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Background: In recent years, parent-mediated intervention for children with autism spectrum disorder 
(ASD) has increased. Therefore, implementing effective parent training programs for parents of children 
with autism is of paramount importance, particularly in low- and middle-income countries. However, little 
is known about the status of and gaps in parents’ knowledge on ASD, which may hinder the development of 
valid parental training programs. Herein, we aimed at exploring the status of Chinese parents’ knowledge, 
attitude and behavior toward ASD, and potential factors affecting the acquisition of correct knowledge.
Methods: This study used a self-designed parental knowledge questionnaire of autism (PKQA) comprising 
20 questions alongside another questionnaire comprising additional 17 questions covering the aspects of 
family demographics, attitudes, and behaviors of parents. In total, we included 394 parents who visited the 
outpatient department of the Child’s Development and Behavior Center of the Third Affiliated Hospital of 
Sun Yat-Sen University between December 2018 and May 2019, with their children meeting the Diagnostic 
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) diagnostic criteria for ASD. 
Results: The median knowledge score in the PKQA was 15 [interquartile range (IQR), 13–17]. Advanced 
paternal age and longer time interval from diagnosis to enrolling into the parent training program were 
associated with a lower total knowledge score (all P<0.001). Higher maternal education attainment, higher 
family income, child being currently under intervention, and family members sharing a common perception 
of the diagnosis were associated with a higher total knowledge score (all P<0.01). Reading autism-related 
books (P<0.001) or attending professional lectures (P=0.019) were also associated with a higher total 
knowledge score.
Conclusions: Taken together, this study revealed that family demographics and parents’ attitudes and 
behaviors toward ASD may significantly influence their knowledge about autism, suggesting the need for 
promoting more targeted parental skills training programs.
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Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental 
disorder characterized by social interaction deficits, 
narrow interests, and repetitive stereotyped behaviors. Dr. 
Sucharewa, a Soviet psychiatrist, first reported and recorded 
autism in 1926 (1). Over the last few years, studies have 
been reporting an increasing trend in the prevalence of 
ASD (2,3), the most recently reported alarming prevalence 
rate being 1 in 54 individuals, which was reported by the 
American Centers for Disease Control (4). The reported 
prevalence rate of autism in children in China was 39.23 per 
10,000 in 2018 (5), and the actual prevalence rate is expected 
to be much higher. In China, families of children with 
autism often face significant barriers with understanding the 
condition and availing the ideal intervention for the child. 
Education in China is clearly perplexing when it comes to 
meeting the needs of children with ASD (6). Families tend 
to have very limited resources (7), including insufficient 
access to education about the diagnosis of autism, and they 
are uncertain about the ways in which they can implement 
appropriate interventions in their child’s development (6).  
Moreover, the level of knowledge about autism varies 
greatly even among the general population (8), healthcare 
education professionals (9), and parents of children with 
autism.

In China, the following departments are included in the 
diagnosis and treatment of autism: (I) the children’s basic 
healthcare department, which is mainly responsible for 
early screening and early treatment; (II) the department of 
child and adolescent psychiatry, which is mainly for children 
with ASD the age of at least 6, particularly for children 
with comorbid emotional problems; (III) the developmental 
behavioral pediatrics (DBP) department, which is a relative, 
rapidly developing branch of discipline in China, and it 
provides relatively comprehensive evaluation, diagnosis, 
and treatment services for children of different ages 
having ASD of different severity levels. Notably, even 
though the abovementioned departments may work in 
close collaboration with each other, the latter two are 
predominantly distributed in relatively developed regions. 
Moreover, although Chinese parents can choose from 
different departments, the wait time for availing diagnostic 
and treatment services is often long. Non-governmental 

organizations (NGOs) reportedly are the major providers 
of autism treatment, covering more cases than hospitals and 
government institutions in China (6). Furthermore, families 
with autism in China reportedly spend a lot on their 
children’s special education every month (the upper limit of 
the median range of monthly health expenditures was about 
3.5 times of the 2019 per capita wage in China) (10).

With accumulating research on ASD, healthcare 
professionals’ understanding of ASD is constantly updated. 
However, the general population is still oblivious about the 
causes, symptoms, and treatment of ASD (11,12). The lack 
of knowledge and the stigmatization of ASD are particularly 
prevalent in economically underdeveloped countries (13,14), 
which imposes a heavy economic and mental burden on 
families with ASD (15,16).

