
 

 
Author - Editor:  Professor of Medicine Desire’ Dubounet, D. Sc. L.P.C.C. 

 

— from unborn babies to the oldest great-grandparent. Animals do it, too. But why, exactly, do people 

and animals yawn? No one knows for sure. But there are many theories (ideas) about why people 

yawn.  One is that when we are bored or tired, we just don't breathe as deeply as we usually do. As 

this theory goes, our bodies take in less oxygen because our breathing has slowed. Therefore, 

yawning helps us bring more oxygen into the blood and move more carbon dioxide out of the blood. 

Yawning, then, would be an involuntary reflex (something we can't really control) to help us control 

our oxygen and carbon dioxide levels. Sounds good, but other studies have shown that breathing 

more oxygen does not decrease yawning. Likewise, breathing more carbon dioxide does not increase 

yawning. Hmmm. Now what? 

Another theory is that yawning stretches the lungs and lung tissue. Stretching and yawning may be a 

way to flex muscles and joints, increase heart rate, and feel more awake. 

Other people believe that yawning is a protective reflex to redistribute the oil-like substance 

called surfactant (say: sur-fak-tint) that helps keep lungs lubricated inside and keeps them from 

collapsing. So, if we didn't yawn, according to this theory, taking a deep breath would become harder 

and harder — and that would not be good!  

But there is one idea about yawning that everyone knows to be true. It seems contagious. If you yawn 

in class, you'll probably notice a few other people will start yawning, too. Even thinking about yawning 

can get you yawning. How many times have you yawned while reading this article? We hope not 

many! 
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We yawn to balance inner ear pressure 
Your middle ear (the portion inside the eardrum) is connected to the outside world through the 

eustachian tube, which connects your middle ear to the back of your nose. This tube is normally 

collapsed, allowing your middle ear area to be airtight, but when you yawn, it opens. 

 

There is a pressure difference between your middle ear and the outside world when you're 

going up an elevator or an airplane, for instance. Yawning opens up the eustachian tube which 

lets the pressure between the two become equal. 

Why do I tear up when I yawn?                   
When I first heard the national anthem in grade one, I would yawn at the midway point every time, 

without fail. Not a small yawn, either, we’re talking a jaw-dislocating-lion-sized-after-20-hour-nap 

yawn. It made tears roll out of my eyes and my nose sniff. Ms. McKeegan probably thought I was 

the most patriotic student ever and was crying from the beauty of ‘O Canada’. 

 



Under your eyes lies the lachrymal ducts, where your tears are stored. When you yawn, the muscles in 

your face contract which squeezes these ducts and forces tears to fall out of your eyes. These channels 

run along the side of your nose, which makes your nose run too, giving you the full crying experience. 

 

The world's most contagious prank: Comedian films himself 
making complete strangers yawn from New York to Egypt 

Roman Atwood passes his yawn onto tourists in the US, UK, 
and France 

The pranksters YouTube video has gone viral with more than 
2million hits 

By STEVE NOLAN 
PUBLISHED: 18:43 GMT, 1 June 2013 | UPDATED: 09:14 GMT, 2 June 2013 

 
Surely the last thing any comedian worth his salt wants to see is his audience yawning. 
But one YouTube prankster has travelled the world for his latest stunt - with the sole aim of making people 
yawn. 
And despite its sleepy content, the video of his adventures - ultimately aimed at making its viewers yawn too - 
has gone viral with more than two million hits on YouTube so far. 

 

Read more: http://www.dailymail.co.uk/news/article-2334406/Watch-video-try-yawn-comedian-tries-create-worlds-contagious-

prank.html#ixzz2xcSqEOen  
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Abstract : Almost all the vertebrates yawn, testifying the phylogenetic old origins of this 

behavior. Correlatively speaking, yawning shows an ontogenical precociousness since it 

occurs as early as 12 weeks after conception and remains relatively unchanged 

throughout life. Thus, it is contended that these common characteristics and their 

diencephalic origin allow to model an approach from which emerges a pivotal link 

between yawning and REM sleep. Yawning and stretching reverse the muscular atonia of 

the REM-sleep and reopen the collapsed airways. Yawning appears as a powerful 

muscular stretch, recruiting specific control systems particularly the paraventricular 

nucleus of the hypothalamus, the Locus Coeruleus and the reticular activating system 

from which the vigor of this ancestral vestige, surviving throughout evolution with little 

variation, may increase arousal. 

  

On the other hand, the James-Lange theory proposes that afferent feedback from muscles 

and viscera provides the brain with a feeling that characterizes the active motivational 

state and arousal. On this basis and using selected supporting findings from the literature 

and from data provided by daily life, it is contended that yawning takes part in 

interoceptiveness by its capacity to increase arousal and self-awareness. Adaptative 

behaviors depend on interactions among the nervous system and the body by a 

continuous feedback between them. The body's schema is a main component of the self, 

and interoceptive process is essential to awareness of the body and arousal. Yawning 

contributes to bodily consciousness as a behavior affiliating a sensory motor act and his 
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perception from which pleasure is derived. Yawning can be seen as a proprioceptive 

performance awareness which inwardly provides a pre-reflective sense of one's body and 

a reappraisal of the body schema. The behavioral consequences of adopting specific 

regulatory strategies and the neural systems involved act upon attention and cognitive 

changes. Thus, it is proposed that yawning is a part of interoceptiveness by its capacity to 

increase arousal and self-awareness. 

 
Résumé : Il semble qu'à peu près tous les vertébrés bâillent, ce qui témoigne de 

l'ancienneté phylogenétique de ce comportement. En corollaire, le bâillement se 

caractérise par sa précocité ontogénique (récapitulation ontogenique ou loi de von Baer) 

puisqu'il est détectable chez le foetus dès 12 semaines après la conception et qu'il perdure 

la vie durant, sans changer d'aspect. 

  

Ces deux caractéristiques et son origine diencéphalique permettent de proposer une 

théorie montrant les liens étroits unissant le bâillement et le sommeil paradoxal. 

Bâillements et pandiculations inversent l'hypotonie musculaire et le collapsus des voies 

respiratoires supérieures caractérisant le sommeil paradoxal. Le bâillement apparaît 

comme une puissante contraction musculaire, activée par un système neuronal 

comprenant le noyau paraventriculaire de l'hypothalamus, le locus coeruleus, et la 

réticulé activatrice du tronc cérébral. Toutes ces structures participent du système du 

maintien et de la stimulation de l'éveil, expliquant l'importance du bâillement, vestige 

comportemental ancestral. 

  

D'autre part, la théorie des émotions de James-Lange propose que les sensations 

provenant des muscles et des viscères sont parmi les perceptions nécessaires à l'activité 

cérébrale tant pour l'éveil que pour la conscience d'être. A partir de ce concept et en 

collectant de multiples données d'observations et de la littérature, pourquoi ne pas 

concevoir le bâillement comme un des éléments constituant l'intéroception par sa capacité 

à stimuler l'éveil, la vigilance et la conscience. 

  

De l'interaction permanente et réciproque entre le cerveau et l'ensemble du corps dépend 

l'élaboration de comportements adaptés. Le schéma corporel est un élément essentiel du 

Soi. Le processus de l'intéroception est essentiel à la vigilance et à la conscience d'être. 

Le bâillement participe aux mécanismes de la perception conciente du corps comme 

comportement associant une activité motrice sensoriellement perçue à laquelle s'ajoute 

une composante hédonique. Le bâillement peut ainsi se concevoir comme un 

comportement renforçant l'auto-perception du corps et l'engramme du schéma corporel. 

D'autre part, l'attention et la cognition nécessitent des régulations adaptatives 

comportementales spécifiques (homéostasiques) sous-tendues par des circuits neuronaux 

propres. 

