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Purpose: The present study investigated the age of diagnosis, treatment and demographic factors of Chinese children with autism 
spectrum disorders (ASD), to provide a scientific basis for the early detection, diagnosis, and intervention of ASD.
Patients and Methods: A total of 1500 ASD children aged 2–7 years old from 13 cities in China were administered questionnaires 
to examine their diagnosis, treatment, and basic family information. The Childhood Autism Rating Scale (CARS) was used to measure 
the symptoms and severity of ASD children, and the Children Neuropsychological and Behavior Scale-Revision 2016 (CNBS-R2016) 
was utilized to measure neurodevelopmental levels of ASD children.
Results: We found that for children with ASD, the median (p25, p75) age for the initial detection of social behavioral developmental 
delay was 24 (18, 30) months, while the age for the initial diagnosis was 29 (24, 36) months and the age for the beginning of 
intervention was 33 (27, 42) months. Multiple linear regression (MLR) analysis suggested that in children with ASD whose parents 
were divorced, separated, or widowed, or whose mothers were engaged in physical work, the initial detection of social behavioral 
developmental delay happened later. For the children with ASD who lived in urban areas, had higher levels of ASD symptom severity 
or whose parents were not divorced or separated, the age for the initial diagnosis was earlier. For the children with ASD who lived in 
urban areas or whose mothers had received higher level of education, the earlier age for the beginning of intervention was observed, 
while for those with ASD whose mothers were engaged in physical work, the age for the beginning of training was later.
Conclusion: It is recommended to actively carry out health education of ASD and strengthen the support for ASD families to enhance 
their rehabilitation level.
Keywords: autism spectrum disorders, children, age, influencing factors, multicenter

Introduction
Autism spectrum disorders (ASD) are a group of neurodevelopmental disorders characterized by social communication 
disorders, repetitive stereotyped sensory-motor behavior and narrow interests, starting from early infancy.1 Since the first case 
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of ASD was reported by an American pediatric psychiatrist Kanner in 1943, the prevalence of ASD has followed an increasing 
trend annually around the world. In the latest report by the US Centers for Disease Control and Prevention, it has been estimated 
that 23.0 per 1000 children aged 8 years suffer from ASD, which corresponds to 1 in 44 children.2 In China, the number of the 
children with ASD has been dramatically increasing, and although the prevalence was 0.7% in 2020,3 it is estimated to increase to 
1% of the whole population (13 million people).4 ASD has become a life-long disease that may impact an individual’s quality of 
life and well-being. At present, one of the most important findings in the clinical study of ASD suggests that the earlier the 
diagnosis and the intervention result in a better relief of the core symptoms of ASD and consequently improved life quality.5 

However, the delay in the detection of ASD symptoms and the diagnosis means that affected children are more prone to miss 
opportunities for timely interventions during periods of optimal neuroplasticity.6 Due to culture, geography and medical 
resources constraints, few epidemiological studies have been conducted on the age of diagnosis and treatment of ASD children 
in China. Therefore, we conducted the first large-sample, multi-center study aimed at investigating the age of diagnosis and 
treatment of children with ASD in China. We also analyzed demographic factors that influenced the age of diagnosis and 
treatment, to provide a reference for the early detection, early diagnosis, and early intervention in ASD.

Methods
Participants
This study is a part of the China Multi-Center Preschool Autism Project (CMPAP, Registration No. CHCTR2000031194),7 and 
incorporated data from 1500 children aged 2–7 years old diagnosed with ASD from 13 cities in China to investigate the early 
occurrence of ASD. The study was carried out between May 2018 and December 2019 and received approval from the Medical 
Ethics Committee of Children’s Hospital of Chongqing Medical University. It is very difficult to conduct stratified random 
sampling or cluster sampling because the diagnostic and therapeutic capacity of ASD varies throughout China. However, the 
diagnostic and therapeutic capacity of the CMPAP members Subspecialty Group of Developmental and Behavioral Pediatrics, 
the Society of Pediatrics, and the Chinese Medical Association is outstanding. Thanks to the locations of these institutions, which 
are in the major Chinese regions, the results of the study can better reflect the early occurrence of ASD children in China. 
Therefore, all participants were selected from 13 cities in the north (Heilongjiang, Qingdao and Changchun), east (Shanghai and 
Nanjing), west (Chongqing, Deyang and Xi’an), south (Shenzhen, Hainan and Hunan), and central area (Wuhan and Zhengzhou) 
of China. The inclusion criteria were as follows: children with ASD from sub-center outpatient clinics and local special education 
organizations; Based on the standard for autism formulated by Diagnostic and Statistical Manual of Mental Disorders, fifth 
edition (DSM-5), those children were diagnosed by a child psychologist and a developmental-behavioral pediatrician with 
substantial experience in local hospitals. Due to various factors, some children with ASD only attended once and some twice. The 
exclusion criteria involved (1) children with brain injury, (2) those with severe somatic disorders or sensory disturbances (blind or 
deaf), (3) those with other independent neurodevelopmental disorders or neurological disorders, (4) those with other acute or 
chronic diseases. The parents of the children involved in this study all provided written informed consent.

