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Background: It is reported that the incidence of language development disorder in children at the age 
of 2 is as high as 17.0%. Timely discovery of the high-risk factors of language development disorder in 
children and early intervention can greatly reduce the incidence of language development disorder and 
shorten the course and condition of the patients with language development disorder. Therefore, in order to 
facilitate prompt diagnosis and early interventions for children with language development disorder (DLD) 
and improve their language ability, this study explored the influence of perinatal factors on the language 
development of children in Ningxia and identified the unfavorable and favorable factors that influenced 
language development.
Methods: Children diagnosed in the General Hospital of Ningxia Medical University during 2018–2021 
who met the screening criteria for DLD and practical pediatric diagnostic criteria for DLD were enrolled 
in this study. Perinatal factors (gestational age, weight, sex, delivery mode, maternal age, presence of 
intrauterine infection, asphyxia) were retrospectively analyzed. The perinatal factors affecting language 
development were assessed using a one-way analysis of variance (ANOVA).
Results: Among 1,500 children aged 0–3, 240 cases (16.00%) had language delay. Of these, 122 were 
male and 118 were female. There were 115 cases of comprehension and expression disorder, 30 cases of 
articulation disorder, and 90 cases of mixed manifestation. And there were 194 cases with definite intrauterine 
and perinatal high-risk factors or neonatal diseases, accounting for 80.83% of the total number of children 
with language delay. 
Conclusions: In Ningxia, factors in the neonatal period are the main cause of DLD, followed by fetal and 

maternal factors. Ischemic encephalopathy is the most common factor. 
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Introduction

Language is one of the most basic communication tools 
for human social and behavioral activities. The brain 
is the foundation of the language function, which not 
only stores a large amount of information (e.g., memory 
and intelligence) but also decodes and codes language. 
Language is a form of cognitive expression that reflects 
the thinking and psychological processes of the human 
brain (1). Developmental language disorder (DLD) in 
children refers to the inability of children in the language 
development period to understand and express language 
with language symbols due to various reasons compared to 
normal children in the expected period. Children’s language 
development lags behind their actual age level, which is 
one of the most common language disorders in children. 
Language development delay hinders the development 
of children’s social skills and affects their physical and 
mental development. If the language disorder or language 
development delay in infants and young children is not 
managed in a timely and effective manner, it seriously affects 
children’s language understanding and expression ability 
and increases the incidence of attention deficit and learning 
difficulties at school age. This group will have a high-risk 
of developing various emotional and behavioral disorders, 
anxiety, depression, social withdrawal, communication 
disorders, irritability, hyperactivity, aggression, self-injury, 
and other psychological and behavioral problems. Studies 
outside of China have found that 30–40% of children who 
present to psychiatric departments for attention deficit 
and behavioral problems have language development  
problems (2-4).

DLD is the most common developmental disorder in 
children. Children with DLD have difficulties understanding 
or using oral language, written language, and other signaling 
systems. Children with DLD have a far lower level of 
language ability than normal children of the same age. A 
population-based prospective cohort study found that severe 
cognitive or social communication disorders at school age or 
adolescence usually originate from developmental disorders 
in early childhood (3). The incidence rate of children 
with developmental language impairment is about 15% in 
countries outside of China and 7% in Shanghai. DLD has 
attracted significant attention from researchers around the 
world, and children’s language development has become a 
hot topic in pediatric research (4). 

Language is an important medium for information 
transmission and social communication. Research has 
shown that 50% of children with DLD have a language 

impairment that does not improve with age, which 
seriously affects their language expression ability and has 
a serious and lasting impact on their lives and their ability 
to learn later in life (5). Language barriers in children 
are associated with poor academic performance, limited 
employment in adulthood, and social communication 
barriers to a certain extent. School-age children have to 
accept special education or suspend their studies due to 
learning difficulties and behavioral problems, which has 
serious adverse effects on them and their caregivers (6).  
The period from 0–3 years old is critical for a child’s 
language development. Before 3 years old, children spend 
most of their time at home, and caregivers do not realize 
the adverse consequences of language disorders and 
the importance of early intervention and miss the most 
effective period for language intervention (7).