  

L'agrégat de toutes ces données permet de proposer que le bâillement est un 

comportement adaptatif visant à stimuler l'éveil et dont la perception accroît la vigilance 

et la conscience de soi. 

 
« I should like to work like the archeologist who pieces together the 
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fragments of a lovely thing which are alone left to him. As he proceeds, 
fragment by fragment, he is guided by the conviction that these fragments 
are part of a larger whole which, however, he does not yet know » 

Hans Spemann (1938). 
  

Introduction. 

Organisms exhibit cyclic variations in a variety of essential functions, including the 

sleep-wake cycle, feeding and reproduction, secondary, for example, to the daily 

alternation of darkness and light exerted by the rotation of the earth. Yawning, one of the 

most underappreciated of stereotyped behaviors, appears to be associated with each 

behavioral transition occurring at the beginning and the end of these functions. Our 

purpose is to give a new insight built on an evolutionary perspective of the wake/sleep 

system, and in particular, to argue that yawning shares links with REM sleep and arousal. 

The properties of yawning, thus revealed, help to give new explanations of its mysterious 

functions and of its survival without evolutionary variations postulating a particular 

importance in terms of needs. One might assume that yawning is a component of the 

interoceptive processes, essential to awareness and arousal. It is contended that yawning 

is a part of interoception by its capacity to increase arousal and self-awareness [2]. 

  

Yawning: its cycles, its life. 
Ethologists agree that most vertebrates yawn. Yawning is morphologically similar in 

reptiles, birds, mammals and fish. There are three types of morphologically identical 

yawns occurring in three distinct situations: situations relative to circadian rest-activity 

rhythms, situations relative to feeding, situations relative to sexuality or social 

interactions [3]. 

  

Yawning is a stereotyped and often repetitive motor act characterized by gaping of the 

mouth accompanied by a long inspiration, a brief acme followed by a short expiration. In 

human, the expansion of the pharynx can quadruple its diameter at rest diameter, while 

the larynx opens up with maximal abduction of the vocal cords. These characteristics 

cannot be noticed in any other moment of life. Yawning is not just a matter of opening 

one's mouth, but a generalised stretching of muscles, those of the respiratory tract 

(diaphragm, intercostal), the face and the neck. It may be seen as a part of the generalized 

stretch, named pandiculation, with which it is generally associated [4]. It is necessary to 

notice that the function of stretching is actually not well understood. This association of 

complex and synergic movements occurs with an involuntary occurrence and shares no 

criteria of a classical reflex. 

  

When animals change between behaviors, they are not merely responding in a passive 

way to conditions of the environment, like day-night succession, for example. Rather, 

they are following internally generated signals produced by homeostasis procedures 

originating from the hypothalamus (suprachiasmatic nucleus, SCN, and paraventricular 

nucleus, PVN, of the hypothalamus). This internal rhythm has the ability to anticipate the 

transitions and triggers behavioral and physiological changes in accordance with those 

transitions. This association has two advantages : predictability and the possibility to 

detect the unexpected. Yawning is a behavior which shares these characteristics and 



appears to be associated with transitions between periods of high and low activity or 

arousal. A circadian pattern has been found in spontaneous yawning. In normal, 

unstressed humans daily peaks of yawning are associated with transitions from sleeping 

to waking and from waking to sleeping [5,6]. 

  

Yawning : neurophysiology. 
Until now, no specific cerebral structure has been identified as a yawning centre. A good 

number of clinical and pharmacological arguments indicate that yawning involves the 

hypothalamus (particularly the PVN), the bulbus and pontic regions, with frontal region 

connections in primates and to the cervical medulla. The PVN is an integration centre 

between the central and peripheral autonomic nervous systems. It is involved in 

numerous functions ranging from feeding, metabolic balance, blood pressure and heart 

rate, to sexual behaviour and yawning. In particular, a group of oxytocinergic neurons 

originating in this nucleus and projecting to extra-hypothalamic brain areas (e.g., 

hippocampus, medulla oblongata and spinal cord) controls yawning and penile erection. 

Activation of these neurons by dopamine and its agonists, excitatory amino acids (N-

methyl-D-aspartic acid) or oxytocin itself, or by electrical stimulation leads to yawning, 

while their inhibition by gamma-amino-butyric acid (GABA) and its agonists or by 

opioid peptides and opiate-like drugs inhibits yawning and sexual response. The 

activation of these neurons is secondary to the activation of nitric oxide synthase, which 

produces nitric oxide. Nitric oxide in turn causes, by a mechanism that is as yet 

unidentified, the release of oxytocin in extra-hypothalamic brain areas. Other compounds 

modulate yawning by activating central oxytocinergic neurons: sexual hormones, 

serotonin, hypocretine and endogenous peptides (adrenocorticotropin-melanocyte-

stimulating hormone). Oxytocin activates cholinergic neurotransmission in the 

hippocampus and the reticular formation of the brainstem [7,8]. Acetylcholine induces 

yawning via the muscarinic receptors of effectors from which the respiratory neurons in 

the medulla, the motor nuclei of the Vth,VIIth, IXth, Xth, and XIIth cranial nerves, the 

phrenic nerves (C1-C4) and the motor supply to the intercostal muscles. 

  

Yawning: ontogenesis. 
The facial bone structure and the brain become distinct starting from a common 

embryonic structure, the ectoblast. The cephalic pole comprises an original 

embryological encephalo-facial and encephalo-cervical segmentation with a strict 

topographical correspondence: the naso-frontal and premaxillary structures are joined to 

the anterior brain; the maxillo-mandibular and anterior cervical structures are joined to 

the brainstem and its nerves. At the beginning of the third month, the embryo becomes a 

fetus with the occurrence of the first oral and pharyngal motor sequences under the 

control of the neurological development of the brainstem. The development of the 

suction-deglutition and yawning activity, sharing the same embryological origin, shows 

the importance of the brainstem in the neurophysiological development of the 

oropharyngeal activity coordinated with the respiratory, cardiac and digestive regulations 

which have the same neuroanatomical localization [9,10]. These circuits that generate 

organized and repetitive motor patterns, such as those underlying feeding, locomotion 

and respiration belong to the Central Pattern Generators in the medulla (CPG) which are 

genetically determined, subserving innate motor behaviours essential for survival [11].  
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Although in higher primates CPG are partialy under neocortical control, reflexive control 

systems involving CPG contribute to swallowing, breathing and cough [12] which are all 

dependent on pharyngo-laryngeal muscles control [13]. Thus, it is argued that yawning 

takes part of this CPG for his motor aspect. Afferent somatosensory feedbacks, for both 

temporal coordination and intensity, provide simultaneous visceral sensation and 

autonomic response (PVN) by which yawning take part of the arousal homeostasis [14]. 

Yawning and stretching have the original traits of related phylogenetic old origins and, as 

correlates, ontogenetic precociousness. Rhythmic motor patterns and movements are seen 

embryonically, before they are needed for behavior from which it is suggested that 

activity in immature networks is important for circuit formation and transmitter 

specification [11]. In the human embryo, yawning occurs as early as 12 weeks after 

conception and remains relatively unchanged throughout life. Its survival without 

evolutionary variations postulates a particular importance in terms of developmental 

needs. The strong muscular contraction that signifies a yawn is metabolically expensive. 

If we accord with the terms of Darwin's evolutionary propositions, the costs of brain 

activity must be outweighed by the advantages gained in terms of developmental fitness. 