Sample Size
The sample size calculation used the formula of infinite populations under simple random sampling:

The previous investigation of our research group showed that the average age for the initial diagnosis of ASD 
children was 30.2 months, and the standard deviation sigma was 13.7 months. Set alpha was 0.05, and delta was 1 month. 
The required sample size is 721 through calculation.

Questionnaires and Scales
The “questionnaires for basic situation of ASD children” was conducted by referring to ASD questionnaire at home and 
abroad. This was also combined with knowledge of the specific situation of ASD children in China. The questionnaires 
included the medical history and socio-economic and demographic information which were collected and completed by 
family members of ASD children with the assistance of well-trained professional investigators.
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The CARS is a scale used to measure the symptoms and severity of children with ASD, which was compiled by 
E. Schopler in 1980 to be utilized for the early diagnosis of ASD; it has shown good reliability and validity.8,9 The scale 
consist of 15 items and was administered by professionals. The items were graded into 4 classes. Patients with a total 
score of 30–36 points and at least 5 items <3 points were enrolled in the mild-to-moderate group, and those with a total 
score of >36 points and at least 5 items >3 points were assigned to the severe group.

The CNBS-R2016 is a diagnostic assessment tool used to measure neurodevelopmental levels of children with ASD. 
It firstly researched and developed independently in China was revised by the Capital Institute of Pediatrics in 2016, and 
achieved better reliability and validity. The Cronbach’s alpha coefficient is 0.90 in Chinese version.10,11 The CNBS- 
R2016 was used to evaluate the degree of development of 5 major areas of behavior, including gross motor, fine motor, 
adaptive behavior, language and personal-social behavior. These were evaluated and graded into 5 classes by profes-
sionals. The test results represented the development quotient (DQ) with children scoring <70 points being regarded as 
presenting developmental delay (DD).

Quality Control
Before administering the questionnaires, investigators were trained to ensure homogeneity in the administration of the 
survey. Furthermore, the respondents were selected strictly according to the inclusion and exclusion criteria to ensure the 
accuracy of the information acquired by the questionnaires. The data were entered via independent double entry to ensure 
the accuracy and completeness of data.

Statistical Analysis
The data were logged into Excel 2016 software and analyzed using SPSS 26.0 software. The Kolmogorov–Smirnov 
goodness-of-fit test was used to test the distribution of each dataset for normality. Categorical variables were described as 
N (%). Continuous variables were described as median (p25, p75). The Wilcoxon and Kruskal–Wallis rank sum tests 
were used to analyze differences between groups. Multiple linear regression (MLR) was used to analyze socio-economic 
and demographic factors as well as the diagnosis and treatment situation influencing the age of diagnosis and treatment of 
ASD. P < 0.05 is considered to be statistically significant in this study.

Results
Basic Situation
Among the 1500 children with ASD, 1228 (81.9%) cases were male; with the male-to-female ratio being 4.5:1. The 
average age of the investigated children was (50.63±15.99) months. The median age for the initial detection of social 
behavioral developmental delay was 24 (18, 30) months, and the cases aged less than or equal to 24 months accounted 
for 56.1%. The median age for the initial diagnosis was 29 (24, 36) months, and the cases aged less than or equal to 36 
months accounted for 76.3%. The median age for the beginning of intervention was 33 (27, 42) months, and the cases 
aged less than or equal to 36 months accounted for 61.7%. Children with a 0–3 months of interval time between initial 
diagnosis and intervention accounted for 40.3% (527/1308); those with an interval time of 4–6 months accounted for 
20.3% (265/1308); those with an interval time of 7–12 months for 14.8% (193/1308); those with an interval time of 13– 
24 months for 14.1% (184/1308) and finally, those with an interval time of more than 24 months for 10.6% (139/1308).

