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Abstract

Background and aims. Language is a shared system of communication, it exchanges knowledge, feelings,
thoughts and beliefs; it involves sounds, signs, gestures, and/or spoken or written words that convey meanings
within a group or community. Perinatal events like asphyxia, convulsions, sepsis, infections, jaundice are known to
alter language development. The study aim was to evaluate if there is a relation between the level of language
development in infants with psychomotor retardation and the different risk factors, especially the pre-/perinatal
ones.

Methods. We performed an observational retrospective study in a group of children first time presented to
neurology department for language disorders and psychomotor retardation.

Results. In our group of 30 children, language disturbances have been identified mainly around the age of
12 months. We found no relation between language development and perinatal asphyxia, meconium aspiration,
APGAR score or neonatal icterus. We found clinical significance between language retardation and pseudobulbar
syndrome, dyspraxia and mental retardation.

Conclusions. There is a tight connection between the level of language development and pseudobulbar
syndrome. It is an aspect that should be taken more carefully and diagnosed as soon as possible and the therapy
started. Motor development in an infant and prematurity could alter language development. Further studies should
be done to confirm or rule out a correlation between language development and motor retardation and prematurity.

Rezumat:Dezvoltarea limbajului la copii cu retard psihomotor în legtură cu suferinţa
                intrauterină şi perinatală

Obiective. Limbajul este o formă de comunicare prin care se realizează schimb de cunoştine, sentimente,
gânduri, credinţe şi implică sunete, semne, gesturi şi/sau cuvinte rostite sau scrise care au semnificaţie în cadrul
unui grup sau comunităţi. Evenimente  perinatale, cum ar fi asfixia, convulsiile, sepsis-ul, infecţiile, icterul, sunt
cunoscute că pot afecta dezvoltarea limbajului. Obiectivele studiului au fost să identificăm dacă există o relaţie
între dezvoltarea limbajului la copii cu retard psihomotor şi diferiţi factori de risc, mai ales cei pre-/perinatali.

Metodă. Am realizat un studiu observaţional, retrospectiv la un grup de copii care s-u prezentat pentru
prima dată într-un serviciu de neurologie pentru retard psihomotor si al limbajului expresiv.

Rezultate. În grupul nostru  de 30 de copii, tulburările de limbaj au fost identificate în jurul vârstei de 12
luni. Nu am identificat nici o relaţie între problemele de limbaj şi asfixia perinatală, aspiraţia de meconiu, scorul
APGAR sau icterul neonatal. Am identificat în schimb relaţie semnificativă între retardul în dezvoltarea limbajului
şi prezenţa sindromului pseudobulbar, dispraxiei şi retardului mental.

Concluzii. Există o relaţie strânsă între nivelul de dezvoltare al limbajului şi sindromul pseudobulbar,
acesta ar trebui diagnosticat cât mai repede posibil şi terapia iniţiată. Dezvoltarea motorie la un copil de vârstă
infantilă şi prematuritatea pot afecta dezvoltarea limbajului. Sunt necesare studii suplimentare pentru a confirma
sau exclude dacă există o relaţie între dezvoltarea limbajului şi retardul motor sau prematuritate.

Cuvinte cheie: Limbaj, suferinţă perinatală, sindrom pseudobulbar, dispraxie
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Language Development in Infants with Psychomotor Retardation in Relation to Intrauterine and Perinatal Sufferance

Introduction

Language is a shared system of
communication, it exchanges knowledge, feelings,
thoughts and beliefs; it involves sounds, signs, gestures,
and/or spoken or written words that convey meanings
within a group or community [1]. The first 3 years of
life, when the brain is developing and maturing, is the
most intensive period for acquiring speech and
language skills. These develop best in a world that is
rich in sounds, sights, and consistent exposure to the
speech and language of others. [2,6,7].

There are two primary factors that help or
alter the language development: biological and
environmental. Influence on language development
also have: genetic factors, motivation to speak well,
exposure and stimulation, social interaction,
opportunities for usage.