Thus, a structural hypothesis suggests activation in the synthesis of neurotrophins, which 

lead to a cascade of both new synapse formation or recruitment, and activation through 

the diencephalon, brainstem, and spinal cord. The phenomenon of activity-dependent 

development has been clearly shown to be one mechanism by which early sensory or 

motor experience can affect the course of neural development [15]. The ability to initiate 

motor behavior generated centrally and linked to arousal and respiratory function is a 

property of the brainstem reticular formation, which has been remarkably conserved 

during the phylogeny of vertebrates including agnathans, fishes, amphibians, reptiles, and 

birds [16,17]. Therefore, conservative developmental mechanisms orchestrating the 

organogenesis of the brainstem in all vertebrates are probably crucial for arousal and 

breathing. 

  

As an example, it is possible to compare Ondine's syndrom, congenital or acquired 

(Chiari malformation) with the locked-in syndrome. It allows to distinguish brainstem 

from supramedullary regulatory mechanisms in humans. The former comprises loss of 

autonomic respiratory control, requires volitional breathing for survival, and points out 

the loss of any yawn. The latter entails loss of corticospinal or corticobulbar tracts 

required for volitional breathing, preserves autonomic respiratory control and 

characterizes automatic-voluntary dissociation with tenacious yawns [18]. Thus, yawning 

provides evidence for the emergences of stereotyped inborn fixed action patterns which 

may reappear as pathological states: epilepsy, stroke [19,20,21]. 

  

Sleep, arousal and yawning. 
The phylogenetic appearance of sleep proposes that the nocturnal resting in poikilotherms 

most probably manifests in mammals as a form of rapid eye movement (REM) sleep or 

paradoxical sleep, which is characterized by peripheral muscular atonia originating in the 

dorsal part of the brainstem, rostral to the pons [22]. Based on numerous studies of 

fetuses and infants in a variety of mammalian species, it is widely believed that the 

earliest form of sleep is properly characterized as active sleep, that is an immature form 

of REM sleep and preponderant at birth. Accordingly, it is thought that quiet sleep, an 
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immature form of slow-wave sleep (SWS), emerges as REM sleep's predominance 

diminishes during ontogeny [23,24,25]. 

  

In the early intra-uterine life, a diffuse collection of phasic and cyclic motor events occur 

that gradually coalesce. For the fetus, sleep and wakefulness are reliably characterized, 

respectively, by periods of myoclonic twitching expressed against a background of 

muscle atonia and high-amplitude behaviors (e.g., locomotion or stretching-yawning) 

expressed against a background of high muscle tone. Movements of the limbs, such as 

stretching, yawning, and kicking, are typically considered to indicate periods of 

wakefulness [26]. Periods of twitching are almost always followed by the abrupt onset of 

high-amplitude awake behaviors, thus completing the cycle. Although myoclonic 

twitching during active sleep in infants is more prevalent and more intense than that seen 

during REM sleep in adults, its similarities to the adult behavior and its linkage to periods 

of atonia suggest developmental continuity between the infant and adult sleep states. The 

maturation of the central nervous system, based on myelinization, starts in the spinal cord 

and then proceeds to the brainstem and forebrain. Thus, paradoxical sleep mechanisms 

located in the brainstem are the first to mature and the only ones to function. Then, the 

slow-wave sleep and waking structures become mature [27,28,29]. Namely, the 

widespread control of neuronal activity exerted by specific REM sleep processes helps to 

direct brain maturation through activity-dependent developmental mechanisms. It may be 

inferred that REM sleep (and possibly yawning) directs the course of brain maturation in 

early life through the control of neural activity [11]. Behavioral pattern continuity from 

prenatal to postnatal life shows a strict parallelism between the ontogeny of REM sleep 

and yawning. Basically, REM sleep in the human declines from 50% of total sleep time 

(8 h) and a frequency of 30/50 yawns per day, in the newborn, to 15% of total sleep time 

(1 h) and less than 20 yawns per day, in the adult. This decrease takes place mainly 

between birth and the end of puberty. The emergence of distinct states is followed by 

dramatic changes in the amounts, duration, and cyclicity. An ultradian rhythm may be 

graded; in a period from 50 to 60 minutes appears an alternation of moment characterized 

by motor activity and by rest, as in newborns. Each period of rest switches over a period 

of activity by a yawn. Thus a periodicity of one or two yawns per hour can be noticed. 

Yawning appears 2 weeks before any discernible sleep-wake states, and its expression 

gradually becomes linked. No changes in the incidence of yawns between 20 and 36 

weeks of gestational age have been observed by Roodenburg [30] in the fetus. In preterm 

and full-term infants, yawns are frequently observed on the first days of life [31]. 

  

Thus, the REM sleep and the yawning-stretch syndrome, are two opposite muscles tones, 

ontologically linked, and may be seen as ancestral vestiges surviving throughout 

evolution with little variation. Decades ago, McLean postulated that these behavioral 

routines, similar across vertebrates, are evolutionarily conserved and mediated by the 

similarly conserved basal ganglia and related brain systems. Yawning is an example 

which validates McLean's postulates testifying that human behavioral medicine can profit 

from a broad comparative approach [32]. 



 
Yawning and awaking. 

Sleep is a reversible behavioral state of perceptual disengagment from and 

unresponsiviness to the environnement but also the inner state. The sensory inputs and 

motor outputs are simultaneously blocked when the brain is activated during REM sleep, 

putting it off-line [33]. The preferred time to wake up from sleep is phase related to 

circadian rhythms. It is suggested that the homeostatic component of sleep regulation 

dominates in the first half of sleep, while the consistency in the second half of sleep 

mainly depends on circadian components. Awakenings show a characteristic distribution 

with a maximum immediately following REM sleep. This time preferentially coincided 

with the rising slope of the circadian rhythm of deep body temperature [34,35]. Campbell 

[36] found that sleep termination did not follow a completed REM sleep episode but 

rather interrupted REM sleep. He proposes "REM sleep as a state with high neural 

activity which provides optimal physiological conditions for the transition from sleep to 

waking" [36]. The transition from sleep to waking implies a physiological process which 

leads to a new behavioral state. Awakening essentially constitutes cortical arousal and is 

revealed by electroencephalographic desynchronization and a general increase of 

electrical excitability both in sensory and motor systems [37]. The activating system [38] 

is constituted by neurons located in midbrain reticular formation (the reticular activating 

system, RAS) projecting to the thalamus and to the cortex [39]. An intrinsic function of 

the RAS is its participation in responses such that alerting stimuli simultaneously activate 

thalamocortical systems, as well as postural and locomotor systems, in order to enable an 

appropriate response (fight versus flight). Neurons are, in the majority, noradrenergic and 

particularly concentrated in small nuclei like the locus coeruleus, having widespread 

projections to forebrain areas and to virtually all brain regions. locus coeruleus activity 

varies first and foremost with the state of vigilance, as first reported in 1969 by Jouvet 

[40] and has a role in regulating different types of cognitive abilities during alertness. 



locus coeruleus neurons show low activity during low vigilance behavioral states such as 

grooming, but respond phasically to stimuli in all sensory modalities when they are novel 

and salient. The system contributes to the initiation and maintenance of behavioral 

activity necessary for the collection of sensory information and stays as a critical 

component of the central neural architecture supporting interaction with and navigation 

through the world [41]. 

  

If REM sleep may facilitate for the brain a smooth transition to wakefulness, it must be 

noticed that REM sleep is characterized by a peripheral muscular hypotonia (potent tonic 

suppression) which may immediately switch to a reversible state of basal muscle tone. It 

is suggested that the trigemino-cervical-spinal projections on the locus coeruleus, which 

convey afferent stimulations, resulting from the yawning-stretch syndrome, would favor 

behavioral adjustment, through an enhancement of 'bottom-up' information processing. 

This signal would have a general reset function. His activation is tightly related to 

stimulus and induces cognitive shifts by promoting reset of functional networks [42]. 