Correlations Between the Age of Diagnosis and Treatment of ASD and 
Socio-Economic and Demographic Factors
For the children with ASD who lived in urban areas, the age for initial diagnosis and the beginning of intervention was 
earlier (P < 0.05). For the children with ASD whose parents were not divorced or separated, an earlier age for the initial 
detection of social behavioral developmental delay and initial diagnosis was found (P < 0.05). For the children with ASD 
whose parents received higher level of education, an earlier age for the beginning of intervention was observed (P < 0.05), 
while for children with ASD whose mothers were engaged in physical work, the age for the initial detection of social 
behavioral developmental delay and the beginning of intervention was later (P < 0.05) (see Table 1).
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Correlations Between the Age of Diagnosis and Treatment of ASD and Disease 
Severity and Diagnosis
According to the grading results of CARS, ASD children were divided into two groups: the mild-to-moderate group and 
the severe group. There were no significant differences in the age for the initial detection of social behavioral 

Table 1 Analysis of Socio-Economic and Demographic Factors Affecting the Age of ASD Diagnosis and Treatment [M(p25, p75)]a

Items Age for the 
Initial 

Detection 
(Month)

Z P Age for the 
Initial 

Diagnosis 
(Month)

Z P Age for the 
Intervention 

(Month)

Z P

Gender
Boys (n=1228) 24 (18,30) −0.730 0.465 29 (24,36) −0.379 0.704 34 (27,42) −1.152 0.249

Girls (n=271) 24 (18,30) 29 (23,36) 32 (26,42)

Nation
Han (n=1344) 24 (18,30) −1.121 0.262 29 (24,36) −0.411 0.681 33 (27,42) −0.966 0.334

Others (n=97) 24 (18,28.5) 29 (24,37) 34 (27.5,44)
Place of residence

Urban areas (n=1088) 24 (18,30) −1.300 0.194 29 (24,36) −2.816 0.005 33 (26,41) −3.782 0.000

Countryside (n=351) 24 (19,30) 30 (25,36) 36 (28,44)
Family structure

Two generations (n=563) 24 (18,30) 2.870 0.238 29 (24,36) 1.805 0.406 34 (27,42) 4.991 0.082

Three generations (n=737) 24 (18,30) 29 (24,36) 33 (26,41)
Four generations (n=85) 24 (20,28) 29 (24,36) 32 (28,41)

Only children or not

Yes (n=830) 24 (18,30) −0.159 0.874 29 (24,36) −0.497 0.619 34 (27,42) −0.923 0.356
No (n=697) 24 (18,30) 29 (24,37) 33 (27,42)

Marital status

Divorced/separated/widowed 
(n=68)

27 (23,36) −2.573 0.010 32 (25,42) −2.617 0.009 36 (29,43) −1.366 0.172

Married/cohabiting (n=1357) 24 (18,30) 29 (24,36) 33 (27,42)

Mother’s education
Below bachelor (n=691) 24 (18,30) −0.973 0.330 30 (24,37) −1.713 0.087 35 (27,43) −3.258 0.001

Bachelor or above (n=751) 24 (18,30) 29 (24,36) 33 (26,40)

Father’s education
Below bachelor (n=601) 24 (18.5,30) −1.157 0.247 29 (24,36) −0.944 0.345 34 (27,42.5) −1.975 0.048

Bachelor or above (n=830) 24 (18,30) 29 (24,36) 33 (26,41)

Types of mother’s occupation
The unemployed (n=569) 24 (18,29) 8.679 0.013 28 (24,36) 5.948 0.051 26 (32,41) 10.889 0.004

Mental workers (n=511) 24 (18,30) 29 (24,36) 33 (26,40)

Manual workers (n=344) 25 (20,30) 30 (24,37) 36 (28,44.5)
Types of father’s occupation

The unemployed (n=17) 25 (19,31) 2.286 0.319 30 (22,36) 0.999 0.607 36 (29,45) 4.657 0.097