Risk factors related to language
development

Family history - specific language
impartment and/or psychomotor retardation [3]. Sex
- boys have the tendency to talk later than girls. Boys
exposed to very high-level testosterone before birth,
have some language delay. Testosterone, plays an
important role in shaping the brain development [17]

Genetics disorders – there are several that
affect both child psychomotor development and
language development. Having a family member with
a genetic disorder, is an indicator of a risk for the
child to have a genetic disorder as well. [19]

History of intrauterine sufferance
Cytomegalovirus - leads to intrauterine

growth restriction, congenital hearing loss,
microcephaly, hepatosplenomegaly, delay in
psychomotor development, mental retardation. [20]

Rubella – leads to sensorineural hearing loss,
ocular abnormalities, congenital heart disease, CNS
abnormalities like mental retardation,
meningoencephalitis, microcephaly, and others. [21]

Toxoplasmosis - infected newborns present
anemia, thrombocytopenia, and jaundice at birth.
Surviving infants may have severe neurologic

sequelae - mental retardation, seizures, visual defects,
spasticity or others. [22] Alcohol, drug and Tobacco
– affected children could have delay in postnatal brain
development that is expressed not only in prematurity
and low birth weight, but also in poor infant interactive
capacities. [23]

Perinatal events

Delivery - labor lasting more than 24 hours,
or difficult one, may lead to head injuries or hypoxia.
Asphyxia also plays a big role in the delivery resulting
most likely in a brain injury. The child may have
neurological problems affecting its normal language
development.

Apgar score could be an indicator of risk
for language development; an Apgar score of 0–3
have higher risk of language impairment and
psychomotor retardation. [3]

Neonatal convulsions - are a marker of
severe neurologic dysfunction, they may be a
predictor of long-term motor and cognitive deficits.
Hypoxic-ischemic events are the more common cause
of neonatal seizures (60%). Intracranial infections
account for 5% to 10% of neonatal seizures, sepsis
evaluation should be completed on all neonates in the
absence of any other immediately apparent cause.
[24]

 Neonatal Sepsis - as a result of the
inflammatory response, may appear damage to neural
tissue or death of the neural tissue. [25]

Neonatal meningitis. Neonatal HSV
meningitis has an incidence of approximately 0.02-
0.5 cases per 1000 live births. The group B
streptococci are implicated in roughly 50% of all
cases, Escherichia coli accounts for 20%. Listeria
monocytogenes is accounting for 5-10% of cases;
and it exhibits trans-placental transmission. [26, 27].
Survivors of neonatal meningitis are at significant risk
for moderate to severe disability; 25-50% have
significant language, motor function, hearing, vision,
and cognition disorders [28,29].

Neonatal jaundice - neurological effects of
kernicterus are high-frequencies hearing loss, mental
retardation, muscle rigidity, speech difficulties,
seizures, movement disorder [31].
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 Prematurity - is related to learning
impairments, decreased IQ, attention deficit disorders
and speech/language impairment. Preterm babies
have a slower acquisition in gesture or action
production, word comprehension, and word
production compared to full term babies. Low birth
weight is also related to higher rates of seizures,
mental retardation, cerebral palsy, and deafness.

Postnatal Disorders

Severe Brain Trauma - physical trauma to
the baby’s head and brain have a long-enduring
negative impact on developmental processes [32];
neurologic sequelae include - motor deficits (60%),
visual deficits (48%), epilepsy (20%), speech and
language abnormalities (64%) and behavioral
problems (52%) [33]. Meningoencephalitis -
decreased glucose in cerebrospinal űuid, cellular
electrolyte imbalance, and inappropriate secretion of
antidiuretic hormone have been documented as risk
factors for  residual impairments [36].  The
consequences are fatal or leads to sensorioneural
hearing loss and other cranial nerve dysfunction,
seizures, hemiplegia, ataxia, hydrocephalus, visual
problems, pervasive impairments in cognitive
functions and academic achievements [34]. The more
severe the brain insult, the greater the impact on
cognition and behavior. [35]

Language and cognition development
The mental ability to learn and acquire

knowledge is part of early brain development. Their
earliest cognitive development consists of: discovery
that they can acquire attention to their needs, typically
through crying; and understanding of the “object
permanence” concept—even if caregivers
“disappear” from view, they reappear to tend to
infants’ needs [37].