Each motor pattern is controlled by a specific functional network, defined as a dynamic 

assembly of neurons establishing specific spatiotemporal interactions. The powerful 

muscular contraction involved in the yawning-stretch syndrome triggers an abrupt 

dissolution of the preexisting functional network controlling the REM sleep motor pattern 

and facilitates the emergence of a functional network controlling the awaking motor 

pattern. Reconfiguration of networks is thus snappily achieved and their reorganization 

promotes rapid behavioral adaptation [43]. 

  

To recapitulate, at becoming awake, yawning and stretching reverse the muscular atonia 

which characterize REM sleep. The wide inspiration triggered by the yawn, which can be 

seen as a form of sigh, improves lung compliance by ensuring re-inflation of collapsed 

airways and alveoli. 

  

Drowsiness and fatigue may be linked to the dysruption of neural networks involved in 

tonic attention, such as the reticular activating system and related structures involved in 

the subcortical attentional network. In the course of the day, muscle tone tends to 

diminish as drowsiness approaches and the upper airway would tend to be drawn 

inwards. The stretching of skeletal muscles would tend, on one hand, to overcome the 

reduction of muscle tone in the "antigravity" muscles and, on the other hand, to restore 

normal airway resistance [44]. 

 



 
Schema agrandi 

  

How yawning is triggered ? 
Awareness and more precisely arousal, are essential components of total consciousness. 

They require the ability to integrate sensory informations from external environment, 

from internal bodily states and modulation by emotions and memory. 

The trigeminal nerve, the facial nerve, the glossopharyngeal nerve, the vagus nerve and 

the C1-C4 spinal nerves provide sensory information and terminate topographically in the 

nucleus of the solitary tract (NTS). NTS is involved in central integration for the 

regulation of arousal, sexuality and feeding. The major outputs from the NTS is the 

parabrachial nucleus which in turn provides extensive projections to a wide range of sites 

in the brainstem, hypothalamus, basal forebrain and thalamus. The NTS and the 

parabrachial nucleus project to the cerebral cortex, especially the insular visceral sensory 

field, the amygdala, the sensory and laterofrontal cortex. A part of the NTS's neurons 

projects directly to the locus coeruleus, the hypothalamus, mideline thalamic nuclei, each 

of which has direct and diffuse cortical projections. Sensory afferents from the 

musculoskeletal joints converge via the spinothalamic and the spinoreticular tracts which 

passes through the brainstem and have two divisions. The medial pathway, coming from 

diaphragm, projects to the thalamic formation and caudal raphe nuclei and then towards 

cortical sensory regions. Many afferents end in the parabrachial subnucleus, which 

provides a diffuse input to the intralaminar thalamic nuclei and thus is involved in arousal 

response to musculoskeletal and visceral stimuli. A key feature of this ascending pathway 

is that it provides collaterals that converge with the cranial nerve sensory pathways at 

virtually every level. Some of the afferents may be responsible for autonomic reflex 

responses to visceral stimuli, and it is argued to yawning. To keep in account, the 

thalamic nucleus and the PVN belong to a neural loop circuitry sending and receiving 

histaminergic projections from the tuberomammillary nucleus, and noradrenergic 

projections from the locus coeruleus. The basal ganglia, as a rule, are highly 

interconnected with the peduculonpontine tegmental nucleus (PPN). PPN shows motor 

function by controlling postural muscle tone and plays a role for the regulation of the 

sleep-wake cycle and is a limbic-motor interface for reward predictions [45,46]. 
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Taking together, these charateristics suggest that the visceral and musculoskeletal sensory 

pathways are connected to the same subcortical structures that provide arousal and 

attention mechanisms [47]. Under this perspective, yawning triggers the stimulation of 

the locus coeruleus beyond musculoskeletal and visceral sensory inputs. 

  

For example, the control of muscle tone of the neck (trapezius) and of the masseters is 

one of the elements contributing to the triggering of our awakening [48]. The 

modification of this tone would be one of the triggering events of yawning. During the 

powerful contraction caused by yawning, the spindles of the masticatory muscles 

(masseters, temporal, pterygoids), which have receptors that respond to stretching, send 

stimuli via afferent nerve of the Ia category, which are located in the mesencephalic root 

of the trigeminal nerve (ascending visceral parasympathic pathway). With the motor 

neurons of the same muscles these nerves form a monosynaptic link. This is the basis of 

the masseteric reflex. These nerves have projections on the RAS and the locus coeruleus 

which are anatomically close to the nucleus of the trigeminal nerve. Through the massive 

contraction of the masseteric muscles, yawning stimulates those structures responsible for 

cortical activation. The fact that the amplitude of the masseteric reflex varies in parallel 

with the level of vigilance constitutes another argument [49]. 

  

What is interoception ? 
School children are still routinely taught that there are five senses (sight, hearing, touch, 

smell, taste, a classification first devised by Aristotle). But it may be argued that there are 

at least six different senses in humans. The five senses belong to what is called 

exteroception, the perception of stimuli which come from an external source. 

Nociception, the perception of pain, is a distinct phenomenon that intertwined with all 

other senses, including touch. In addition, some animals have senses that humans do not, 

including the following: electroreception, magnetoreception, echolocation. 

By contrast, the sixth sense is the interoception, the sensory perceptual process for events 

occurring inside the body. It is the perception of body awareness and frequently not 

aware. The term "interoception" was introduced in 1905 by Sherrington [50]. It includes 

proprioceptive sensations and labyrinthine functions but refers also much more broadly to 

all bodily sensations, most frequently at the border of consciousness [51]. 

  

Yawning : the inside story. 

There are reciprocal connections between insula and thalamus, hypothalamus, RAS, the 

locus coeruleus. Yawning engages any of these structures related to the representation 

and/or regulation of organism state, for example, the brainstem, the hypothalamus and the 

insula. These regions share a major feature in that they are all direct and indirect 

recipients of signals from the internal milieu, visceral and musculoskeletal frame. In 

addition, some brainstem nuclei, the hypothalamus, and subsectors of the insula and 

cingulate, also generate regulatory signals necessary to maintain homeostasis. The results 

underscore the close anatomical and physiological connection between yawning and 

homeostasis, and between yawning and mapping of the ongoing state of the organism. 

The neural patterns depicted in all of these structures constitute multidimensional maps of 

the organism's internal state and they form the basis for an aspect of the feeling state. 

Some of these maps, such as those in brainstem and hypothalamus, are coarse. The maps 



in insula and cingulate regions that receive regulatory signals from brainstem and 

hypothalamus in addition to direct sensory signals from the organism, are more refined, 

and their information is accessible to consciousness, thus providing integrated perceptual 

maps of the organism state [52]. 

  

After a yawn, humans experience an unfolding feeling of well-being. Physical movement 

(somatic motor system) and respiratory activity are coordinated by interactions involving 

brainstem mechanisms and structures such the NTS, the PVN and the RAS. Visceral-

somatic sensations are functionnally and anatomically linked. Subjectively experienced 

feelings as well as emotions might be bases on higher-order re-representations of 

homeostatic afferent sensory activity in human forebrain. Direct ascending projections 

from these sites activate insular cortex by way of the basal (parasympathetic) and 

posterior (sympathetic) parts of the ventromedial nucleus of the thalamus. These 

modality-specific, topographically organized projection pathways are phylogenetically 

distinct to primates and are well-developed only in humans. These pathways 

progressively activate higher-order homeostatic afferent re-representations in more 

anterior portions of the insula. The anterior insula (particularly right, non dominant) is 

activated predominantly by homeostatic afferents. Indeed, the insular cortex is involved 

in higher somatic integration, in relation to both somatic, autonomic and limbic systems 

[53]. The ventral anterior insula is most important for core affect, a term that describes 

broadly-tuned motivational states with associated subjective feelings [54]. 