Mental workers (n=848) 24 (18,30) 29 (24,36) 33 (26,41)
Manual workers (n=546) 24 (19,30) 29 (24,36) 34 (27,42)

Average annual income

<10,000 (n=271) 24 (18,30) 0.542 0.763 30 (24,36) 3.632 0.163 32.5 (26,41) 1.268 0.530
10,000–100,000 (n=790) 24 (18,30) 29 (24,37) 34 (27,42)

>100,000 (n=326) 24 (18,30) 28 (24,36) 33 (26.5,42)

behavioral intervention or not
Yes (n=1363) 24 (18,30) −1.343 0.179 29 (24,36) −1.121 0.262 33 (27,42) / /

No (n=54) 25 (20,30) 30 (24,37.5) /

Note: aGroup comparisons were conducted using the rank sum tests. 
Abbreviation: ASD, autism spectrum disorders.
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developmental delay and for the beginning of intervention between the two groups (P > 0.05). However, the age for the 
initial diagnosis in the severe group was earlier than that in the mild-to-moderate group (P < 0.05) (see Table 2).

According to the grading results of CNBS, ASD children were divided into two groups: the ASD + DD group and the 
ASD group. Differences between the two groups in the time interval between initial diagnosis and intervention were 
statistically significant (P < 0.05) (see Table 3).

If children were diagnosed with ASD both at the first and second visit, the results were considered as “consistent 
diagnosis”. Conversely, if cases were diagnosed with another condition at the first visit and with ASD at the second visit, 
the results were considered as “late identification”. Children who only attended once were excluded. Among 1038 
children with ASD, cases with consistent diagnosis accounted for 70.6%, and cases with late identification for 29.4%. 
Differences between the two groups in the interval time between initial diagnosis and intervention were statistically 
significant (P < 0.05) (see Table 3).

Multivariate Analysis of Factors Influencing the Age of Diagnosis and Treatment of 
ASD
Based on previous research reports and clinical theories,12,13 it is considered that whether ASD children are only children 
may be related to their age of diagnosis and treatment. Thus, eight factors could potentially influence the age of diagnosis 
and treatment of ASD including living places, only children vs siblings, parental marital status, education background, 
mothers’ occupation, severity of ASD symptoms and comorbidity of developmental disorders were further analyzed 
by MLR.

The results revealed that later age for the initial detection of social behavioral developmental delay was found for the 
children with ASD whose parents were divorced, separated, or widowed, or whose mothers were engaged in physical 

Table 3 Analysis of the Diagnostic Factors Influencing the Interval Between Diagnosis and Treatment of ASD [n, (%)]a

Items 0–3 Months 4–6 Months 7–12 Months 13–24 Months >24 Months Z P

Severity of ASD symptoms

Mild-to-moderate (n=724) 310 (42.8) 136 (18.8) 99 (13.7) 104 (14.4) 75 (10.4) −1.251 0.211

Severe (n=372) 138 (37.1) 82 (22.0) 61 (16.4) 50 (13.4) 41 (11.0)
Comorbidity of DD or not

Yes (n=617) 239 (38.7) 122 (19.8) 97 (15.7) 89 (14.4) 70 (11.3) −2.540 0.011

No (n=298) 142 (47.7) 50 (16.8) 48 (16.1) 32 (10.7) 26 (8.7)
Consistent diagnosis or not

Consistent diagnosis (n=733) 313 (42.7) 154 (21.0) 112 (15.3) 89 (12.1) 65 (8.9) −2.988 0.003

Late identification (n=305) 113 (37.0) 49 (16.1) 48 (15.7) 53 (17.4) 42 (13.8)

Note: aGroup comparisons were conducted using the rank sum tests. 
Abbreviations: ASD, autism spectrum disorders; DD, developmental delay.