In contrast to cognition, babies normally
develop language between 12 to 18 months of age.
Language acquisition is part of later brain development
and it is built upon existing cognition. Babies begin to
understand concepts and make distinctions between
objects and events, prior to acquiring the ability to
define them with relevant words. Whereas cognition

is initially instinctive, language learning occurs as an
acquired skill when babies process what they see
and hear around them. Babies begin acquiring
language by mimicking words spoken by other people
and understanding the connection between the words
and the objects or events represented [37]. Between
2 to 5 years of age, cognitive brain development
continues. The cognitive developmental milestones
include thinking, reasoning and problem-solving.
These milestones range from exploration, tasks such
as piecing puzzles together and matching shapes
around age two, to comprehension of concepts such
as colors and numbers between the ages of three
and four [37]. Language learning explodes during
these years, as normally developing children achieve
several milestones. A two-year-old toddler acquire a
working language of 200 words, including sentences
of two or three words. Between three to four years
old, children form sentences of four or more words
and understand basic grammar rules. By the age of
five, children can often recite part of a story; recall
their names and addresses, and use longer sentences,
including incorporating the future tense [37].

Psychomotor retardation is a mental
disorder characterized by significantly sub-average
general intellectual functioning associated with
impairment in adaptive behavior and manifested in
the developmental period; classified according to IQ
as mild (50–70), moderate (35–50), severe (20–35),
and profound (less than 20). [39]

General development retardation means
a significant retardation of two or more areas of daily
living development - gross motor activity / fine,
cognitive skills, language, personal activities, social.
The term is used for children under the age of 5 years.
It involves deficits of learning and adaptation, which
can be significant and to be predictive for cognitive
or intellectual disability

Language disorders can affect both children
and adults. One common childhood language disorder,
Specific Language Impairment, appears to occur in
the absence of any other developmental problems.
Other language disorders in children may be
associated with hearing impairment, autism, mental
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retardation, or congenital or acquired disorders of
brain development. [2]

Language impairments are common and well
recognized as important neurodevelopment childhood
disorders. Children with sensory, neuromotor and
cognitive deficits present an impairment of language
development. Children with language problems have
been found to have a higher risk for future academic
difficulties and learning disabilities, as well as for
psychiatric, neurological, and/ or behavioral problems
[40].

Objectives

The overall aim of this study was to find if
there is a relation between the level of language
development in infants with psychomotor retardation
and the different risk factors, especially the pre-/
perinatal ones, that a child faces from the moment of
conception until the postnatal period of his life.

Material and Methods

We performed an observational retrospective
study Child Neurology department of Clinical Hospital
for Children from Cluj-Napoca, Romania. Patients
included in this study are 30 infants, both genders,
evaluated for the first time in this hospital for language
disorders and psychomotor retardation. The patients’
information was collected form their medical files,
which were obtained from the hospital’s records.

The inclusion criteria for the patients of this
study were: 1) Infants under 4 years old; 2) Diagnosis
of psychomotor retardation; 3) Patients who had a
complete psychological evaluation to determinate the
level of language development and cognitive
development; 4) Both genders (male and female); 5)
All socioeconomic backgrounds. The exclusion
criteria: 1) Age over 4 years; 2) Diagnosis or suspicion
of metabolic disease, 3) Data missing in the patient’s
file, 4) Patients without psychological evaluation.

The following parameters were taken into
consideration: Sex, Age, Apgar Score, Prenatal
history: Cytomegalovirus, Toxoplasmosis, Rubella,
Hypertension; Asphyxia/meconium aspiration at birth;
Prematurity; Icterus; Epilepsy; Pseudobulbar
syndrome; Dyspraxia;  Head circumference;

Cognitive development/ Mental retardation; Motor
retardation; Level of language development

In order to collect all the correct information
for the parameters, we used the medical files from
each patient.  Blood tests have been done to mother
and child to confirm the diagnosis intrauterine
infection. The Apgar score and other parameters
related to the delivery were taken from the infant’s
medical history and by asking the mother statements.
The head circumference is measured with a
measuring tape. For the diagnosis of epilepsy, an
electroencephalogram (EEG) was used.

