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Abstract 

Yawning remains a widely observed but poorly understood physiological phenomenon. This paper 

proposes that yawning is triggered by a mismatch between the brain's sustained oxygen demand during 

alertness and the body's reduced oxygen supply caused by relaxation or semi-asleep states. 

Incorporating carbon dioxide (CO₂) dynamics and parallels with exercise physiology, this theory explains 

yawning as a reflexive mechanism to restore homeostasis between oxygen demand and supply. 

Experimental observations of induced yawning during guided relaxation support this hypothesis. The 

theory reframes boredom-related yawning as arising from physical relaxation rather than purely mental 

disengagement. This model provides a foundation for further experimental validation. 

 

Introduction 

Yawning is a universal behavior observed in humans and many animals, yet its purpose remains 

debated. Existing theories propose functions such as brain cooling, arousal regulation, and social 

bonding. This paper introduces a novel hypothesis: yawning is a physiological response to mismatches 

between the brain's oxygen requirements and the body's oxygen delivery, driven by relaxation-induced 

changes in heart and respiration rates. The role of CO₂ accumulation in regulating yawning is explored, 

along with its implications for understanding boredom-related yawning. 

 

Hypothesis 

Yawning is triggered by a mismatch between the alert state of the brain, requiring sustained oxygen 

delivery, and the relaxed state of the body, which reduces oxygen supply. This mismatch leads to 

transient increases in CO₂ levels, which stimulate yawning as a corrective mechanism. 

 

Mechanisms and Processes 

1. Mismatch Between Brain and Body States: 

o During relaxation or semi-asleep states, heart rate and respiratory rate decrease, 

reducing oxygen delivery to the brain. 

o In contrast, the brain remains active, maintaining its typical oxygen demand. 

2. Role of Carbon Dioxide: 

o CO₂ is a sensitive marker of metabolic activity. Its concentration rises more significantly 

than oxygen depletion during physiological mismatches. 



o Increased CO₂ levels trigger respiratory adjustments, including yawning, to restore 

equilibrium. 

3. Yawning as a Reflexive Mechanism: 

o Yawning involves a deep inhalation, increasing lung ventilation and oxygen uptake while 

expelling excess CO₂. 

o The mechanical action of yawning may also stimulate blood flow, enhancing oxygen 

delivery to the brain. 

4. Self-Guided Falling Asleep: 

o Guided relaxation exercises that mimic a semi-asleep state induce yawning due to 

reduced oxygen delivery and CO₂ accumulation. Yawning continues until either 

equilibrium is restored or sleep reduces brain oxygen demand. 

 

Experimental Observations 

Participants were instructed to relax their bodies progressively, focusing on slowing their breathing and 

mimicking sleep-like states. 

• Result: Within one minute, participants began yawning and continued until they either re-

energized their bodies or fell asleep. 

• Interpretation: The relaxation induced a mismatch between the brain's oxygen demand and the 

body's reduced supply, triggering yawning. 

 

Application to Boredom 

Boredom-induced yawning arises from physical relaxation caused by disengagement from external 

stimuli. Rather than being purely a mental state, boredom reflects a transition toward a semi-asleep 

state, leading to the physiological mismatch described. 

 

Discussion 

The proposed theory integrates yawning with known physiological principles, particularly the regulation 

of oxygen and CO₂. By focusing on the brain-body mismatch, this model provides a unified explanation 

for spontaneous yawning and its prevalence during transitions between states of arousal. The role of 

CO₂ as a primary trigger offers a quantifiable factor for future studies. 

 

Conclusion 

Yawning serves as a physiological mechanism to correct mismatches between the brain's oxygen 

demand and the body's reduced supply during relaxation. This theory provides a framework for 



understanding yawning in contexts such as boredom, transitions to sleep, and potentially other arousal-

related phenomena. 

 

Future Directions 

1. Controlled studies measuring CO₂ and O₂ levels during yawning. 

2. Investigating yawning in other contexts, such as contagious yawning and empathy. 

3. Assessing whether yawning confers unique physiological benefits beyond regular respiration. 

 