Table 2 Relationship Between Age at Diagnosis and Treatment of ASD and Autism Symptom Severity and Diagnosis [M (p25, p75)]a

Items Age for the 
Initial Detection 

(Month)

Z P Age for the 
Initial Diagnosis 

(Month)

Z P Age for the 
Intervention 

(Month)

Z P

Severity of ASD symptoms

Mild-to-moderate (n=831) 24 (19,30) −1.948 0.051 30 (24,37) −2.639 0.008 34 (27,42) −1.685 0.092

Severe (n=430) 24 (18,30) 28 (24,35) 32 (26,41)

Comorbidity of DD or not

Yes (n=720) 24 (20,30) −1.779 0.075 30 (24,37) −0.378 0.706 33 (27,42) −0.949 0.343

No (n=330) 24 (18,30) 30 (24,36) 34 (27,42)

Note: aGroup comparisons were conducted using the rank sum tests. 
Abbreviations: ASD, autism spectrum disorders; DD, developmental delay.
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work (see Table 4). For the children with ASD who lived in urban areas, with higher levels of ASD symptom severity or 
whose parents were not divorced or separated, the age for the initial diagnosis was earlier (see Table 5). For the children 
with ASD who lived in urban areas or whose mothers received higher level of education, an earlier age for the beginning 
of intervention was observed, while for those with ASD whose mothers were engaged in physical work, the age for the 
beginning of intervention was later (see Table 6).

Discussion
The main purposes of this study were to investigate the age of diagnosis and treatment of children with ASD in China 
and analyze demographic factors, which can provide a reference for the early detection, diagnosis, and intervention 
of ASD.

Table 5 A Multiple Linear Regression Analysis of Influencing Factors of Age at the First Diagnosis of ASDa

Unstandardized  
Coefficients β

Std. 
Error

Standardized  
Coefficients Beta

t P

Constant 35.610 1.248 28.530 0.000

Place of residence
Countryside (reference)

Urban areas −1.686 0.706 −0.070 −2.386 0.017

Only children or not
Yes (reference)

No 0.168 0.603 0.008 0.278 0.781

Marital status
Divorced/separated/widowed (reference)

Married/cohabiting −3.315 1.155 −0.077 −2.869 0.004

Mother’s education
Below bachelor (reference)

Bachelor or above −1.021 0.764 −0.048 −1.336 0.182

Father’s education
Below bachelor (reference)

Bachelor or above 0.557 0.768 0.026 0.725 0.469

Severity of ASD symptoms
Mild-to-moderate (reference)

Severe −2.089 0.635 −0.089 −3.288 0.001

Note: aThis table was analyzed by the multiple linear regression. 
Abbreviation: ASD, autism spectrum disorders.

Table 4 A Multiple Linear Regression Analysis of Influencing Factors of Age at First Found Social Backwardness in 
ASDa

Unstandardized  
Coefficients β

Std. 
Error

Standardized  
Coefficients Beta

t P

Constant 27.136 1.110 24.439 0.000
Marital status

Divorced/separated/widowed (reference)

Married/cohabiting −2.859 1.087 −0.075 −2.631 0.009
Types of mother’s occupation

The unemployed (reference)

Mental workers 1.436 0.694 0.064 2.070 0.039
Manual workers 0.870 0.612 0.044 1.421 0.155

Note: aThis table was analyzed by the multiple linear regression. 
Abbreviation: ASD, autism spectrum disorders.
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Basic Situation of ASD Children
In the present survey, as has been shown in similar studies in China and foreign countries, male children were about 4.5 
times more likely to be diagnosed with ASD than female children.14,15 The reason for the gender differences among 
children with ASD remains unclear and is currently considered to be related to sex-linked genes, sex hormone levels and 
maternal environment during pregnancy.16 A recent study on 1410 ASD children aged 4 years and above from 18 
European countries showed that (controlling for language ability), female children are diagnosed later than male 
children.17 However, in the present survey, no correlation between gender factors and age of diagnosis and treatment 
of ASD was found, and this is consistent with conclusions made in most previous studies.12,18,19 The above different 
results may be related to differences in the sample age, sample size and regions, and therefore, the influence of gender on 
the age of diagnosis and treatment of ASD should be further investigated in the future.