To establish the level of cognitive, motor and
language development, a neurological and clinical
psychological evaluation was performed. The level
of development was established by comparing the
age of the infant in months with his/her level of
development at that point. When the infant
development is at a level according to his age or with
a delay of less than 2 months for his age, we consider
there is no retardation in the cognitive, motor or
language development. In the other hand, if the infant
level of the development is with more than 2 months
below for the infants age, then it’s consider to the a
cognitive, motor or language retardation.

Results

The sample studied consists in 30 patients
(20 boys and 9 girls) with development retardation,
m: f ratio 2.22:1, (67% males, 33% females,
respectively).

Language development - the sample contains
6 patients with a normal language development,
representing 20%, and 24 cases with language
retardation representing 80% of the cases.

Relation between gender and language
retardation: the sample studied consists in 30
patients, 20 being males, 67% of the sample. This
gives a result a ratio of 2:1, showing a higher
prevalence of the male sex. Clinical and statistical
analysis revealed: Coefficient = 0.354; P=0,055. It
may be a clinical significance, but further studies with
a bigger sample should be done.

Age - In the studied sample of 30 patients
with development retardation, there were different

Language Development in Infants with Psychomotor Retardation in Relation to Intrauterine and Perinatal Sufferance
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ages up to the age of 4 (age distribution is shown in
Table I.). According to this data, under 6 months of
age few patients attended to the hospital and have
been properly diagnosed with developmental
retardation. Between 6 to 12 months of age we can
see a higher number of patients diagnosed with certain
developmental retardation, this is also the age when
language disturbance was the most frequent noticed.

We analyzed the perinatal risk factors for
language development.

Prenatal asphyxia - from the 30 infants, 11
have had history of prenatal sufferance (37%); while
19 infants (63%) didn’t undergo any.  We found no
connection between prenatal sufferance and language
retardation (P=0,856)

Asphyxia/ Meconium aspiration - the
studied sample contains 13 (43%) cases with
asphyxia; and 17 (57%) other cases with no asphyxia.
We found no relation between asphyxia/ meconium
aspiration at birth and language retardation, there is
not a clinical significance according to this study
(Coefficient = 0.067; P=0,724)

Prematurity - 8 (27%) cases were born
premature, while 22 (73%) were born on term. We
found no relation between prematurity and language
retardation, not of clinical significance (coefficient =

0.075; P=0,692)
Apgar Score - the sample contains 2 infants

with an Apgar score between 0 and 3, and 2 others
with a score between 4 and 6, representing each 7%
of all the cases. The 26 (87%) remaining cases have
an Apgar score higher than 7. We found no relation
between Apgar score and language retardation.
(coefficient = 0.180, P = 0,341)

Neonatal Icterus - from the 30 cases, 9
had a neonatal icterus (30%), while 21 (70%) didn’t
have it. Clinical and statistical analysis revealed a
coefficient = 0.218, P=0,247 showing no connection
between icterus and language retardation

We further analyzed neurological signs
identified in our sample children.

Pseudobulbar syndrome or less its less
severe clinical picture of oro-facial motor
dyspraxia (including here disorders of feeding,
drooling, disorders of chewing) - the sample contains
18 cases with pseudobulbar syndrome (60%), and
12 others (40%) without signs and symptoms of oro-
facial dyspraxia. Clinical and statistical analysis:
Coefficient = 0.442, P = 0,014. It is accepted the
existence of a connection between pseudobulbar
syndrome and language retardation. There is a clinical
significance.

Table I. Results of age distribution

Table II. Distribution of head circumference
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Dyspraxia – revealed by psychological tests.
The sample contains 20 cases with dyspraxia (67%)
of the cases, and 10 others (33%) with no dyspraxia.
Clinical and statistical analysis: Coefficient = 0.354,
P = 0,055, There is no connection between dyspraxia
and language retardation. It may be a clinical
significance, but a further study with a bigger sample
should be done to confirm a connection between
dyspraxia and language retardation.

Head circumference - the sample contains
3 infants with macrocephaly (10%), 4 infants with
microcephaly (13%) and 23 infants with normal head
circumference (77%); distribution of head
circumference levels are shown in Table II.

