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Study Design: We used Sign-significant relations (S-S) to assess the developmental characteristics of 1- to 4-year-old children with language delays in Zhejiang Province and to provide scientific basis for early clinical detection and comprehensive intervention.

Methods: A total of 1,113 children among the ages of 1 and 4 who complained of poor language skills were assessed in language competence using S-S. These children diagnosed with language delays were divided into six groups, with each group having an age difference of 6 months. The developmental characteristics of each group were described and analyzed.

Results: (1) Children from the age of 18 to 36 months were most likely to be affected by language problems, while boys were more susceptible than girls in each group. (2) There was no significant difference in the proportion of children with poor communication attitude among the groups. (3) The older the group, the higher the proportion of basic learning ability abnormality. The cutoff age for qualitative leap in the proportion of basic learning abilities was 2 years old. (4) With the increase of age, the proportion of abnormal language comprehension in each group increased gradually. The cutoff age for qualitative leap in the proportion of language comprehension was 1.5 and 2 years old.

Conclusion: Language delays usually occur in children around the age of two, and as the children get older, in addition to expression of language abilities, they are more likely to have abnormal language comprehensive abilities and abnormal basic learning abilities. Based on the clinical research, we must take seriously the early screenings for this age group and conduct intervention training as soon as possible.
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INTRODUCTION

Language delay in young children is a very common developmental problem. The peak of this disease is around 2 years old, and the incidence rate abroad is about 15% (1, 2). Since language delay can be an indicator of several neurodevelopmental problems, it should be taken seriously. Language delay will not only seriously affect children's language comprehension and expression abilities, but also affect their social adaptability, cognitive ability, communicative ability, and other behavioral developments to a certain extent. Later in their life, children often face many difficulties in cognition, reading, writing and calculation, which seriously affect their neuropsychological development (3–5). Consequently, there is a great need for guidelines to deal with this prevalent problem (6).

Early language development in infants is an important part of children's neuropsychological development. Early detection and intervention in this stage will greatly reduce the short-term and long-term adverse effects of language dysplasia on children (7, 8). In this research, children from the ages of 1 to 4 who come to language specialists of the author's hospital with language development delay were evaluated by Sign-significant relations (S-S). This allowed doctors to analyze the comprehensive and expressive language abilities as well as non-verbal cognitive abilities of children at different ages, and to understand the developmental characteristics of children with language delays in different time periods, and provide scientific basis for the early detection and comprehensive intervention of children with language delay.



MATERIALS AND METHODS


Research Design and Study Sample

A total of 1,113 children with language delay who sought treatment in the author's hospital between January 2018 and December 2019 were selected for this research. These children were assessed in language competence using S-S. The developmental characteristics were described and analyzed by this assessment. Language development delay was defined when the result of one's language expression ability age is lower than one's actual age or both language expression and language comprehension ability age are lower than one's actual age. After being assessed by S-S and other relevant inspections, 17 children with normal expression abilities, nine children with hearing impairment (9), seven children with mental retardation, and three children with congenital genetic diseases were excluded. This resulted in a total of 1,077 children (857 males and 220 females) with abnormal language expression abilities included for the analysis of this study. The children were divided into six groups according to their ages: 67 cases were between 1 and 1.5 years old, 346 cases were between 1.5 and 2 years old, 392 cases were between 2 and 2.5 years old, 181 cases were between 2.5 and 3 years old, 58 cases were between 3 and 3.5 years old, and 33 cases were between 3.5 and 4 years old.



Assessment

S-S is an assessment method for diagnosing language delay, which can also describe developmental characteristics of children. The S-S method is suitable for children with Language retardation caused by various reasons from 1 to 6.5 years old. S-S was developed by the Speech Committee of the Japanese Phonetics and Speech Medical Association. This technique was standardized by the Language Department of China Rehabilitation Research Center based on the Chinese language system. The S-S results include language comprehension, language expression, basic learning ability, and attitude of communication. The ability of language comprehension usually refers to “listening comprehension.” The ability of language expression is the language symbol, which usually refers to “what to say.” Basic learning ability refers to the visual and auditory discrimination, memory, and reproduction. Communication attitude refers to the daily communication and willingness to communicate. The results of S-S should be compared with the actual age stage. If the result is lower than the actual age, the abnormal results of corresponding items can be defined.