Therefore, to improve the early detection of high-
risk children with DLD, and achieve early diagnosis and 
treatment, this study explored the influence of perinatal 
factors on the language development of infants in Ningxia 
by examining the favorable and unfavorable factors affecting 
the language development of children. It is of great clinical 
and social significance to reduce the incidence of DLD 
and improve the quality of life of children. We present the 
following article in accordance with the STROBE reporting 
checklist (available at https://tp.amegroups.com/article/
view/10.21037/tp-21-601/rc).

Methods

Participants

Children aged 0–3 diagnosed in the General Hospital of 
Ningxia Medical University from 2018 to 2021 and their 
fathers and mothers were examined and evaluated by a 
questionnaire. A total of 1,500 children were included in 
the study; 740 were male and 750 were female. A total 
of 1,500 questionnaires were collected. All procedures 
performed in this study involving human participants were 
in accordance with the Declaration of Helsinki (as revised in 
2013). The study was approved by institutional committee 
of the General Hospital of Ningxia Medical University (No. 
KYLL-2021-691). Individual consent for this retrospective 
analysis was waived.

Study design

Questionnaire design
The questionnaire for child language development is shown 
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in Table 1. Parents were required to fill in the vocabulary, 
auxiliary words, and expression structures that their children 
could express spontaneously. The inclusion criteria were as 
follows: children without hearing abnormalities as shown 
through related audiology examinations (8); children who 
showed a vocabulary of less than 30 words in 24 months; 
and children who showed fewer than 3 (boys) and 5 (girls) 
structural expressions in 30 months. The criteria for suspected 
DLD were as follows: vocabulary less than 50 words  
at 24 months, structural expressions of less than 5 for boys 
and 8 for girls at 30 months, Zhufutang Practical Pediatrics. 
This book of Zhufutang Practical Pediatrics is a pediatrics 
work which combines medicine, teaching, research and 
prevention closely, and is of great benefit to improving 
pediatricians (9), and a vocabulary containing fewer words 
than children of the corresponding age. A total of 240 patients  
were found to have DLD. The family questionnaire focused 
on the perinatal conditions of each child.

Children with language delay of perinatal factors

The perinatal factors, including gestational age, weight, 
sex, delivery mode, maternal age, intrauterine infection, 

intrauterine asphyxia, postpartum asphyxia, premature 
delivery, hypoxic-ischemic encephalopathy, neonatal 
jaundice, and neonatal convulsion, were investigated and 
retrospectively analyzed.

Quality control

Based on strict quality control, parents’ questionnaires were 
used for research, and parents were assisted to complete the 
questionnaire. The recovery rate of these questionnaires 
was 100%.

Statistical analysis

Using one-way analysis of variance, factors affecting 
the language development of 3-year-old children in the 
perinatal period were analyzed.