In 1987, Stone designed the autism knowledge scale (17) 
and used it to investigate the knowledge status of parents 
and teachers about ASD (18). Since then, questionnaires 
examining the status of knowledge on ASD tailored for 
specific personnel, such as professionals (15,19) , teachers 
(9,20), and the general population (11,12) , have revealed 
that knowledge about ASD is widely lacking. Golson et al.  
conducted a knowledge survey of 318 individuals with no 
ASD professional training from the general population 
in the United States in 2022, and 64% of the questions 
were answered correctly on an average (21). In 2019, 
Xu Xiu’s team conducted the Early Start Denver Model 
intervention skills training for 55 Chinese families, through 
a self-designed questionnaire survey and found that the 
accuracy of caregivers’ knowledge about the intervention 
increased from 54.5% (before the training) to 81.8% (after 
the training) (22). Although reports on this field have been 
accumulating in the past five years, these reports have had 
many shortcomings, such as limited psychometric properties 
and undocumented cross-cultural adaptations (23-26). 
There have been several other deficiencies as well. First, few 
studies have focused on the knowledge level of the parents 
of children with ASD (27). Second, the sample size of these 
studies was generally inadequate. For example, Ebrahimi 
et al. investigated the knowledge status of 115 mothers of 
children with autism in 2013 (28). In addition, most of these 
studies have been aimed at only the knowledge level of 
different populations (11,29), and few studies have reported 
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on the correlation between the knowledge level and various 
influencing factors. 

Parents are an important element of family intervention 
(28,30). Meanwhile parents’ knowledge and awareness 
will affect the diagnosis (31), treatment, and prognosis 
of children with ASD (32). Elaborate investigation and 
research on parents’ knowledge of ASD can help us 
understand and identify specific gaps in their knowledge, 
which will help develop personalized parental training 
programs. Most importantly, it can also help us identify 
whether knowledge training was helpful (25). Strongly 
emphasizing on parents’ knowledge of ASD and using it as a 
determinant of the effects of training are important aspects 
of teaching parents to carry out family training. Using a 
questionnaire, this research sought to identify the status of 
autism-related knowledge in parents of children with ASD 
and the factors affecting parents’ knowledge status of ASD 
in China. More specifically, although many factors may 
contribute to parents’ knowledge level, some of them may 
be fairly static, such as parents’ education level, whereas the 
others may be relatively dynamic, such as parents’ attitudes 
and behaviors. Therefore, our goal herein is to identify 
factors that can be altered by parent training and thus help 
clinicians design better training strategies for parents to 
prepare them for family interventions in the future. We 
present the following article in accordance with the SURGE 
reporting checklist (available at https://tp.amegroups.com/
article/view/10.21037/tp-22-113/rc).

Methods

Study design and sample size calculation

A cross-sect ional ,  convenience sampling method 
was  adopted  to  process  th i s  s tudy.  An equat ion 
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sample size for a cross-sectional questionnaire study was  
adopted (33), where N was the sample size, p was the 
population proportion, Z was the Z-score, n was the 
population size, and e was the margin of error (precision). 
According to the data from a study conducted by Wang  
et al. (5), the prevalence of ASD in China was about 39.23 
per 10,000 individuals with a mean age of 1.6–8 years (p). 
The population size of Guangdong province was estimated 
to be about 115.21 million people in 2018 (n). The Z-score 

was 1.96 for α=0.05, and the margin of error was set as 0.05. 
The estimated minimal sample size was N=366.

Participants

In this study, we recruited parents of children with ASD 
from 402 families in the outpatient department from 
December 2018 to May 2019. All children had a diagnosis 
of ASD by at least 2 developmental and behavioral 
pediatricians according to the Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition (DSM-5) (34). 
The children were outpatients of the Child’s Development 
and Behavior Center of the tertiary hospital named the 
Third Affiliated Hospital of Sun Yat-Sen University, which 
is well-known for its high level of diagnosis and treatment 
of ASD in China. The center has more than 20 years of 
experience in diagnosis and treatment of ASD. Among the  
402 questionnaires collected, 8 were not included in 
statistical analyses as they had too many missing values. In 
total, 394 valid questionnaires were collected. 