Statistical Analysis

The SPSS 20.0 statistical software was used to analyze the data. The data in this study were qualitative. Therefore, the chi-square test was used for comparison. The difference was statistically significant with P < 0.05. The difference was statistically significant with P < 0.05/6 between the two groups of six different ages. When pairwise comparison was conducted among multiple groups, the test level was as follows P < 0.05/N (where N was the required test times). There were six pairwise comparisons among the four groups in this study; therefore, P < 0.05/6.




RESULTS


The Relationship Among Age, Gender, and Language Delay

Children with language underdevelopment problems usually started seeking treatment from 12 months old. In the early stages, cases were directly proportional to the children's ages. The trend began to decline after the age of 2.5 years old. The number of cases was highest in the 1.5–2, 2–2.5, and 2.5–3 age groups. In all the cases, boys were in the majority (857 boys and 220 girls). In each age group, boys also accounted for the majority, and the proportion of boys and girls had no difference between each group (χ2 = 8.726a, P = 0.120) (Table 1). Therefore, the comparison results between boys and girls in below-mentioned other projects will not be listed separately.


Table 1. The relationship between age, sex, and language development disorder in children (n, %).
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S-S Was Used to Evaluate the Performance Characteristics of Each Item in Different Age Groups (Table 2)

According to the distribution of various ability characteristics of each group, the percentage of abnormal language expression in each group was 100%, all the children in the study group had abnormal language expression abilities. Hence, it was not necessary to compare the differences among the six groups.


Table 2. Communication attitudes, basic learning ability, language comprehension ability, and language expression ability among each age group.
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The second most common abnormality was language comprehension in each group. There were differences in the proportion of children with abnormal language comprehension among the six groups (χ2 = 95.147a, P = 0.000). The data showed that with the increase of age, the proportion of abnormal language comprehension in the group increased gradually. Through the comparison between the two adjacent groups, it was found that the most significant difference between components was the 1- to 1.5-year-old group and the 1.5- to 2-year-old group, the 1.5- to 2-year-old group, and the 2- to 2.5-year-old group (χ2 = 8.872a, P = 0.003; χ2 = 32.484a, P = 0.000). The difference was statistically significant. It can be seen that the cutoff age of qualitative leap in the proportion of people with abnormal language comprehension ability is 1.5 and 2 years old (Figure 1).


[image: Figure 1]
FIGURE 1. Difference in communication attitudes among different age groups (n, %).


The third highest proportion of abnormality was abnormal basic learning abilities in each group. There were differences in the proportion of children with abnormal basic learning abilities among the six groups (χ2 = 156.575a, P = 0.000). The data showed that with the increase of age, the proportion of basic learning ability abnormalities increased. From the beginning, the number of normal basic learning abilities in each group was more than that of the abnormal ones, but after the age of two, there was a reversal. The number of abnormal basic learning abilities was more than that of the normal ones, and the gap was growing. Through the comparison between the two adjacent groups, it was found that the most significant difference between components was the 1.5- to 2-year-old group and the 2- to 2.5-year-old group (χ2 = 63.23a, P = 0.000). The difference was statistically significant. It can be seen that the cutoff age of qualitative leap in the proportion of abnormal action subjects is 2 years old (Figure 2).


[image: Figure 2]
FIGURE 2. Difference in basic learning ability among different age groups (n, %). *There were significant differences between the representative groups.


In each group, the most abnormal communication was in the minority. Each age group had a different proportion of poor communicators. However, there was no specific difference in the proportion of poor and good communication attitudes between each group (χ2 = 9.622a, P = 0.087) (Figure 3).


[image: Figure 3]
FIGURE 3. Difference in language comprehension among different age groups (n, %). *There were significant differences between the representative groups.