Results

Analysis of language delay and perinatal abnormalities in 
children

Among the 1,500 children aged 0–3, 240 cases (16.00%) had 

Table 1 Questionnaire on child language development 

Vocabulary Quantity Perinatal factors Yes/no

Noun-verb Maternal and gestational factors

Verb-noun Older women

Negative words-verbs History of threatened abortion

Preposition-noun History of cold in early pregnancy

Noun-verb-noun Pregnancy-induced hypertension

Noun-adjective Fetal factors

Noun-negative-verb Intrauterine growth retardation

Noun-preposition-noun Umbilical cord around the neck

Noun-negative-adjective Fetal distress

Adjective-noun Neonatal factors

Noun-negative-verb-noun Premature baby

Verb-adjective-noun Low birth weight infant

Noun-verb-adjective-noun Neonatal asphyxia

Pronoun-adjective-noun Intracranial hemorrhage

Neonatal hypoxic-ischemic encephalopathy

Neonatal jaundice

Neonatal seizures
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a language delay. There were 122 males and 118 females. 
There were 115 cases of comprehension and expression 
disorder, 30 cases of articulation disorder, and 90 cases of 
mixed manifestation. The questionnaire of factors in the 
perinatal period included gestational age, weight, gender, 
mother’s age, mode of delivery, the presence of intrauterine 
infection and intrauterine asphyxia, postpartum asphyxia, 
presence of hypoxic ischemic encephalopathy, intracranial 
hemorrhage, abnormal fetal development, preterm birth, 
neonatal jaundice, and neonatal convulsions. Multiple 
factors could occur simultaneously. There were 194 cases 
with definite intrauterine and perinatal high-risk factors 
or neonatal diseases, accounting for 80.83% of the total 
number of children with a language delay. There were  
26 cases of older pregnant women, 27 cases of threatened 
abortion, 53 cases of cold in early pregnancy, and 14 cases of 
pregnancy-induced hypertension. Children born with their 
umbilical cord around their neck occurred in 8 cases, fetal 
distress occurred in 36 cases, and fetal growth retardation 
occurred in 14 cases. There were 44 premature infants, 
13 infants with low birth weights, 63 cases of neonatal 
asphyxia, 7 cases of intracranial hemorrhage, 42 cases of 
neonatal hypoxic encephalopathy, 36 cases of neonatal 

jaundice, and 28 cases of neonatal convulsions. The specific 
composition is shown in Table 2.

Perinatal conditions and classification of language disorders

Of the 240 children with a language delay, there were 
115 cases of comprehension and expression disorder,  
30 cases of an articulation disorder, and 90 cases of mixed 
manifestation. The results were compared with perinatal 
conditions (Table 3).

Analysis of single factors affecting children’s language 
development in the perinatal period

The analysis of variance method was used to conduct a 
single factor analysis of perinatal factors that may affect 
children’s language ability. The results are shown in Table 4.

Discussion

Language development delay refers to a delay in a child’s 
oral expression ability or language understanding ability 
compared to the normal developmental level of children 

Table 2 Language delay and perinatal abnormalities in children

Perinatal factors n Composition ratio (%)

Maternal and gestational factors

Older women 26 13.40

History of threatened abortion 27 13.92

History of cold in early pregnancy 53 27.32

Pregnancy-induced hypertension 14 7.22

Fetal factors

Intrauterine growth retardation 14 7.22

Umbilical cord around the neck 8 4.37

Fetal distress 36 19.70

Neonatal factors

Premature baby 44 23.35

Low birth weight infant 13 6.70

Neonatal asphyxia 63 32.47

Intracranial hemorrhage 7 3.61

Neonatal hypoxic-ischemic encephalopathy 47 21.53

Neonatal jaundice 36 24.23

Neonatal seizures 28 14.43
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of the same age. Mental deficiency, hearing impairment, 
articulatory organ diseases, central nervous system diseases, 
a poor language environment, and other factors are common 
causes of developmental delay (10). The phenomenon of 
language development delay is called idiopathic language 
development disorder or DLD. The etiology of DLD is 
not clear at present but may be related to certain abnormal 
sensory functions of the brain. Generally, it is mainly caused 
by congenital factors.

Speech is one of the most important expressions of language; 
it is a process through which individuals communicate and 
express thoughts, opinions, and emotions (11). Children’s 
language development is influenced by many factors. It 
can impact all aspects of a child’s language function (such 
as listening, speaking, reading, writing) to varying degrees 
and lead to secondary disorders (such as psychological, 
intellectual, and social adjustment, among others). 
Therefore, the clinical research and treatment of language 
delay in children are imperative. However, in clinical 
practice, language development disorders often do not 
receive enough attention. For example, clinical treatment 
of patients with dysplasia often ignores the problem of 
abnormal language development. People with simple 

language development disorders, such as delayed speech, are 
also overlooked and not given the necessary attention. This 
can result in missing the best treatment period for delayed 
language development of children. 