Ethical approval

The research was carried out in line with the Declaration 
of Helsinki (as revised in 2013). The study was approved by 
the Ethics Committee of the Third Affiliated Hospital of 
Sun Yat-Sen University (approval No. [2019] 02-329-01) 
and informed consent was taken from all the participants.

Materials and procedure

Upon referring to previous reports (24,25,35), the 
knowledge survey on ASD should cover the aspects of 
etiology, symptoms, diagnosis, and treatment. Incorporating 
the cultural perceptions of ASD in China, a self-developed 
questionnaire to estimate parental knowledge should be 
developed as well. After thorough discussion, screening, 
and trial by expert groups, two questionnaires were 
prepared (see Figure 1): a parental knowledge questionnaire 
of autism (PKQA) comprising 20 questions on etiology, 
symptoms, diagnosis and treatment and an attached list 
with 17 additional questions covering the aspects of family 
demographics and attitudes and behaviors of parents 
toward ASD (Tables S1,S2). The family demographics 
include family economic level, family location, and parents’ 
education and age. Parents’ attitudes mainly pertained to 
their willingness to hold family interventions and family 
members sharing a common perception of the diagnosis. 

https://tp.amegroups.com/article/view/10.21037/tp-22-113/rc
https://tp.amegroups.com/article/view/10.21037/tp-22-113/rc
https://cdn.amegroups.cn/static/public/TP-22-113-supplementary.pdf
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Parents’ behaviors mainly pertained to their sources for 
acquiring knowledge and their participation in intervention. 
All questions could be answered with “yes” or “no”. The 
respondents were awarded 1 point for each correct answer, 
with a maximum possible score of 20 points of the PKQA. 
Two chief physicians with extensive clinical experience in 
ASD diagnosis and treatment collaborated on determining 
what the correct responses were. 

The parents herein were respondents of anonymous 
self-administered questionnaires, which were distributed, 
answered, and collected before the start of a training 
program for parents of children with ASD held by the 
Child Development Behavior Center of the Third Affiliated 
Hospital of Sun Yat-Sen University. The main contents of 
the training course for parents were: (I) understanding ASD 
from the aspects of symptoms, diagnosis, and treatment; 
(II) introduction of the behavior-structure-relationship  
model (36) intervention training; (III)  correcting 
problematic behaviors and emotional management; and (IV) 
training the children for self-care. The course lasted 2 days 
and was administered as parent group programs.

Statistical analysis

All statistical analyses were performed using Stata version 
16 (College Station, TX: StataCorp LLC). The level of 
statistical significance set at P<0.05 (two-tailed) for all 
tests. Cramer’s V correlation tests were first conducted for 

the knowledge items. The correlation coefficients of the 
items were indicative of very weak to strong relationships 
(0.001–0.377; see Table S3 and Figure S1) (37). Then, 
exploratory factor analysis was performed, and a scree plot 
was obtained. The results supported the questionnaire as 
a unidimensional test measuring the same latent trait (i.e., 
knowledge of ASD), and therefore, the core assumption 
of latent monotonicity in item response theory models 
was met (see Table S4 and Figure S2) (38). Cronbach’s α 
revealed that the internal consistency of the PKQA was 
acceptable (Cronbach’s α=0.703). 

The PKQA was examined on an item-specific level 
by a two-parameter logistic model. Using the model, for 
each item, a difficulty (b) parameter and a discrimination 
(a) parameter were generated. The difficulty parameter 
identifies the ability level needed to have 50% of the 
respondents endorsing a response category [here: answered 
as yes/no of each item], and higher values of this parameter 
indicate easier items. The discrimination parameter 
indicates the abilities of the items to distinguish between 
individuals at different levels, and higher values of this 
parameter suggest better discrimination along the latent 
trait (i.e., parental knowledge on ASD).

The observed distribution revealed that the total 
questionnaire score was negatively skewed (Shapiro-Wilk 
test: W=0.95574, P<0.001; Skewness: −0.853; kurtosis: 
3.53); therefore, sociodemographic data for each category 
were presented as the number of participants (%), and the 

Step 1: Refer to the literature, determine the scope of the 
knowledge questionnaire, select the topic.

Step 2: Screen or self-fit appropriate topics based on the 
cultural perception of autism in China and the characteristics of 
the target population in this study.

Step 3: After a group discussion, a scale was created, and after 
a small trial, the subject was finally screened and determined.