Detection of Social Behavioral Developmental Delay of ASD Children
In recent years, the results of studies from China and other countries have indicated that in about 70% of children later 
diagnosed with ASD the initial symptoms occurred before 24 months of age. These symptoms mainly include social 
communication disorders (ie, ignoring people and refusing to speak or to make eye contact).20,21 In this survey, the age 
for the initial detection of social behavioral developmental delay of ASD children was ranged between 18 and 30 months. 
More specifically, 56% of the children were detected at less than or equal to 24 months of age. However, in children with 
ASD whose parents were divorced, separated, or widowed, or whose mothers were engaged in physical work, the age for 
the initial detection of social behavioral developmental delay was later. The reason may be that those parents paid less 
attention to the early development of children with ASD due to inharmonious family relationships and that might have 
driven the later age for the initial detection of social behavioral developmental delay. Given that the particular roles of 
mothers and fathers in the child-rearing process are shaped by the traditional Chinese culture, there are significant gender 
differences in how they perceive child-rearing pressures.22 Usually, mothers play the main role in child-rearing23 and if 
mothers are engaged in the physical work, not only will the opportunities for emotional exchanges and positive 
interaction with children be relatively reduced, but also the initial symptom may be easily ignored due to their poor 
recognition of signs suggestive of ASD. Consequently, this may result in the later age for the initial detection of social 

Table 6 A Multiple Linear Regression Analysis of Influencing Factors of Age at Initial Intervention of 
ASDa

Unstandardized  
Coefficients β

Std. 
Error

Standardized  
Coefficients Beta

t P

Constant 37.145 0.795 46.702 0.000

Place of residence
Countryside (reference)

City −2.314 0.838 −0.083 −2.761 0.006

Mother’s education
Below bachelor (reference)

Bachelor or above −2.142 0.936 −0.089 −2.289 0.022
Father’s education

Below bachelor (reference)

Bachelor or above 0.573 0.902 0.024 0.635 0.525
Types of mother’s occupation

The unemployed (reference)

Mental workers 1.878 0.863 0.066 2.176 0.030
Manual workers 0.026 0.845 0.001 0.031 0.975

Comorbidity of DD or not

Yes (reference)
No 0.020 0.801 0.001 0.025 0.980

Note: aThis table was analyzed by the multiple linear regression. 
Abbreviations: ASD, autism spectrum disorders; DD, developmental delay.
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behavioral developmental delay. Hence, it is recommended that a favorable and harmonious family atmosphere, 
increased parents-child activities, and attention to the early development of children must be fostered.

Initial Diagnosis of ASD Children
Although ASD can be diagnosed at very early stages when children are 18 months,5 the ages for ASD diagnosis in most 
developed countries are later than that. From 2004 to 2014, the age for diagnosis of the British children with ASD was 55 
months; in the past decade, this figure has not yet been reduced, indicating that the rate of early identification has 
remained stagnant.18 In two national surveys in the USA (2017), it was reported that most children’s ASD diagnoses 
were confirmed after the age of 3 and that between 1/3 and 1/2 were confirmed after 6 years old. Furthermore, those with 
mild ASD were diagnosed between the age of 5.6 and 8.6 years old while severe ASD cases were confirmed at preschool 
age (3.7–4.5 years old).24 In the latest meta-analysis, it was shown that around the world, the average age for ASD 
diagnosis is 60.48 months; 43.18 months among children less than 10 years old.25 In this survey, the age for the initial 
diagnosis of the children with ASD was between 24 and 36 months, similar to the previous survey results in China,12,13 

indicating that although the initial research on ASD is late in China, the positive popularization spread of information in 
recent years has contributed to the recent achievements in the clinical practice of ASD.

Recently, multiple studies have confirmed that individuals, families and society are related to the early diagnosis of 
ASD, but most results are controversial or have not been further discussed yet.25 The present study found that for the 
children with ASD whose parents were not divorced or separated, the age for the initial diagnosis was earlier. A possible 
interpretation of these results could be that parents were in stable relationships and paid more attention to children’s 
abnormal features, making it easier for them to detect ASD symptoms at an earlier stage and be treated in time. This 
study also revealed that the median age for the ASD diagnosis in the mild-to-moderate group was 30 (24, 37) months 
compared to that of the severe group which was 28 (24, 35) months. Overall, consistent with the results of previous 
studies,17,26,27 greater the ASD symptom severity is associated with the earlier the age for the initial diagnosis. The 
reason may be that abnormal behaviors occur earlier in children with higher levels of ASD symptom severity, and 
therefore, the differences with other typically developing children of similar ages are more marked and easily noticed by 
parents, thus promoting active intervention and early diagnosis. Some children with mild-to-moderate ASD are allowed 
to go to school because of no significant differences with other typically developing children of similar age, which leads 
to delayed diagnosis. The present study revealed that the age for the initial diagnosis of ASD in children who lived in 
urban areas was earlier compared to children who lived in rural areas. The reason may be that compared with rural areas, 
children in urban areas have better access to medical resources. Furthermore, this may be also related to the parents’ 
socio-economic status, consistent with results from other studies in China and foreign countries.12,27,28 Therefore, the 
promotion of education about ASD should be strengthened to improve parental awareness and attention to the early signs 
of ASD. Meanwhile, aspects such as team building and professional training for domestic pediatricians should be 
enhanced and the development of all children should be monitored so that ASD can be identified at the earlier stages to 
ensure that key treatment opportunities are not delayed.