  

From the neurochemical point of view, serotonin is known to modulate the regulation of 

the sleep/wake cycle. Serotonergic (5HT) neurons are found in the hypothalamus and the 

raphe nuclei. These neurons innervate many different regions of the brain and spinal 

cord, and play also, important modulatory roles in regulating locomotor coordination, 

neuro-endocrine systems, motivation and reward, emotional balance, mood, attention, 

and social behavior [55]. It is argued that this serotonergic system is involved in the well 

being induced by yawning-reward. Thus, psychotropic drugs, such the selective serotonin 

reuptake inhibitors, has given a rich iatrogenic pathology, triggering yawns salvos. 

  

Based on these numerous lines of evidence, it is proposed that yawning associated with 

arousal indirectly activates insula, anterior cingulate cortex and somato-sensory cortex. 

Subjective ratings of feeling from yawning are correlated with homeostatic afferent 

activity, including pleasant feeling. The capacity of extract informations from this well-

being, stays as a substrate for subjective awareness of being aware, consistent with the 

James-Lange theory of emotion [56,57] and Damasio's somatic marker hypothesis of 

consciousness [58,59]. Yawning appears "one body perspective experiment" and gives 

the opportunity to enhance responses of the bodily frame to higher cognitive level (brain's 

representation of the body). Yawning plays a multi-level role in that it not only stimulates 

arousal but also regulates the level of alertness and the ability to perform adaptively 

during the waking state by resetting the representation of body configuration [60]. 

  

Tentative conclusions. 
The development of adaptive behavior includes not just an interaction between the brain 

and the environment external to the organism, but also the ongoing involvement of the 



body in this process in both motor and sensory aspects. Damasio postulates that 

consciousness arose as a consequence of sensory processes and argues that visceral 

sensations contribute to the development of consciousness. He attributes importance to 

interoceptive processes as a general factor in ongoing organismic functioning. Bodily 

input provides stability, contributing to the sense of the self as consistent and persistent 

over time. The body's schema is a main component of the self and interoceptive processes 

that is essential to awareness of the body. Total muscle relaxation appears to lead to loss 

of conscious imagery and phantom limb phenomenon depends on the persistence of 

sensory feedback produced by residual muscular activity. Thus, it may be argued that the 

sensory and motor systems are one system and cognitive functions apparently are related 

to motor processes. A sensory experience would imply a motor response to issue the 

consciousness of the self. Yawning contributes to bodily consciousness as a behavior 

affiliating a sensory motor act and his perception from which pleasure is derived. 

Yawning can be seen as a proprioceptive performance awareness which inwardly 

provides a pre-reflective sense of one's body and a reappraisal of the body schema. It 

displays three levels: embodiment (constrained and enabled by motoric possibilities), 

communication (making public an arousal state), cognition (feeling well and rewarding) 

and remaps the link unifying body and mind. Yawning connects consciousness as well as 

unconscious (or subconscious) interoception to higher mental functions [61,62,63]. 
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What Should I Know About Excessive Yawning? 
  

Could Be 
Excessive Tiredness 

 

Brain Tumour Symptoms 

 

Excessive Fatigue 

 

Excessive Yawning Spasm  

 

A Blood Disorder Symptoms 

Excessive yawning is caused by a decrease of oxygen levels in the blood. It is often associated with 

boredom or a lack of sleep or fresh air. Yawning is considered excessive when it happens more than one 

time per minute. Although it is usually attributed to being sleepy or bored, it can also be caused by a 

medical condition such as epilepsy or a tumor. 

When a person yawns, he opens his jaws wide and inhales deeply. This causes great pressure in the 

lungs. Yawning is believed to be a protective reflex that helps to maintain proper lung inflation and 

prevent collapsed alveoli. Medical causes of excessive yawning include epilepsy, 

a brain tumor, encephalitis, multiple sclerosis and progressive supra nuclear palsy. These medical 

conditions cause a vasovagal reaction. During a vasovagal reaction, the vagus nerve increases in activity, 

causing the heart rate and blood pressure to drop. This results in a person yawning. 

Excessive yawning, caused by the above medical conditions, is usually associated with the occurrence of 

other symptoms. These include, but aren't limited to, nausea, dizziness, heart palpitation and fainting. If 

excessive yawning occurs with these symptoms, seek the advice of a medical professional. 

Yawning associated with sleepiness, boredom and lack of oxygen can become a major annoyance. When 

a person yawns at the wrong time, it can be deemed rude or offensive. Luckily, a yawn can be temporarily 

suppressed. 

Yawns can be caused by boredom. When watching an uninteresting performance, movie, or recital a 

person may have a bout of excessive yawning. To suppress the yawns, he can hold his mouth closed 

tightly and clench his jaws. When the yawn comes on he must keep the pressure in the rear of his jaws 

and swallow the yawn. Excessive yawning, caused by sleepiness, can be counteracted by drinking lots of 

water. Dehydration is a big cause of fatigue. When a person drinks a lot of water, the yawning will cease. 

Every time the urge to yawn is strong, drink a big gulp of water and the yawn will pass. 

If a person has been indoors all day, such as working in an office, she may start yawning excessively. 

This is caused by a lack of oxygen. It can be suppressed by going outside for a brief, but quick, walk. This 

will increase the oxygen flow to the brain and heart. When she returns indoors, the urge to yawn should 

have passed. Yawning happens to everyone, even at the most embarrassing times. If an unexpected 

yawn should occur at an offensive time, one should cover his mouth. When the yawn is finished, he 

should apologize to anyone who appears offended and go on with his business. 
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Why Yawns Are Contagious 

 
Feel like yawning? So do I. 
By Robert Shmerling, M.D., Harvard Health Publications 

For more than a minute, the star of the YouTube video called “I can make you yawn” stands in front of the 

camera yawning. And according to the comments posted below the video, it (mostly) lives up to the 

promise in the title. Why is it that watching someone else yawn—whether on your computer or in 

person—makes you yawn?  

No one’s really sure why yawning is contagious. One theory is based on the assumption that yawning is a 

form of nonverbal communication. In baboons, extensive yawning among members of a group signals the 

time to sleep, typically with the leader (the “alpha male”) ending the ritual with a giant yawn. If our 

ancestors used yawning to communicate like baboons do, then the contagiousness of yawning may be an 

involuntary, genetically programmed phenomenon; once one person in the “tribe” yawns, others do so 

because this behavior pattern helped our evolutionary ancestors to communicate with one another. 

Even more basic than the question of why yawning is contagious is the question of why anyone yawns in 

the first place. And we all do it about 10 times per hour, more often in the early morning and late evening. 

In fact, yawning starts before birth—a fetus in the womb yawns beginning as early as 11 weeks of 

development. 

As common as it is, little is known for sure about yawning. Yawning probably doesn’t always indicate a 

need for sleep, and it doesn’t seem to have anything to do with the body having too little oxygen or too 
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much carbon dioxide (which theoretically could be fixed by taking a big, deep yawn). This latter theory lost 

favor after a study in 1987 showed that volunteers subjected to high oxygen levels did not yawn less, and 

those exposed to high carbon dioxide did not yawn more. 

Here are some of the most reasonable theories about why we yawn, though none has been proven: 

 Yawning stretches out the lungs and nearby tissues, preventing tiny airways in the lungs from 

collapsing. This could explain why we seem to yawn at times when our breathing is shallow 

(when we’re tired, bored or just arising from bed). 

 Yawning distributes a chemical called surfactant, a gooey liquid that coats the tiny air pockets in 

the lungs and helps to keep them open. Surfactant is critical to the ability of a newborn to survive 

outside the womb. This theory could explain why fetuses yawn during development as they 

prepare to use their lungs. 