Step 4: The questionnaires were administered before the class 
and filled out anonymously by the parents. Finally, the 
questionnaires were collected, and the data were input and 
analyzed by the authors. 

Step 5: A total of 402 questionnaires were received, 8 of which 
had incomplete information for more than 50% questions and  
were thus eliminated.

Figure 1 Recruitment and analysis flowchart.

https://cdn.amegroups.cn/static/public/TP-22-113-supplementary.pdf
https://cdn.amegroups.cn/static/public/TP-22-113-supplementary.pdf
https://cdn.amegroups.cn/static/public/TP-22-113-supplementary.pdf
https://cdn.amegroups.cn/static/public/TP-22-113-supplementary.pdf
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total questionnaire score was represented as the median 
[interquartile range (IQR)]. The responses of each item of 
the questionnaire were shown in percentage (%). We used 
either the Wilcoxon rank-sum test (dichotomous variables) 
or the Kruskal-Wallis test (nominal variables) to determine 
between-group differences in the total questionnaire score 
for different child’s and family demographics, service 
availability, and participants’ attitudes and behaviors. For 
variables that demonstrated significant group differences, 
follow-up Dunn’s post-hoc analyses were conducted. Next, 
Kendall’s tau b correlations were used to analyze the 
relationship between the total knowledge score and the 
child’s and family’s demographics, service availability, and 
participants’ attitudes and behaviors. Then, in the regression 
analysis that followed, significant variables of the correlation 
analyses were included. To further explore the potential 
relationship between knowledge scores and these factors, 
the generalized linear model (GLM) of the binomial family 
with the logit function was used, with the total PKQA 
score as the dependent variable and significant variables 
from the correlation analyses as independent variables (see 
Table S5). Several models were established for comparison. 
The comparison was aimed at verifying how the models 
predicted by different categories of influencing factors 
(i.e., child’s and family demographics, service availability, 
and participants’ attitudes and behaviors) compared to the 
complete model or the modified model using goodness-of-
fit (GoF) statistics. GoF statistics included log likelihood/
deviance, Pearson Chi-square, Akaike information criterion 
(AIC), and Bayesian information criterion (BIC). Like log 
likelihood/deviance, Chi-square is also sensitive to the 
sample size and the number of variables, and therefore, 
the model corresponding to the smallest value of AIC and 
BIC would be considered the most appropriate. Residual 
diagnostic plots suggested that the assumptions of linear 
regression were not violated (see Figure S3) (39).

Results

Distribution of the participants

Among the 394 respondents, more than 4/5 had a child 
with male gender. Nearly 80% of the major caregivers were 
mothers, while less than 4% of children were taking cared 
majorly by their fathers. The means of age were 32.75 
[standard deviation (SD) =4.35] for mothers and 35.13 
(SD =5.28) for fathers. Moreover, the sample comprised 
approximately 40% each lived in Guangzhou city and 

Guangdong province outside Guangzhou, and the remain 
21.6% lived outside Guangdong province. Details of the 
participants characteristics were reported in Table S1.

Service availability

In general, the sample was able to receive relatively 
adequate level of service availability. On average, the 
median month interval from diagnosis to the parent training 
program was 4 (IQR, 0–7; range, 0–48). By the time the 
parents participated in the training program, more than 
80% of children with ASD had already received training.

Parental attitudes and behaviors toward ASD intervention

Nearly 70% of the participants were optimistic about the 
prognosis for their children with ASD. In total, 81.2% of 
parents were willing to carry out family training. Notably, 
53.3% of the parents hold such a concept that they lacked 
knowledge of the direction of training. More seriously, 
70.3% of the parents thought that they lacked knowledge of 
methods to address the problematic behaviors of children 
with ASD. In terms of access to information sources, the 
most common means was through the Internet (78.7%), 
followed by reading books (67.8%), professional lectures 
ranked third (52.8%), and word of mouth was the least 
common choices (15.5%) (see Tables S1,S2).

Parental knowledge related to ASD

The median knowledge score in the PKQA was 15 (IQR, 
13–17; range, 3–20). Although most parents showed good 
understanding of the etiology and clinical manifestations of 
ASD, 64.5% of parents had incorrect answers regarding the 
prevalence of ASD. Concerningly, 47.2% of parents believed 
sensory integration therapy as the main treatment for ASD, 
which lacks sufficient scientific evidence (see Table S2). 