Clinical and statistical analysis revealed a
coefficient = 0.039; P = 0,838; showing no connection
between head circumference and language
retardation

Cognitive development / Mental
retardation - the sample contains 10 cases with a
normal cognitive development (33%), 6 cases with a
mild mental retardation (20%), 8 cases with a
moderate mental retardation (27%) and 6 infants with
a severe mental retardation (20%). A general
appreciation of the distribution shows 10 cases with
a normal cognitive development (33%), and 20 cases
with different levels of mental retardation (67%) of
all the cases. Clinical and statistical analysis revealed
a coefficient = 0.519, P = 0,003. It is accepted the
existence of a connection between mental retardation
and language retardation. There is a high clinical
significance.

Motor development - the sample contains
27 cases with a motor retardation (93%), and only 3
cases with a normal motor development (7%).
Clinical and statistical analysis revealed: Coefficient
= 0.111, P = 0,559, no connection between motor
retardation and language development.

Discussion

There are many studies about children’s
language acquisition and risk factors affecting
language development. Despite all the studies and
information related to this subject, there are still some
unclear areas. International literature shows that

between 10 and 20% of two to three year old children
have delayed or abnormal language development
(Rescorla & Achenbach, 2002), and between 5 and
10% of all preschool children have a language
difficulty (Bishop & Leonard, 2000). [4]

The literature suggests that factors that
significantly increase the risk of language impairment
include antenatal care, Apgar scores, birth weight,
premature delivery, birth order, environmental factors,
gender of the children, number of siblings and family
history with specific language impairment. [3] Other
hand other studies have been inconsistent regarding
to the relation of Apgar scores to speech and language
impairments. Low Apgar score was correlated to
other disabilities like mental retardation. [5]

Language difficulties are more common for
boys than girls. (Zubrik et al., 2007, Hollun-
Mřllerhaug, 2010). [4]

According to literature, one of the most
common co-occurring problems for children with
language problems is motor difficulty (Hill, 2001).
Children may have poor fine motor skills or be clumsy.
[4]

In a study performed in 1995 by Paula
Menyuk et al, 53 children were studied from birth to
age 3. They compared premature babies with full
term infants. In this study, they discovered that there
were no differences in language development
between the premature babies and the full-term
babies. Another study about premature and full-term
infants, performed by Luoma L et al., show there
were lower scores in language comprehension and
production. This means that it can be a connection
between language development and prematurity.

The sample used for this study was of 30
infants from different ages. The ages of the infants
were between their birth and less than 4 years old.
From this sample, the ratio male – female was 2:1
and no correlation with language retardation has
shown to be significant in other studies. This might
be because of the smaller number of patients
participating in this study compared to other larger
studies performed.

Apgar score is considered in other studies to
be a risk factor for language development. In this
study, we have an incidence of 87% of infants with
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an Apgar score equal or more than 7 and 14% with
an Apgar score of less than 7. No significant
correlation was found probably due to the sample’s
size.

Regarding the results obtained from
prematurity and the language development, showed
a p value of 0.692, and therefore proving there is no
correlation between them. The correlation is not
significant most likely because the sample group is
small.

A significant correlation can be seen in
Pseudobulbar syndrome or oro-facial dyspraxia and
language development. It has a p value of 0.014. The
incidence of pseusobulbar syndrome is relatively high
and accounts for 60 % of the cases. The same occurs
with cognitive development, which has an incidence
of 67% of infants with mental retardation and has a
high significant correlation with the level of language
development.

Despite motor retardation accounts for 93%
of the cases, no correlation with the level of language
development was found to be significant in this study.
This can also be due to the size of the sample.

Conclusions
1. Most of the infants diagnosed with

development retardation are diagnosed around the
age of 1.

2. There is a tight connection between the
level of language development and the presence of a
pseudobulbar syndrome. This shows that it has a
clinical significance. It is an aspect that should be
taken more carefully and diagnosed as soon as
possible and the therapy start.

3. There is a relation between the level of
language development and the level of cognitive
development in an infant.

4. Motor retardation has a very high
incidence. Further studies with a bigger sample should
be done to confirm or rule out a correlation with the
level of language development.

5. Further studies should be done to see, if
there is a relation between prematurity and the level
of language development.
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