In this study, unlike some previous studies,27 the effect of comorbidity of other developmental disorders seemed to 
not influence the age for the initial diagnosis of ASD. This inconsistency may be due to the differences in the sample age, 
sample size and measurement tools. Therefore, the influence of comorbidity on the age for diagnosis should be further 
discussed in the future.

Intervention Situation of ASD Children
It is universally acknowledged that early intervention, especially behavioral intervention, can ameliorate core symptoms 
and whole function of ASD children, overall producing a better long-term prognosis. However, because of the missed 
diagnosis, delayed diagnosis, complex transfer treatment, living in rural areas, and low socio-economic status of parents 
of ASD children, the best time for intervention is often missed.13,29–33 This study showed that, the age for the beginning 
of intervention in children with ASD who lived in urban areas, and whose mothers were not engaged in physical work or 
had received high education at college-level education and above was earlier. However, it was also found that children 
without intervention treatment half a year after the initial diagnosis accounted for over 1/3 of all cases, while about 1/4 of 
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the children did not receive intervention treatment even after one year from the initial diagnosis, and were influenced by 
comorbidity of developmental disorders and the diagnostic stability of ASD. Therefore, delayed intervention treatment is 
a common problem in Chinese children with ASD and the reasons proposed include: (1) If children with ASD live far 
away from the special education institutes, the treatment cost is higher and the family burden is heavier and treatment 
starts later. (2) Because of the little understanding of ASD as a life-long disorder and the influence of the Chinese 
traditional concept that children who start to speak late will be blessed, some parents believe that as children grow up, the 
abnormal behaviors will naturally improve and therefore do not seek help. (3) Some parents do not accept the diagnosis 
and often pursue a second diagnosis in other medical institutions or seek drug treatment, preventing the children from 
receiving the appropriate intervention timely treatments. (4) Due to insufficient experience in ASD by some pediatricians, 
ASD diagnosis in children with mild symptoms and normal intelligence may be missed or confused with other 
developmental disorders. (5) Currently, there is an inadequate supply of proper special education institutes falls short 
of demand in China, so many children with ASD have to book in advance and wait for a long time before receiving the 
intervention training. Given the reasons highlighted above, the following suggestions are proposed to promote early 
intervention in treating ASD children: (1) The promotion and education about ASD need to be improved. Alongside, it is 
recommended that economic supports and employment opportunities for ASD families should be strengthened by 
implementing support policies for families of ASD children. (2) The level of knowledge and training of domestic 
pediatricians in the identification and diagnosis of ASD and common comorbidities should be further improved to reduce 
the rate of missed diagnosis. (3) More professional special education institutes should be established to improve the 
system for the diagnosis, treatment, and rehabilitation of ASD, so that children with ASD will be treated effectively at the 
early stage, thus improving prognosis.

Conclusion
In conclusion, the age of diagnosis and treatment of children with ASD in China is affected by the severity of ASD 
symptoms and demographic factors, the problems of missed diagnosis, delayed diagnosis and delayed intervention of 
ASD also exist. Given the great importance of early detection, diagnosis and intervention, the following recommendation 
are provided to actively carry out promotion and education of ASD; to improve people’s understanding of ASD; to 
improve diagnosis and identification levels of domestic developmental-behavioral pediatricians for ASD; to perform 
ASD screening among children with suspected developmental retardation; to strengthen supervision and establishment of 
rehabilitation facilities and special schools; and to provide economic and employment supports for ASD families to 
reduce their living burdens.
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