 Yawning stretches the muscles and joints, and increases the heart rate. For this reason, it may 

prepare the body for an increased level of alertness, especially after relaxation. This could explain 

why athletes and professional musicians often find themselves yawning just before periods of 

increased focus or activity. 

Believe it or not, yawning may be a sign of disease. Although rarely the first sign, excessive yawning has 

been seen in people with multiple sclerosis; amyotrophic lateral sclerosis (ALS, also called Lou Gehrig’s 

disease); following radiation injury (such as during radiation therapy); and among people treated for 

Parkinson's disease. Rarely, yawning a lot may signal the beginning of a migraine headache. On the 

other hand, yawning seems to occur less frequently among people with schizophrenia. It’s not clear why 

these diseases would impact the frequency of a person’s yawns.  

Researchers have noticed in animals and humans that electrical stimulation of certain parts of the brain 

can provoke yawning. Certain chemical messengers in the brain seem to be important in yawning as well. 

So the bottom line is that yawning seems simple enough, but it is actually a complex behavior serving an 

uncertain purpose. (And I’ll bet you couldn’t get through this article without taking a yawn yourself. It 

seems even reading or writing about yawning provokes the behavior!) 
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All articles about contagious yawning 
  

  

 1. Introduction Contagious yawning, the onset of a yawn triggered by seeing or hearing 

someone yawn, or even reading, or thinking about another person yawn is a well-

documented phenomenon. Contagious yawning is independent 

of generalized emotional contagion, occurs in 40Ð60% of adult human research subjects 

[18,21], and has also 

been reported in chimpanzees. 

  

It has been hypothesized that contagious yawning may be related to empathy. 

Specifically, contagious yawning is thought to be a primitive expression of cognitive 

processes involved in self-awareness and theory of mind, the ability to empathize with 

and infer what others want, know, or intend to do. Seeing or hearing another person 

yawn may act as a releasing stimulus that activates neurological substrates that initiate 

yawning. Thus, it may be that contagious yawning 

occurs by activating a system that is also involved in modeling other aspects of 

interpersonal mentality at conscious levels. Two recent studies have provided support for 

this hypothesis. Platek et al. [18] demonstrated that susceptibility to contagious yawning 

increases among people that can identify their own face faster and do better on theory of 

mind tasks. Further, Platek et al. demonstrated that susceptibility to contagious yawning 

is negatively correlated with expression of schizotypal personality traits, which have 

been shown to impair self-processing and theory of mind. 

  

Anderson et al. has also provided support for the empathic modeling hypothesis of 

contagious yawning by demonstrating contagious yawning in chimpanzees. The 

importance of this study is that chimpanzees, unlike most other primates, 

also show rudimentary forms of empathy and self-awareness. In line with these data, the 

empathic modeling hypothesis predicts that species who do not recognize themselves in 

mirrors and do not show evidence of mental state attribution ought to fail to show 

evidence for contagious yawning. 

  

An alternative hypothesis of contagious yawning is that it may be related to an innate 

imitation system driven by the 
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so-called mirror neuron system. That is, contagious yawning is presumed to be an 

automatic mirroring mechanism related to synchronizing one's own behaviors with 

others. One way of investigating these hypotheses is to explore the neural correlates of 

contagious yawning. 

  

However, the neural substrates recruited during contagious yawning are unknown. In the 

present study, we used functional magnetic resonance imaging (fMRI) to investigate the 

brain substrates involved in contagious yawning when compared to laughing, which is 

also reported to be contagious, and a neutral expressive condition. We hypothesized that 

neural substrates known to be involved in self-processing and mental state attribution 

would be recruited when viewing yawn videos. Specifically, we predicted significant 

activation in right prefrontal substrates [19,20] and midline cortical 

structures 

  

2. Materials and methods 
  

2.3. Design 
The study was designed to measure blood oxygenation level dependent (BOLD) 

responses to viewing and responding to videos of people yawning and laughing. A 

boxcar (block) design was used, in which participants were shown three 7-s video clips 

in a 24-s block (1 s inter-stimulus interval). There were three video conditions: neutral, 

laugh, and yawn. Each block consisted of only one type of video. There were 6 

neutral/null blocks and 5 yawn and laugh blocks. Participants were asked to look at the 

images and respond yawn or laugh using a button press using an MRI compatible 

response pad (Resonance Technologies, Inc.). Stimuli were delivered through 

stereoscopic goggles designed for use within the fMRI environment (Resonance 

Technologies) and Neurobehavioral Systems Presentation software (www.neurobs.com). 

  

2.4. fMRI image processing and analysis 
  

3. Results 
No significant activation was observed when contrasting laugh with the null stimulus, 

nor was there any significant activation when contrasting laugh minus yawn. Table 1 and 

Fig. 1 depict the significant activations associated with the yawn minus laugh contrast. 

This contrast revealed significant (FDR-corrected P b 0.01) activation in bilateral 

posterior cingulate (BA 31) and precuneus (BA 23), and bilateral thalamus and 

parahippocampal gyrus (BA 30), which supports the hypothesis that viewing yawns may 

evoke self-referent information. Activation in the posterior cingulate/precuneus region 

has been associated with selfreferent processing and retrieval of autobiographical 

memories. Activation in the thalamus and parahippocampal gyrus may be related to 

general sensory aspects of face perception. 
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4. Discussion 
In contrast with laughter contagion, our findings suggest that there are unique neural 

substrates involved in contagious yawning. This phenomenon has been of interest to 

researchers for decades but until now no one had identified the neurobiological 

substrates involved in the process. 

  

Our findings also support the empathic modeling hypothesis by showing significant 

activation in bilateral precuneus and posterior cingulate. These regions have been 

implicated in identifying self-referent information. Thus, it is possible that contagious 

yawning is a primitive form of empathic modeling that is subserved by substrates that 

are precursors to a more sophisticated and distributed system involved in conscious self-

processing (e.g., theory of mind, self-face recognition). The posterior 

cingulate/precuneus region has been implicated in identifying words that describe 

oneself, retrieval of autobiographical events/memories, engaging in self-generated 

actions and self-monitoring, and discriminating between theory of mind stories and 

"physical" stories. 

  

Furthermore, several studies have also implicated medial/midline cortical structures in 

self-processing. For example, Vogely et al. demonstrated that medial prefrontal regions 

are associated with taking one's own (first person) perspective and another person's (third 

person) perspective when solving an avatar task. Gusnard et al. demonstrated that 

activation in medial prefrontal and anterior cingulate regions vascillates depending upon 

attentional demands of self-referent or externally cued conditions. We did not find 

significant activation in other regions that have been associated with self-processing, 



such as the right prefrontal cortex. This lack of involvement is consistent with the 

empathic modeling hypothesis, which suggests that contagious yawning is a primitive, 

unconscious form of empathic modeling and hence would not be expected to activate 

regions associated with conscious recognition of self-processing. 

  

Additionally, the yawn minus laugh contrast revealed significant bilateral thalamic and 

parahippocampal gyrus (BA 30) activation. These activations are likely related to the 

visual and facial sensory processing of the stimuli. In a recent study of familiar face 

recognition, Blonder et al. report that presentation of both human and dog faces activated 

so-called "face areas" (e.g., fusiform gyrus, inferior occipital gyrus), but the 

parahippocampal gyrus was uniquely activated by human faces. We observed similar 

activations when contrasting yawn with the null condition (neutral face video) when we 

did not apply P value [FDR] correction 

  

Our findings support our hypothesis that viewing yawns activate regions implicated in 

self-processing, but not the hypothesis that viewing yawns activate areas associated with 

the mirror neuron system. In fact, we found no evidence of activation in areas that would 

suggest contagious yawning is related to the mirror neuron system (e.g., left inferior 

frontal gyrus, frontalÐparietal network, etc.). Platek et al. reported that the susceptibility 

to contagious yawning was reduced in subjects with increased levels of schizotypal 

personality traits and suggested that schizophrenic-spectrum traits negatively impact 

susceptibility to contagiously yawn. Patients with schizophrenia and schizotypal 

personality disorder show metabolic decreases and structural asymmetries in the 

posterior cingulate region [12], which may contribute to a failure to show contagious 

yawning. Also, given that chimpanzees, but not monkeys, show the capacity for mirror 

self-recognition, theory of mind and contagious yawning, it would be interesting to study 

the behavioral and neural correlates of contagious yawning in other species as well. 

