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Abstract: Background: Crying is common in newly born infants. For many years, it has been considered as a sign of vitality 

and wellbeing in neonates. However, recent studies have shown that the most important event in neonates’ adaptation to 

extra-uterine life is “breathing”. Nevertheless, there seems to be multiple organ systems involvement in the act of crying which 

can be compared with conventional assessments for newly born infants. This review aims at describing the act of crying in 

newborns, in order to discuss its physiological or pathological significance, so as to elucidate or deny its importance in the initial 

assessment of a newborn. Method: A review of the literature which was based on the collection and the screening of various 

scientific articles treating the topic was made, with relevant information reported and their pertinence discussed accordingly. 

Results: It appears that there is multiple organ systems involvement during crying which can be superposed to conventional 

assessments such as the Apgar score. Conclusion: The first cry may be considered as an assurance of effective and spontaneous 

breathing, and is generally associated with multiple organ system involvement, similar to those evaluated by conventional 

assessments such as the Apgar score. Therefore, the “first cry” alone when present, may be effective in the initial assessment of a 

neonate, as far as adaptation to extra uterine life is concerned. 
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1. Introduction 

Most newborns cry after birth, though it is possible to have a 

healthy newborn without crying [1]. Right back from centuries 

ago, the first cry of the newly born has always been a significant 

event during delivery, being assimilated to “the birth of a baby 

full of life” [1, 2]. With time, it became a natural expectation 

that the newborn infant should cry, but this is not always the 

case in daily clinical practice as crying is not indispensable for 

the neonate’s adaptation to extra-uterine life [1, 2]. The high 

activity rate of a neonate which occurs during vigorous crying 

with high amplitude movements is generally reassuring, while 

an abnormal or a weak cry may set anxiety both for the medical 

staff, the mother and family [3]. Some decades ago, non-crying 

was automatically correlated with reduced activity and hence 

altered health state in neonates [3]. The most irritable neonates 

thus appeared to be the most active ones, and so systematic 

gestures to provoke the first cry of babies after delivery was 

practiced in order to fulfill expectations [1]. However, such 

practices have gradually been abandoned except in remote areas 

where there is limited resource settings, especially for neonatal 

resuscitation [2]. It has been suggested that crying from a 

healthy newborn is typically powerful, clearer and more 

rhythmic while that from newborns with health problems are 

not [1]. Though there is evidence that training improves 

perception abilities of listeners, there is marked variation in the 

ability to distinguish cries and their causes due to individual 

bias [4-7]. This led to the introduction of spectrometric 

techniques to study cry sounds of normal and ill neonates based 

on the fundamental frequencies (Fo), which may correspond to 

the most determining frequency of an emitted sound [7]. Over 

the years, there has been considerable and outstanding research 

in the field of diagnoses pertaining to the act of crying in 

newborns [8-10]. 
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2. Background 

Crying in newborns may be induced by variations of 

environmental parameters between intrauterine and 

extra-uterine conditions [7-9]. But yet, very little is known 

about endogenous and exogenous factors influencing the 

onset of the first cry in a healthy infant immediately after birth. 

The first cry of a neonate may provide substantial information 

about its past, present and future condition [1]. 

Recent studies related to fetal auditory learning and 

memory revealed that the fetus is highly attracted to its 

mother’s voice, including the melodic nature of her speech, 

unlike other external voices which are dampened by the 

mother’s abdominal wall [11-13]. Therefore, the mother’s 

voice seems to be the most important acoustic speech source 

from which the fetus can learn how to cry [14-16]. Even 

though obstetrical ultrasound studies of the fetus have shown 

facial mimics which are similar to infant crying, there is 

evidence that linguistic and prosodic language properties are 

processed by distinct neuronal arcs during the first day after 

birth [17, 18]. The learning process of crying in the fetus 

might thus include inputs from language specific influences 

that may affect the characteristics of crying outputs. In effect, 

according to some authors, prenatal exposure to maternal 

language might shape the newborn’s crying melody and pitch 

[19, 20]. 

Some hypotheses have been emitted on a possible 

relationship between crying, activity, weight and health 

condition in neonates [3, 21]. However, it was later on realized 

that infants with questionable health status and low birth 

weights could produce sounds with quite high fundamental 

frequencies (Fo), even though activity could vary according to 

weight [3, 21]. Crying may signal body needs or distress, 

suggesting that a vigorous first cry may not only indicate 

wellbeing but rather reflect a request for rapid intervention to a 

potential life-threatening illness [2, 3]. Therefore, the quality 

of the first cry may represent a subtle indicator reflecting 

various ways of starting life by providing information about 

the baby’s wellbeing, adaptation to extra-uterine life and 

future physical, mental or emotional developments [2, 3]. 

A number of earlier studies had equally questioned the 

relationship between the mode of delivery and the newborn’s 

first cry [1, 22, 23]. The results seemed to conclude that there 

are significant differences between neonates delivered by 

vaginal route and those from caesarean section [1]. Various 

justifications advanced were mainly based on the type of 

caesarean section being elective with spinal anesthesia or 

emergency caesarean section with general anesthesia [3]. In 

effect, the intensity of neonatal sedation was higher with 

general anesthesia, which is often practiced in case of 

emergency caesarean sections [1]. Moreover, vaginal delivery 

is strenuous with extra stimulation of the neonate, while 

elective caesarean section delivery is less stressful with little 

or no corticoid-induced pulmonary liquid resorption which 

might cause transient tachypnea in neonates, preventing them 

from crying [1, 3]. 