Analysis of the PKQA 

Figures 2,3 show the results of the analysis of item 
information and characteristics. For each item, a difficulty 
parameter and discrimination parameter were generated 
from the model. From the results, the factor loadings were 
revealed to be around 0.139–0.505. Item 7 (autism can be 
cured by drugs), item 8 (autism can be diagnosed only after 
a child enters kindergarten), and item 11 (autism is caused 
by a lack of parental love) had the highest discrimination 

https://cdn.amegroups.cn/static/public/TP-22-113-supplementary.pdf
https://cdn.amegroups.cn/static/public/TP-22-113-supplementary.pdf
https://cdn.amegroups.cn/static/public/TP-22-113-supplementary.pdf
https://cdn.amegroups.cn/static/public/TP-22-113-supplementary.pdf
https://cdn.amegroups.cn/static/public/TP-22-113-supplementary.pdf
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(indicating these items were correctly answered by most 
participants). Conversely, item 2 (autism cannot be cured, 
once diagnosed will be permanently disabled) and item 18 
(once children are crying during the treatment, we should 
stop treatments immediately) had the lowest discrimination. 
Items with low discrimination parameters were not in 
an S-shape, suggesting that these items were difficult to 
discriminate by parents with different knowledge levels. 
Item 4 (the prevalence of autism is close to 1%) and item 
10 (sensory integration is the main treatment for autism) 
were the most difficult items for parents (suggesting 
participants with higher knowledge levels could endorse 
correct responses) (see Table S4). As could be seen from 

Figure 4 and Figure 5, greater amounts of information 
were given at the left part of the trait, with information 
precision peaking near −1.8 and the corresponding expected 
true score to be 10 (mid-true score). Moreover, the test 
characteristic curve lay more to the left on the ability (θ) 
continuum. Therefore, the PKQA may be the most suitable 
for discriminating the knowledge of parents whose child has 
recently been diagnosed with autism, i.e., parents who had 
lesser knowledge about ASD. 

Analysis of influencing factors of parental knowledge

A preliminary analysis was conducted using the Kendall’s 
correlation method. Results indicated that variables came 
from family demographics, service availability, participants’ 
behaviors and attitudes were correlated with the PKQA 
score (see Table 1). The correlation analyses were followed 
by GLM analysis. The final refined model had the lowest 
GoF values, which supported the use of the final model (see 
Table 2, M8). The results of the refined model revealed that 
neither the gender nor the major caregiver contributed to 
the variations in the PKQA score (child’s characteristics, all 
P>0.05). Regarding family demographics, while advanced 
paternal age [family demographics, odds ratio (OR) =0.98, 
95% confidence interval (CI): 0.97–0.99, P<0.001] was 
associated with a lower total knowledge score, higher 
maternal education [i.e., a college degree (OR =1.26, 95% 
CI: 1.09–1.45, P<0.001), bachelor’s degree (OR =1.41, 95% 
CI: 1.23–1.60), and master’s degree or above (OR =1.70, 
95% CI: 1.33–2.13)] and a higher family income (OR 
=1.29, 95% CI: 1.12–1.49) were associated with a better 
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Figure 2 Item information function plot. K, items of knowledge 
questionnaire.

Figure 3 Item characteristic curves. (A) Item characteristic curve with low discrimination; (B) item characteristic curve with moderate-to-
high discrimination. K, items of knowledge questionnaire; Pr, probability.
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PKQA score (all except college degree, P<0.001). Service 
availability variables were also related to the PKQA score, 
with longer time interval from establishing the diagnosis 
to starting the parent training program (OR =0.98, 95% 
CI: 0.97–0.98) being associated with a lower score and 
child being currently under intervention (OR =1.32, 95% 
CI: 1.14–1.52) being associated with a higher score (all 
P<0.001). With regard to participants’ attitudes, family 
members sharing a common perception of the diagnosis 
of ASD (OR =1.18, 95% CI: 1.04–1.34) was associated 
with a higher score (all P<0.01). Moreover, the means of 
knowledge acquisition had an impact on the knowledge 
score, wherein reading autism-related books (OR =1.24, 
95% CI: 1.11–1.38, P<0.001) or receiving professional 
lectures (OR =1.14, 95% CI: 1.02–1.27, P=0.019) were 
associated with a better score.