  

In conclusion, our findings point to a relationship between watching videos of people 

yawn and posterior midline cortical regions, which supports the hypothesis that 

contagious yawning may be a primitive form of self-processing, sub-served by similar 

neural substrates. 
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Joseph Ducreux pandiculating; self-portrait c. 1783 

Organisms Vertebrates 

Biological system Nervous system  

Health Unaffected or Beneficial 

Action Involuntary 
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Stimuli Fatigue 

Boredom 

Stress 

Others yawning 

Method Complete extension of jaw, inhalation, eyes close, 

stretching of the eardrums, exhalation 

Duration 6 seconds 

A yawn is a reflex consisting of the simultaneous inhalation of air and the stretching of the eardrums, followed 

by an exhalation of breath. Pandiculation is the act of yawning and stretching simultaneously.
[1]

 

Yawning most often occurs in adults immediately before and after sleep, during tedious activities and as a 

result of its infectious quality. 
[2]

 It is commonly associated with tiredness, stress, overwork, lack of stimulation 

and boredom, though studies show it may be linked to the cooling of the brain.
[3]

 In humans, yawning is often 

triggered by others yawning (e.g., seeing a person yawning, talking to someone on the phone who is yawning) 

and is a typical example of positive feedback.
[4]

 This "infectious" yawning has also been observed 

in chimpanzees, dogs, and can occur across species.
[5][6]

 Approximately 20 physiological reasons for yawning 

have been proposed by scholars, but there is little agreement about its main functions.
[2]

 

Etymology 

Yawn comes from Old English 'Ginian' and 'Gionian' meaning to "Open the mouth wide, gape," which in turn 

comes from the Proto-Germanic base gin-. 

Proposed causes 

  

 

Video of a yawning fetus at 30 weeks of pregnancy[7] 
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There are a number of theories that attempt to explain why animals and people yawn.
[8][9]

 It is likely that there 

are a number of triggers for the behavior. However, there are a few theories that attempt to explain 

the primary evolutionary reason for the yawn. None of them has been empirically substantiated. 

One study states that yawning occurs when one's blood contains increased amounts of carbon dioxide and 

therefore becomes in need of the influx of oxygen (or expulsion of carbon dioxide) that a yawn can 

provide.
[8][10]

 Yawning may in fact reduce oxygen intake compared to normal respiration.
[11]

 But giving people 

additional oxygen didn't decrease yawning, and decreasing the amount of carbon dioxide in a subject's 

environment also didn't prevent yawning.
[12]

 

Another speculated reason for yawning is the desire to stretch one's muscles.
[13]

 The tongue and throat are 

some of the most used muscles in the body, used for speech, breathing and swallowing. The need to stretch 

these muscles and refresh them arises just like in other muscles of the body, to ensure that they do not 

cramp.
[citation needed]

 Yawns are often accompanied by the urge to stretch. Still another proposal points out that 

animals subject to predation or other dangers must be ready to physically exert themselves at any given 

moment. At least one study suggests that yawning, especially psychological "contagious" yawning, may have 

developed as a way of keeping a group of animals alert.
[14]

 If an animal is drowsy or bored, it may not be as 

alert as it should be to spring into action. Therefore, the "contagious" yawn could be an instinctual reaction to a 

signal from one member of the group reminding the others to stay alert. 

Nervousness has also been suggested as a possible reason. Nervousness often indicates the perception of an 

impending need for action. Anecdotal evidence suggests that yawning helps increase the state of alertness of a 

person. Paratroopers have been noted to yawn in the moments before they exit the aircraft.
[15]

 

 

 

Research data strongly suggest that neither contagious nor story-induced yawning are reliable in children below the age of 

six years.[2] 

Another notion states that yawning is the body's way of controlling brain temperature.
[16][17]

 In 2007, researchers 

including a professor of psychology from the University of Albany proposed that yawning may be a means to 

keep the brain cool. Mammalian brains operate best within a narrow temperature range. In two experiments, 
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they demonstrated that both subjects with cold packs attached to their foreheads and subjects asked to breathe 

strictly nasally exhibited reduced contagious yawning when watching videos of people yawning.
[16][18]

 A similar 

recent hypothesis is that yawning is used for regulation of body temperature. Similarly, a study by Jared 

Guttmann and Celena Dopart at Worcester Polytechnic Institute found that when a subject wearing earplugs 

yawned, a breeze is heard caused by the flux of the air moving between the subject's ear and the 

environment.
[19]

 Researchers Guttmann and Dopart determined that a yawn causes one of three possible 

situations to occur: the brain cools down due to an influx or outflux of oxygen, the pressure in the brain is 

reduced by an out-flux of oxygen, or the pressure of the brain is increased by an influx of air caused by 

increased cranial space. 

Another hypothesis is that yawns are caused by the same chemicals (neurotransmitters) in the brain that 

affect emotions, mood, appetite, and other phenomena. These chemicals 

include serotonin, dopamine, glutamic acid, and nitric oxide. As more (or less) of these compounds are 

activated in the brain, the frequency of yawning increases. Conversely, a greater presence in the brain 

of opioid neurotransmitters such as endorphins reduces the frequency of yawning. Individuals in opioid 

withdrawal exhibit a greatly increased frequency of yawning. Patients taking the selective serotonin reuptake 

inhibitors Paxil (paroxetine HCl) or Celexa (citalopram) have been observed yawning more often.
[citation 

needed]
 Excessive yawning is more common during the first three months of taking the SSRIs. Anecdotal reports 

by users of psilocybin mushrooms often describe a marked stimulation of yawning while intoxicated, often 

associated with excess lacrimation (eyes producing tears) and nasal mucosal stimulation, especially while 

"peaking" (undergoing the most intense portion of the psilocybin experience). While opioids have been 

demonstrated to reduce this yawning and lacrimation provoked by psilocybin,
[citation needed]

 it is not clear that the 

same pathways that induce yawning as a symptom of opioid abstinence in habituated users are the mode of 

action in yawning in mushroom users. While even opioid-dependent users of psilocybin on stable opioid 

therapy often report yawning and excess lacrimation while undergoing this entheogenic mushroom experience, 

there are no reports on mushrooms in the literature regarding habituated users
[clarification needed]

 experiencing other 

typical opioid withdrawal symptoms such as cramping, physical pain, anxiety, gooseflesh, etc. 

Recent research carried out by Garrett Norris, a lecturer in psychology at the University of Leeds, involving 

monitoring the behavior of students kept waiting in a reception area indicates a connection (supported by 

neuro-imaging research) between empathic ability and yawning. "We believe that contagious yawning indicates 

empathy. It indicates an appreciation of other peoples' behavioral and physiological state." says Norris.
[20]

 

Yawning behavior may be altered as a result of medical issues such as diabetes,
[21]

 stroke,
[22]

 or adrenal 

conditions.
[23]

 

To look at the issue in terms of a possible evolutionary advantage, yawning might be a herd instinct.
[24]

 For 

example, theories suggest that the yawn serves to synchronize mood in gregarious animals, similar to the 
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howling of the wolf pack. It signals tiredness to other members of the group in order to synchronize sleeping 

patterns and periods. 