Some authors estimate that crying is increased in the first 

born of a family compared to the subsequent ones [24, 25]. In 

a same neonate, the intensity of crying is thought to increase 

from birth to reach a maximum at four to six weeks, after 

which it declines [24, 26]. Newborns may possess a wide set 

of behaviors involving crying for regulating their internal 

biological state as well as for exchanges with the external 

environment [27]. Therefore, neonates may manipulate their 

vocal fundamental frequencies so as to communicate a variety 

of intentions and emotions reflecting neurophysiological 

processes [1-3]. 

3. The Physiology of Crying 

Crying in neonates is a complex neurophysiological act 

which occurs in response to particular stimulations such as 

changes in the external environment, pre or perinatal stress, 

hunger, pains, anger, sleepiness [7, 28, 29]. The crying 

response is regulated by structural or functional changes in 

neurological structures such as the hypothalamus, the amydala, 

the caudal periaqueductal region and the cranial nerves mainly 

[7]. While peripheral phonatory effector organs involve the 

lungs, the respiratory airways, the vocal cords, the subglottic 

and supraglottic cavities essentially [7]. Pressurized air 

expulsed from the lungs through the respiratory airways 

causes rhythmic oscillations of the vocal cords, alternating 

condensation and rarefaction of air streams to produce sound 

waves [2, 7]. The sound waves are then amplified by the 

subglottic and supraglottic cavities of the larynx which act as 

resonance cavities [2, 7]. Therefore, phonation may be 

resumed as the result of periodic oscillations of the vocal cords 

and adequate amplification [7]. A high-pitch may be defined 

as a hyper phonation, while low-pitch corresponds to hypo 

phonation and dysphonia may be considered as an irregular 

phonation characterized by alternating hyper and hypo 

phonations [2, 7]. 

From a respiratory point of view, crying may equally be 

described as a series of four movement phases which may be 

assimilated to adults’ vasalva manoeuver [29]. It starts with a 

short, rapid, strenuous inspiration known as the strain phase, 

followed by exhalation or expiration known as the sigh phase, 

after which a pause corresponding to the non-phonatory phase 

occurs [2, 7, 29]. Then follows an inspiratory gasp that 

precedes the next cry [2]. It therefore appears that the act of 

crying includes psycho-neurological, respiratory, 

musculoskeletal, energy producing metabolism including 

cardiovascular and genetic involvements [2, 7, 29]. Disorders 

in one or more of these determinants might be responsible for 

a defective crying process [2, 7, 28, 29]. 

4. Effects and Impact of the First Cry 

Though a vigorous cry at birth might announce to all that 

the infant is alive and breathing well, it may be associated with 

a number of physiological and pathological changes in various 

organ systems which can be interpreted in one way or another 

[2, 3]. 

Under normal circumstances, neonates exhibit 
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neurophysiological control over crying, but the intensity of the 

stimulant may as well determine its pitch and duration [2, 30, 

31]. The crying of newborn infants has a fundamental 

frequency which normally varies between 400–600 cycles per 

second [32]. In some ill neonates, this frequency may be 

increased, especially in those with diseases affecting the 

central nervous system [2]. In effect, in case of brain injury, it 

is believed that the fundamental frequency may carry 

information which are characteristic of brain dysfunction [8, 

10, 33]. 

Extreme and rapid variations of the intrathoracic and 

esophageal pressures within normal range in most newborns 

are attained during crying [7]. An increase in pressure of about 

60 cm H2O recorded in the process may be necessary for the 

clearance of the respiratory airways from liquid or mucoid 

secretions [7]. In critically ill neonates with respiratory 

distress syndrome, polypnea and grunting has been found to 

decrease with increasing frequency of crying [7]. A decline in 

the blood oxygen partial pressure (PaO2) of about 16.8 mmHg 

has been reported during crying, while no considerable 

variation in blood partial pressure of carbon dioxide (PCO2), 

pH or base excess has been noted [7]. In case of acute hypoxia, 

chemoreceptors in the carotid and aorta are stimulated, 

thereby exciting their innervating neurons. The immediate 

response is a hypothalamus-mediated modification of 

breathing and vasodilation so as to improve oxygenation and 

blood supply to body organs. The fact that no significant 

variation in PCO2, pH or base excess occur may indicate that 

the change in PaO2 is harmless, and induces a physiological 

response which is otherwise beneficiary for the organism [7]. 

The first gasp together with cutting of the umbilical blood 

supply helps to decrease pressures in the pulmonary system 

and the right heart [2, 29]. This is responsible for the closure 

of shunts such as the foramen ovale and doctus arteriosus as 

pressures in the left heart rises [10]. Marked increases in the 

pulse rate close to 19 beats, and increases in the blood 

pressures of about 135% have as well been reported during the 

first phase of crying [7]. This punctual increases in 

cardiovascular parameters may result from the inversion of 

pressures in the circulatory system and may help maintain 

noble organ perfusion and body temperature [7]. 

The act of crying mobilizes skeletal muscles of the limbs 

and smooth muscles such as the diaphragm with useful 

amelioration of tonus and energy production [7, 28, 29]. 

However, the various modifications noted during crying in the 

newly born, may have punctual or instantaneous beneficiary 

effects, but may be deleterious on a long course [2, 7, 28, 29]. 

5. Conclusion 

The primum movens in newborns’ adaptation to 

extra-uterine life is “breathing”, which may be accompanied 

by crying or not. Crying is a neurophysiological reflex 

immediately after birth and becomes more adapted and 

regulated with neurological maturation. Nevertheless, the first 

cry may be an assurance of effective and spontaneous 

breathing, and is generally associated with multiple organ 

system involvement, which can be superposed to conventional 

assessments such as the Apgar score. Therefore, the “first cry” 

alone though not compulsory, may be effective in the initial 

assessment of a neonate when present, as far as adaptation to 

extra uterine life is concerned. 
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