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Analysis of Infant Cry as an Indicatory
Function
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T he p o ss ib ility  o f  a n  o b jec tive  acoustic  ana ly s is o f th e  c ry  o f  in fa n ts  
h as been s tu d ied . T he a im  w as to  p rove  th a t  cy rin g  is an  in fo rm a tio n -ca rry in g  
signalling  sy s tem  an a lo g o u s  to  speech, an d  to  gain  d a ta  b y  th e  e la b o ra tio n  
o f c ry -s tan d a rd s  c h a ra c te r is tic  o f single age groups a n d  fo r n o rm a l and  
patho log ica l co n d itions . Im p o rta n c e  is a tta c h e d  to  be fin d in g s fro m  th e  
p o in t o f view  o f  d ev e lo p m en ta l psychology , p ro v id ed  i t  could  be  p ro v ed  
th a t  cry ing, a s  th e  p re -p h ase  o f  speech, is a  com plex  signalling  sy s te m  s i tu a t ­
ed betw een  th e  v e g e ta tiv e  and  m o to r re ac tio n  an d  bab b lin g , o n  th e  one 
h an d , and  a b s t ra c t  speech , on  th e  o th e r . D iffe ren tia tio n  o f  c h a ra c te r is tic  
ty p es  m ig h t be  u tilized  d iagnostica lly  a s  w ell as in  m ed ica l ed u c a tio n .

Infant cry as one of the indicatory 
functions of the very young human 
personality has been studied by us 
for several years in order to gain 
data for the differentiation of the 
types of crying and to work out a 
reliable method for its objective iden­
tification.* Not only paediatricians, 
but experienced nurses and even 
carefully observing mothers are able 
to distinguish between the cry of 
sleepiness, the cry of hunger, the 
cry caused by soiled diapers, or 
that caused by colics, the interrupted 
cry due to otitis, the apnoeic, whining 
cry uttered by infants with intra- 
thoracic conditions such as a pleurisy 
or pneumothorax, the crying associat­
ed with coughs of the baby ill with 
bronchitis, bronchiolitis or pneumo-

* I n  co llabora tion  w ith  C hief E n g in e e r  
D. H u s z ty  from  th e  R esea rch  L a b o ra to ry  
o f  th e  E lec tro aco u stic  W orks , B u d a p e s t.

nia, the cephalic cry, etc., and to 
differentiate these from crying due 
to the baby’s desire to draw the 
mother’s attention. Some authors 
have attempted to systematize the 
above types of crying. Thus, I l l i n g ­
w o r t h  [2] differentiated the hoarse 
cry characteristic of cretins, the 
screaming-like cry of hydrocephalic 
infants, the rattling-like one of the 
pneumonic infant and the weak cry 
of those suffering from amyotonia. 
He also differentiated the types of 
cry most characteristic for the single 
age groups. Thus, during the first 3 
months of life, the hunger-cry would 
dominate and the prolonged night or 
dawn-cry due to a conditioning of a 
rigid feeding scheme. Crying in this 
period may also be due to a humid, 
cold, biting napkin, to lonelines, i.e. 
the feeling of being left alone, the 
desire of being taken up, or to sudden
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sound or light stimuli. In infants 
older than 3 months the hunger cry 
is less frequent and the main causes 
of crying are boredom, tiredness, an 
unusual environment and, during the 
night, the desire for the mother’s 
company. Thus, in I l l i n g w o r t h ’s 

classification, normal states of crying 
are mixed with pathological ones.

T r u b y  and L i n d  [3] studied 30 
newborn infants up to the age of 12 
days; crying was ehcited by pinching 
and recorded on tape. The graphically 
fixed oscillations of sound were anal­
ysed as to their strength, colour and 
pitch. It was concluded that the cry 
pattern is as characteristic for the 
infant as its fingerprint and it was 
assumed that the acoustic analysis 
of a baby’s crying will reveal rehable 
information concerning its neurolog­
ical state. In our opinion, the above 
investigation was unfavourably in­
fluenced by two factors. First, the 
cry had been ehcited by pinching so 
that only a cry caused by pain could 
be observed. Second, the microphone 
was fixed above the larynx, thus air 
conduction of the sounds must have 
been distorted.

According to V a l a n n e  et al. [4 ] ,  

crying is a specific characteristic of 
the individual. These authors set the 
task to 35 mothers to recognize their 
own baby’s cry recorded on tape and 
the further task to tell whether the 
baby cried owing to hunger or for 
some other reason, by distinguishing 
between cries recorded before and 
after meals. The majority of the 
mothers gave a correct answer after 
two postnatal days.

Apart from offering practical data, 
our studies have been expected to 
yield some theoretical information. 
Crying is the first signal of acoustic 
character in extrauterine life; it may 
thus be considered the ancestor of 
speech. It was therefore deemed 
essential to clarify the course starting 
with crying, then whining and later 
babbling, and ending with the most 
developed acoustic signal, human 
speech. A further aim was to study 
what remains from crying as a signal­
ling function during later childhood 
when speech and its understanding 
already fulfils the task of communica­
tion. Thus, it was deemed necessary 
to investigate the different types of 
crying according to age, under nor­
mal somatic and psychic conditions, 
and under pathological conditions.