Discussion

In this study, we preliminarily investigated the knowledge 
status of parents of children with autism in China using 
a self-designed questionnaire and performed a detailed 
analysis of the factors affecting their knowledge about 
ASD. PKQA, a brief questionnaire covering several core 
aspects of autism-related knowledge, showed acceptable 
psychometric properties and may be appropriate to apply to 
parents of children newly diagnosed as having ASD. Since 
this has been a relatively unexplored aspect, our findings 
fill a knowledge gap in this regard in China. The results 
revealed that parents of children with autism had a relatively 
acceptable level of autism-related professional knowledge in 
China, which was seemingly better than that of the general 
populations and parents of non-autistic children reported 
in previous studies (21,23). This could be attributed to 

the fact that parents of children with ASD have more 
opportunities and stronger motivations to gain professional 
knowledge about ASD. This result was also closely related 
to the government’s vigorous publicity in recent years (such 
as the screening of autism-related public welfare movies 
and promotional films and the promulgation of relevant 
policies), the strengthening of professional doctor training, 
the improvement in early screening work, and the expansion 
of intervention training resources (40).

The results of the analysis of the impact of the family 
demographics on parents’ knowledge of ASD was consistent 
with other foreign studies. First, maternal education had a 
prominent impact on ASD knowledge, and mothers with 
higher education had higher knowledge scores (28). Second, 
better economic condition of the family was associated with 
a higher level of parents’ knowledge (41). In addition, the 
location of family’s residence may have a certain impact on 
the level of knowledge; however, the results in this regard 
are almost non-significant (P=0.075). In 2016, Professor 
Yuantao Hao’s team conducted a questionnaire-based survey 
on the knowledge of ASD among kindergarten teachers 
and found that teachers’ geographical location impacted the 
knowledge level (9). Therefore, in the future, expanding the 
diversity of samples for further investigation is warranted. 
Different from Ebrahimi et al.’s study (28), we found that 
mother’s age did not affect the knowledge level, but father’s 
age was correlated with knowledge level, with younger 
fathers exhibiting a higher knowledge score. This result was 
also consistent with our clinical experience. Younger fathers 
have more passion and greater learning ability, and thus, 
we encourage young fathers to participate more in family 
training.

More importantly, this study unveiled that relatively 
modifiable factors, including service availability and parental 
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Table 1 Kendall’s correlation between the PKQA score and other variables of the sample (N=394)

Variables tau-b P valuea

Children’s gender (0= male) 0.0139 0.7466

Time to diagnosis −0.095 0.0102

Major caregiverb −0.0168 0.6925

Home locationc −0.158 <0.0001

Maternal educationd −0.2821 <0.0001

Maternal age −0.0511 0.1617

Paternal educationd −0.2275 <0.0001

Paternal age −0.0983 0.007

Financial statuse 0.1901 <0.0001

Parents’ relationshipf 0.0689 0.087

Attitude toward diagnosis (0= consistent) −0.1194 0.0056

Attitude toward prognosisg −0.0393 0.351

Willing to do family-based interventionh −0.0269 0.5322

Direction for ASD intervention (0= yes) −0.1467 0.0007

Ways to deal with children’s challenging behaviors (0= yes) −0.0854 0.0476

Currently under intervention (0= yes) −0.1286 0.0029

Barriers to family intervention (0= no)

Insufficient ASD knowledge 0.0177 0.6813

Economic burden −0.0434 0.3141

Insufficient time 0.0921 0.0326

Count of barriers of family intervention 0.0509 0.2199

Access to ASD knowledge (0= no)

Internet 0.0959 0.0261

Book 0.1972 <0.0001

Word of mouth 0.0453 0.2934

Professional lecture 0.1663 <0.0001

Count of ways to access ASD knowledge 0.2056 <0.0001
a, P values were continuity corrected; P values lesser than 0.05 were marked in bold; b, major caregiver: 0= mother, 1= father, 2= other; 
c, home location: 0= Guangzhou, 1= Guangdong province, 2= Outside Guangdong province; d, education level: 0= master or above, 1= 
bachelor, 2= college, 3= high school or below; e, financial status: 0= bad, 1= general, 2= fair/good; f, parents’ relationship: 0= bad, 1= 
general, 2= fair, 3= good; g, attitude toward prognosis: 0= optimistic, 1= uncertain, 2= pessimistic; h, willing to do family-based intervention: 
0= willing and able, 1= willing but cannot/not willing. PKQA, parental knowledge questionnaire of autism; ASD, autism spectrum disorder.