Language ability is an important part of a child’s 
intelligence. Language comprehension skills develop in 
children before the age of 2. Children learn language 
expression after the age of 2. Language development is 
perfected by the age of 4. Therefore, the 0–3-year-old period 
is critical for the development of intelligence because it is a 
critical period for the development of children’s language. 
During this period, intervening in a timely manner can 
promote children’s language development. Early intervention 
can mitigate the impact of high-risk factors and sociocultural 
factors which lead to mental retardation and improve the 
overall level of the intellectual development of children (12).

Specific disorders which impact language learning 
include developmental aphasia and acquired aphasia. 
Developmental aphasia is the delay of one or all aspects of 
language function or ability, which prevents a child from 
understanding and expressing his or her language to the 
same level as other children of the same age. Acquired 
aphasia refers to the impairment of language understanding 

Table 3 Perinatal conditions and classification of language disorders

Perinatal factors n
Comprehension and expression 

disorder
Articulation disorder Mixed manifestation

Maternal and gestational factors

Older women (more than 35 years old) 26 3 5 18

History of threatened abortion 27 3 6 18

History of cold in early pregnancy 53 10 22 21

Pregnancy-induced hypertension 14 2 3 9

Fetal factors

Intrauterine growth retardation 14 9 3 2

Umbilical cord around the neck 8 5 1 2

Fetal distress 36 18 8 10

Neonatal factors

Premature baby 44 15 22 9

Low birth weight infant 13 2 8 3

Neonatal asphyxia 63 32 20 11

Intracranial hemorrhage 7 2 4 1

Neonatal hypoxic-ischemic encephalopathy 47 12 23 12

Neonatal jaundice 36 6 18 112

Neonatal seizures 28 7 16 5
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and expression caused by central nervous system injury, 
dysplasia, or dysfunction (13). These two specific aphasia 
disorders are not readily diagnosed clinically and are 
therefore included in language delay.

Language development disorder can be caused by the 
negative influence of the language environment. In these 
cases, the child does not have congenital issues but is 
deprived or separated from the language environment in 
the early stage of language learning. 

Abnormalities of articulation organs can also impact on a 
child’s language development. This refers to motor diseases, 
such as cerebral palsy, and organic diseases, such as cleft 
palate. These diseases hinder the expression of language and 
cause language development delay (13). There were 6 cases 
of cerebral palsy and 2 cases of cleft palate in this study.

Conditions before and after birth, such as intrauterine 
and perinatal risk factors, also significantly impact a child’s 
language development. Threatened abortion in early 
pregnancy, a history of the mother catching a cold in early 
pregnancy, hypertension, diabetes, and anemia in late 
pregnancy can cause brain damage or affect the development 
of the fetus and are influential for delayed language 
development (14). A Caesarean section delivery lacks 
stimulation of the fetus compared to a vaginal delivery, which 

can also affect the psychomotor development of children and 
manifest as a language delay. Liu et al.’s study (15) found that 
cesarean section correlated with language development delay 
(r=0.712; P<0.05). The results in our study were consistent 
with this. Furthermore, the overall delayed development of 
premature and low birth weight infants ultimately affects 
their acceptance in the outside world and impacts their 
language development. Ettenberger et al. (16) showed that 
infants with very low birth weights were at a high risk of 
language development disorder and may even experience 
literacy defects and learning difficulties after school age. 
There were 64 cases of premature infants and 19 cases of 
infants with low birth weights in this study, which accounted 
for a large proportion of all infants with DLD.

Previous studies in China and around the world have 
found that abnormal brain development caused by genes can 
also cause language delay. Seol et al. (17) found that genetic 
gene affects early brain development. They explored the 
influence of congenital factors and environmental factors 
on language development by comparing the vocabulary of 
twin children and showed that the influence of genetic gene 
on language development at the age of 2 was significantly 
greater than that of environmental factors.

Language is also closely related to intellectual development. 