 

 

Two women ironing by Edgar Degas 

The yawn reflex has long been observed to be contagious. In 1508, Erasmus wrote, "One man's yawning 

makes another yawn.",
[25]

 and the French proverbialized the idea to "Un bon bâilleur en fait bâiller sept." ("One 

good gaper makes seven others gape").
[26]

 Often, if one person yawns, this may cause another person to 

"empathetically" yawn.
[11]

 Observing another person's yawning face (especially his/her eyes), even reading, or 

thinking about yawning, or looking at a yawning picture can cause a person to yawn.
[11][27][28]

 The proximate 

cause for contagious yawning may lie with mirror neurons in the frontal cortex of certain vertebrates, which, 

upon being exposed to a stimulus from conspecific (same species) and occasionally interspecific organisms, 

activates the same regions in the brain.
[29]

Mirror neurons have been proposed as a driving force 

for imitation which lies at the root of much human learning such as language acquisition. Yawning may be an 

offshoot of the same imitative impulse. 

A 2007 study found that young children with autism spectrum disorders do not increase their yawning 

frequency after seeing videos of other people yawning, in contrast to typically developing children. In fact, the 

autistic children actually yawned less during the videos of yawning than during the control videos. This supports 

the claim that contagious yawning is related to empathic capacity.
[30]

 

The relationship between yawn contagion and empathy is strongly supported by a 2011 behavioral study, 

conducted by Ivan Norscia and Elisabetta Palagi (University of Pisa, Italy). The study revealed that—among 

other variables such as nationality, gender, and sensory modality—only social bonding predicted the 

occurrence, frequency, and latency of yawn contagion.
[31]

 As with other measures of empathy, the rate of 

contagion was found to be greatest in response to kin, then friends, then acquaintances, and lastly 

strangers.
[31]

 Related individuals (r≥0.25) showed the greatest contagion, in terms of both occurrence of 

yawning and frequency of yawns.
[31]

 Strangers and acquaintances showed a longer delay in the yawn response 
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(latency) compared to friends and kin.
[31]

 Hence, yawn contagion appears to be primarily driven by the 

emotional closeness between individuals.
[31]

 

Yawning has been observed among various primates. In these cases the yawn is a threat gesture, a way of 

maintaining order in the primates' social structure. Specific studies were conducted on chimpanzees
[32]

 and 

stumptail macaques.
[33]

 A group of these animals was shown a video of other conspecifics yawning; both 

species yawned as well. This helps to partly confirm a yawn's "contagiousness". 

The Discovery Channel's show Mythbusters also tested this concept. In their small-scale, informal study they 

concluded that yawning is contagious.
[34]

 

Gordon Gallup, who hypothesizes that yawning may be a means of keeping the brain cool, also hypothesizes 

that "contagious" yawning may be a survival instinct inherited from our evolutionary past. "During human 

evolutionary history, when we were subject to predation and attacks by other groups, if everybody yawns in 

response to seeing someone yawn the whole group becomes much more vigilant and much better at being 

able to detect danger."
[18]

 

A study by the University of London has suggested that the "contagiousness" of yawns by a human will pass to 

dogs. The study observed that 21 of 29 dogs yawned when a stranger yawned in front of them, but did not 

yawn when the stranger only opened his mouth.
[5]

 A recent study from Lund University showed that dogs, like 

humans,
[35]

 develop a susceptibility to contagious yawning gradually, and that while dogs above seven months 

'catch' yawns from humans, younger dogs are immune to contagion.
[36]

 The study also indicated that nearly half 

of the dogs responded to the human's yawn by becoming relaxed and sleepy, suggesting that the dogs copied 

not just the yawn, but also the physical state that yawns typically reflect. 

Excessive yawning in multiple sclerosis and brain stem ischaemic stroke may link these different disorders 

because of common neurological pathways and hormone levels.
[37]

 In particular, higher levels of the stress 

hormone, cortisol,
[38]

 which is important in the hypothalamus-pituitary-adrenal (HPA) axis,
[39]

 have been found in 

the saliva of human subjects following yawning.
[37]

 This provides support for the Thompson Cortisol 

Hypothesis
[37]

 which proposes elevations of cortisol during yawning episodes. Electromyographical data from 

yawning human subjects at Bournemouth University, UK, supports this hypothesis
[37]

 and is the first capture of 

the yawn by physiological measurement, with representation as a “yawning envelope” signified by the electrical 

waveform. 

A hypothesis which can be drawn from the accumulation of these numerous tests, of course, is that yawning is 

an operation with manifold functions, and that it is not a singular process. In this view, many variables decide 

when an individual's body yawns, but it is performed whenever the body needs the benefits of yawning. 
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Animal yawning 

In animals, yawning can serve as a warning signal. For example, Charles Darwin, in his book The Expression 

of the Emotions in Man and Animals, mentioned that baboons yawn to threaten their enemies, possibly by 

displaying large canine teeth.
[40]

 Similarly, Siamese fighting fish yawn only when they see a conspecific (same 

species) or their own mirror-image, and their yawn often accompanies aggressive attack.
[41]

 Guinea pigs also 

yawn in a display of dominance or anger, displaying their impressive incisor teeth. This is often accompanied 

by teeth chattering, purring and scent marking. Adelie Penguins employ yawning as part of 

their courtship ritual. Penguin couples face off and the males engage in what is described as an "ecstatic 

display", opening their beaks and pointing their faces skyward. This trait has also been seen among Emperor 

Penguins. Researchers have been attempting to discover why these two different species share this trait, 

despite not sharing a habitat. Snakes yawn, both to realign their jaws after a meal and for respiratory reasons, 

as their trachea can be seen to expand when they do this. Dogs often yawn after seeing people yawn
[5]

 and 

when they feel uncertain.
[42]

 Fish can also yawn, and they increase this behavior due to lack of oxygen or 

excessive heat.
[43]

 

 Animals yawning 

  

Yawning dog 

  

  

Yawning domestic cat 
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Yawning tiger 
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Yawning pony 

  

  

Barred Owl yawning 

  

  

Yawning Crabeater seal(Lobodon carcinophaga) 
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Culture 

 

 

A soldier hides his yawn from his lady companion in this detail from a painting byOscar Bluhm titled Ermüdende 

Konversation, or "Wearisome conversation". 

Some cultures lend yawning spiritual significance. An open mouth has been associated with letting good 

immaterial things (such as the soul) escape or letting bad ones (evil spirits) enter, and yawning may have been 

thought to increase these risks.
[44]

 Covering the mouth when yawning may have been a way to prevent such 

transmission.
[44]

 Exorcists believe that yawning can indicate that a demon or possessive spirit is leaving its 

human host during the course of an exorcism.
[45]

Superstitions regarding the act of yawning may have arisen 

from concerns over public health. Polydore Vergil (c. 1470–1555), in his De Rerum Inventoribus, writes that it 

was customary to make the Sign of the Cross over one's mouth, since "alike deadly plague was sometime in 

yawning, wherefore men used to fence themselves with the sign of the cross...which custom we retain at this 

day."
[46]

 

Yawning is often perceived as implying boredom, and yawning conspicuously in another's presence has 

historically been a faux pas. In 1663 Francis Hawkins advised, "In yawning howl not, and thou shouldst abstain 

as much as thou can to yawn, especially when thou speakest".
[47]

 George Washington said, "If You Cough, 

Sneeze, Sigh, or Yawn, do it not Loud but Privately; and Speak not in your Yawning, but put Your handkerchief 

or Hand before your face and turn aside."
[48]

These customary beliefs persist in the modern age. One of Mason 

Cooley's aphorisms is "A yawn is more disconcerting than a contradiction." A loud yawn may even lead to 

penalties for contempt of court.
[49]
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