M a t e r i a l  a n d  M e t h o d

F o r  a tta in in g  to  above a im , a  new  
m e th o d  h a s  b een  w orked  o u t fo r th e  
re c o rd in g  o f  c ry in g  a n d  i ts  co m p ara tiv e  
a n a ly s is . F i r s t  o f  e ll, in  30 n eo n a te s  a t  
th e  age  o f  one d a y , 4 m o n th s , an d  8 
m o n th s , c ry in g  w as reg iste red  on  ta p e  and  
an a ly sed  fo r p itc h , s tre n g th , an d  colouring.

F o r  e s tab lish in g  th e  s ta n d a rd  p itc h , 
th e  ta p e  w as  p lay ed  back , th e  b rea th in g  
in te rv a ls  w ere  c u t o u t and  th e  rem ain ing  
sec tio n s  o f  ta p e  ca rry in g  th e  cry ing  w ere 
re re c o rd e d  on  a  sing le  tr a c k  w hich  th u s  
ca rried  th e  reco rd  o f  th e  cries o f  severa l 
h e a l th y  in fa n ts  o f  th e  sam e age group . 
A f te r  h a v in g  estab lished  th e  s ta n d a rd  cry  
o f  n o rm a l bab ies o f a  c e rta in  age th e  n e x t 
s te p  w as to  an a ly se  th e  d if fe re n t ty p es  
o f  c ry  c h a ra c te r te r is tic  o f d iffe ren t p a th o ­
log ica l s ta te s , an d  to  d e te rm in e  th e  e x te n t 
a n d  ty p e  o f  d ev ia tio n s  b y  co m paring  th e  
re co rd in g s  to  th e  norm a? s ta n d a rd .
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D i s c u s s i o n

The soundness of our method of 
recording and analysis was soon sup­
ported by experience. For instance, 
the crying of one of the neonates 
differed discernibly from the types 
recorded up to then. In view of this 
fact the neonate was repeatedly ex­
amined with special care, but nothing 
abnormal was revealed. Soon there­
after we understood that the mother 
and the grandmother of the baby are 
both deafmutes. This observation 
might eventually lead to a new 
method for the early diagnosis of 
deafness. The possibility has namely 
to be taken into consideration that 
if the own cry of an infant is recorded 
on tape and this is played back at 
phase-shift when the baby is crying, 
it will change the rhythm of its 
crying, whereas this reaction cannot 
be elicited if the baby is deaf.

Establishing normal and certain 
pathological crying standards may 
serve a double practical aim. On the 
one hand, it may facilitate the early 
diagnosis of certain pathologic states 
and on the other, it may help in 
improving the practical of medical 
students.

Apart from practical purposes, the 
investigation may lead to new results 
which might be important theoretical­
ly, especially from the point of view 
of developmental psychology. It is 
well-known that the vegetative and 
motor reactions of the infant can be 
regarded as part of a complex signal 
system by which the infant expresses 
its somatic and psychic state. This

earliest signalizing function o f . the 
personality is maintained up to the 
period of the development of speech. 
It seems, however, that the complex 
signalizing function of crying which 
is considered the archaic pre-phase 
of speech is so-to-say connecting the 
vegetative-motor reactions and the 
development of speech, the asbtract 
signalling function. This assumption 
is supported by T r u b y ’s above men­
tioned statement according to which 
from the analysis of the cry conclu­
sions can be drawn as to the features 
of the future formation of speech. 
If we succeed to prove the signalling 
role of the cry, this might represent 
an important link for research in the 
field of developmental psychology. 
For this end it must be proved that 
crying as an acoustic signal is the 
archaic information carrier, analogous 
to speech.

Ch e r r y  [1 ]  has shown that the 
understanding of articulated speech 
is resistant against distortions of the 
oscillation amplitude of speech. In 
spite of considerable distortions of 
the amplitude, the spoken words are 
nevertheless recognizable, they re­
main distinct. From the point of view 
of understanding, changes in the 
amplitude of speech are therefore of 
negligible importance. The more im­
portant part of distinctness is the 
phase-modulation of speech. Phase- 
modulation means the rhythmic 
changes during speech as related to 
zero point. It has been proved experi­
mentally that distinctress is maintain­
ed even in the case of a considerable 
transformation of speech frequency,
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the so-called destructive transforma­
tion. This can clearly be proved by 
the so-called sound clipping method. 
The essence of clipping of a significant

tiate the cries after squaring trans­
formation, this will prove that the 
cry is an information carrier system 
analogous to that of speech.

F i g . 1. O sc illo g rap h ic  f o rm  o f  n o r m a l  sp e e ch -w a v e  a n d  i ts  c lip p e d  v a r ia t io n

destructive transformation is seen in 
the following diagram (See Fig. 1).

In sound squaring, distortion is of 
such a degree that the speech ampli­
tudes on the oscillogram disappear 
entirely and what remains is only an 
irregular square wave. I f the zero 
transitions of this square-wave corre­
spond to those of the original speech- 
sound, the speech is recognizable, it 
remains distinct. Zero transitions 
must thus be regarded as the genuine 
carriers of information of the contents 
of the communication (see Fig. 1).

The recorded cries were thus clip­
ped by maintaining the original zero 
transitions. This was controlled by 
subjects trained to differentiate be­
tween the types of crying charac­
teristic for two different age groups. 
If the subject will be able to differen-

The present investigations are still 
in the initial stage. All we have 
attempted now was to give an ac­
count of the method and to direct 
attention to the possibilities and sig­
nificance of the objective analysis of 
infant cry, partly for the purposes 
of paediatric practice, and partly for 
those of developmental psychology.
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