Table 4 Single-factor analysis of children’s language ability and perinatal factors

Perinatal factors n Mean SD F P

Maternal and gestational factors 13.02 <0.01

Older women (more than 35 years old) 26 110.75 12.71

History of threatened abortion 27 109.87 13.88

History of cold in early pregnancy 53 112.06 13.74

Pregnancy-induced hypertension 14 96.55 10.11

Fetal factors 12.36 <0.01

Intrauterine growth retardation 14 96.58 10.12

Umbilical cord around the neck 8 97.86 11.07

Fetal distress 36 106.24 10.52

Neonatal factors 11.07 <0.01

Premature baby 44 109.74 12.56

Low birth weight infant 13 98.21 10.44

Neonatal asphyxia 63 104.56 12.06

Intracranial hemorrhage 7 99.74 10.95

Neonatal hypoxic-ischemic encephalopathy 47 102.35 11.26

Neonatal jaundice 36 101.99 10.87

Neonatal seizures 28 101.17 10.44
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The psychology community believes that language ability 
is a reflection of intelligence, and the degree of language 
impairment is positively correlated with intelligence is 
mild, moderate and severe (18). Therefore, intelligence 
assessment is important in the diagnosis of language 
disorders. However, the language part of many intelligence 
scales cannot measure the language ability of children with 
acute language disorders, such as aphasia and stuttering. 
The cognitive level of these children can be determined by 
using the intelligence test and identifying language barriers 
and mental retardation. Children’s language perception 
ability can be determined through picture vocabulary tests, 
and developmental language delays can be identified using 
the Denver Developmental Screening Test. Future training 
and therapy could be targeted at this. 

According to this study, 240 of the 1,500 children in 
Ningxia had a language delay, accounting for 16.00%, 
including 122 males and 118 females. Therefore, there was 
a high incidence of language delay in children and more 
attention should be paid to this issue. There was no gender 
difference in language delay. Neonatal factors were the 
main cause of language delay, followed by maternal factors 
during pregnancy and fetal factors. Among the neonatal 
factors, there were 47 cases of neonatal hypoxic-ischemic 
encephalopathy, accounting for 21.53% of the total cases 
of language delay. In terms of the classification of language 
disorders, maternal and gestational factors were mainly 
associated with mixed manifestation, fetal factors were mainly 
associated with comprehension and expression disorders, and 
neonatal factors were mainly related to articulation disorders.

Studies in China and globally have shown that the effect 
of early intervention between 0–3 years old is better than 
the effect after a child is 3 years old. The improvement of 
language ability after intervention can effectively reduce 
children’s problem behavior, which means that early 
intervention has a high return on investment (19,20). 
Therefore, we should pay attention to the early recognition 
and intervention of language and speech disorders in 
children. We should increase basic research into early 
recognition and intervention, such as developing assessment 
tools for early recognition and formulating national norms. 
Long-term follow-up studies should also be conducted 
to develop optimal intervention paradigms. We should 
establish a system of early identification, referral, diagnosis, 
and intervention, advance the age of screening, and improve 
the language function of children with disabilities through 
intervention as early as possible, reduce their problem 
behaviors, and prevent possible reading problems. In 

addition, more professionals should be trained in diagnosis 
and intervention of language delays.

In conclusion, this study found that factors in the 
perinatal  period can significantly affect language 
development in children. There were 240 cases of children 
with a language delay. Of these, there were 194 cases 
with definite intrauterine and perinatal high-risk factors 
or neonatal diseases, accounting for 80.83% of the total 
number of children with a language delay. Efforts to 
prevent language delays in children should be focused on 
perinatal factors, which are important for a child’s language 
development. In Ningxia, factors in the neonatal period 
were found to be the main cause of DLD, followed by 
fetal and maternal factors. Ischemic encephalopathy was 
the most common factor. By identifying the perinatal risk 
factors affecting children's language development, this study 
provides a direction for early detection, early diagnosis, 
and early treatment of children at high risk of language 
development delay. Reducing the incidence of language 
development disorder and improving the quality of life of 
children is of great clinical and social significance.
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