chronic, non-lethal psychological stressors--such as workplace deadlines,
financial anxiety, or relationship conflicts. Since the body is constantly prepared for physical
combat or escape but cannot utilize that energy effectively (one cannot physically fight a bad credit
score), the sustained activation of the HPA axis can become detrimental.

Chronic activation of the fight-flight response leads to persistently high levels of cortisol and
adrenaline, contributing significantly to modern health issues. These include anxiety disorders,
hypertension, cardiovascular disease, immune system suppression, gastrointestinal problems, and
chronic fatigue. Understanding the mechanism is therefore critical in clinical psychology and
medicine for treating stress-related illnesses.

6. Debates and Extended Models

While the fight-flight model remains the cornerstone of stress physiology, it has been subject to
expansion and refinement over time to account for complex behavioral responses.

The Tend-and-Befriend Response: Sociological and psychological research, particularly led by
Shelley Taylor and colleagues, introduced the tend-and-befriend model, primarily observed in

females. This model suggests that, particularly under stress, females may exhibit behaviors aimed
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at protecting offspring (tending) and seeking social support or forming alliances (befriending) rather
than immediate flight or fight. This response is theorized to be modulated by oxytocin, which
counteracts the immediate effects of cortisol and adrenaline.

The Inclusion of Freeze: The addition of the "freeze" response is now widely accepted. This
response, often linked to dissociation or tonic immobility, is particularly relevant in the study of
trauma and post-traumatic stress disorder (PTSD). During freeze, heart rate and respiration may
slow dramatically, and the individual may appear disconnected or unresponsive, often an adaptive
response when overwhelmed by a perceived unavoidable threat.

The Faint Response: Some researchers also include the "faint" response, a vasovagal syncope,
which causes a sudden drop in heart rate and blood pressure. While less common, this response
may serve an evolutionary purpose by reducing blood loss if injured, though it is often considered a
maladaptive overreaction in non-physical threat scenarios.

7. Further Reading

Walter Cannon (Physiologist)

Sympathetic Nervous System

Adrenaline (Epinephrine)

Tend and Befriend Theory
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