DISCUSSION


The Relationship Among Age, Gender, and Children's Language Delay

Language delay, which is a common developmental problem, is most prominent in children of 2 years old. Children's congenital factors and acquired language environment will both affect the occurrence and development of language delay and have a certain impact on their neuropsychological development (10). The first 3 years after birth are the critical period for children's brain development. The critical period for the development of intuitive action thinking to specific image thinking is also 2–3 years old. Therefore, this is also an important period for children's oral language development and social interaction learning (11). This study shows that the incidence of language delay in children around the age of two is the highest, which is consistent with the highest incidence in foreign countries (1, 2, 12). At the same time, most of the children with language delay, regardless of their age, are boys, which is also consistent with the foreign studies (13). Male children have a high incidence of language delay, and the reasons may be due to the slow maturation of the central nervous system in boys and the influence of testosterone (14). Testosterone can prevent cell death and make it difficult to connect the appropriate language center (15). Although there was no significant difference among the six age groups, the proportion of boys in the 1- to 1.5-year-old group was lower than that in the other five groups. It may be because that language lag may also occur in girls between 1 and 1.5 years of age, but in the later stage, girl's language ability will be improved faster than boys. A small part among them can catch up with the normal level, so the gap between boys and girls in the later stage is obvious (16).



The Developmental Characteristics of Children in Different Ages From S-S

Language delay includes two parts: language comprehension and language expression. S-S can evaluate the language development level of children over 1 year old. It mainly evaluates the language development of children from four aspects: basic learning ability, comprehension ability, expression ability, and communication attitude. It can reflect the differences of children's language comprehension and expression, as well as the evaluation and observation of basic learning ability and communication attitude.

All the participants in this study were accompanied by abnormal language expression, so abnormal language expression ability was not analyzed separately. There is a certain proportion of poor communication attitude in each age group, but there is no obvious correlation with age. As they get older, the proportion of children with language delays with abnormal basic learning abilities and comprehension abilities increases gradually, and the proportion of children with abnormal basic learning abilities reversed after the age of two, which is the cutoff age of qualitative leap. At the same time, the cutoff age of qualitative leap in the proportion of people with abnormal language comprehension abilities is 1.5 and 2 years old. It can be seen that the younger the age is, the higher proportion the pure abnormal language expression is. However, after the age of two, the possibility of abnormal language expression combining with other problems peaks, and it is more likely to be complicated with other developmental disorders (17). All of these suggest that both families and hospitals should understand the development characteristics of children with language delay in different age groups and correctly establish an awareness of prevention, so that we can detect children with language delay in the early stage, and do a comprehensive intervention to avoid delaying treatment (12, 18, 19).

However, some limitations should be noted. First, references related to the S-S are scarce, so the theoretical basis of the research will be relatively inadequate. However, on the other hand, this provided a new direction of exploration. Second, S-S is not only an evaluation method, so it can also be used to guide the training according to the results. In addition to a horizontal description, we can also conduct a vertical cohort study, so that our next step is to evaluate the changes in the developmental characteristics of the child after the assessment and intervention by S-S, in order to further illustrate the usefulness of this method.

Clinical data show that the incidence of language delay in children is not low, and there is a growing trend with the development of modern media. The critical time to discover language delay is when the child is around 2 years old, but children's early language development problems do not receive proper attention due to the traditional concept of “the noble speaks later” and the normal comprehensive ability of some children in early childhood (20, 21). At the same time, most parents are not sensitive enough to children's language comprehensive abilities and not attentive enough to language expression abilities, so they may not be able to detect and intervene early (22, 23). In this regard, attention should be paid to the characteristics of language development and intelligent development of infants around 2 years old. Medical staff should properly educate parents on the health of their children; they should also introduce the stages, characteristics, and poor performance characteristics of children's language ability development (24), so that parents can detect the child's language delay in the first place and seek professional help and receive relevant intervention treatment as soon as possible, thus reducing the incidence of language delay with other developmental disorders.
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