attitude and behavior, may have a crucial impact on parental 
knowledge levels. In terms of parental attitudes, family 
members sharing a common perception of the diagnosis, 
an important component of the family ecosystem of 
children with ASD, affected parental knowledge scores (OR 

=1.18). Therefore, we paid greater attention to this aspect 
in the family intervention training of parents as parents’ 
willingness to acquire knowledge would have weakened 
otherwise. However, 53.3% of the parents thought that they 
lacked knowledge of the direction of training, and 70.3% of 
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Table 2 Summaries of the final selected regression model (M8) with the PKQA score as the dependent variable (N=394)

Independent predictor variables β (SE) 95% CI OR 95% CI Z P

Control variables

Child’s major caregiver = father/others 0.0164 (0.0654) −0.1118, 0.1445 1.0165 0.8942, 1.1554 0.25 0.802

Child’s gender = female 0.0264 (0.0708) −0.1124, 0.1652 1.0268 0.8937, 1.1797 0.37 0.709

Children’s characteristics

Time interval from diagnosis to parent training program −0.0241 (0.0041) −0.0321, −0.0161 0.9762 0.9684, 0.9840 −5.90 <0.001

Currently under intervention = yes 0.2749 (0.0721) 0.1337, 0.4161 1.3164 1.1430, 1.5161 3.82 <0.001

Family demographics

Paternal age −0.0229 (0.0050) −0.0326, −0.0132 0.9774 0.9679, 0.9869 −4.62 <0.001

Maternal educationa

College 0.2303 (0.0725) 0.0882, 0.3724 1.2590 1.0922, 1.4512 4.37 <0.001

Bachelor 0.3403 (0.0670) 0.2090, 0.4716 1.4054 1.2325, 1.6026 5.08 <0.001

Master degree or above 0.5219 (0.1195) 0.2876, 0.7562 1.6952 1.3332, 2.1302 3.18 0.001

Home locationb

Guangdong province −0.1136 (0.0638) −0.2387,0.0115 0.8926 0.7876, 1.0116 −1.78 0.075

Outside Guangdong province −0.1318 (0.0733) −0.2755,0.0119 0.8765 0.7592, 1.0120 −1.80 0.072

Financial status = fair/goodc 0.2564 (0.0713) 0.1167, 0.3961 1.2922 1.1237, 1.4860 3.60 <0.001

Participants’ attitudes

Attitude toward diagnosis = consistent 0.1691 (0.0648) 0.0422, 0.2960 1.1842 1.0431, 1.3445 2.61 0.009

Direction of ASD intervention = yes 0.1725 (0.0553) 0.0641, 0.2808 1.1882 1.0662, 1.3242 3.12 0.002

Participants’ behaviors

Access to ASD knowledge = yes

Books 0.2131 (0.0571) 0.1013, 0.3250 1.2376 1.1066, 1.3840 3.73 <0.001

Professional lecture 0.1308 (0.0559) 0.0212, 0.2403 1.1397 1.0214, 1.2717 2.34 0.019

Constant 1.1678 (0.1970) 0.7816, 1.5539 3.2148 2.1850, 4.7300 5.93 <0.001
a, high school or below was defined as the reference group; b, Guangzhou was defined as the reference group; c, bad/general was defined 
as the reference group. PKQA, parental knowledge questionnaire of autism; ASD, autism spectrum disorder; SE, standard error; CI, 
confidence interval; OR, odds ratio.

the parents thought that they lacked knowledge of methods 
to address the problematic behaviors of children with ASD, 
both reflecting insufficient parental efficacy. Parenting self-
efficacy (PSE), reflecting caregivers’ belief in their own 
ability to effectively parent their children, may predict the 
level of parenting competence and impact actual parenting 
behaviors (42). Notably, by modifying the negative attitudes 
of parents, the family will be better empowered to approach 
a child with ASD, which helps the family unit become 
more competent and capable in itself and less dependent on 

service providers (41).
In the terms of service availability, the time interval from 

diagnosis to enrolling into the parent training program was 
negatively correlated with parental knowledge, and a shorter 
time interval from diagnosis to parent training program was 
associated with better parental knowledge. Besides, whether 
or not the child participated in intervention training 
significantly influenced the knowledge of his or her parents 
as they could observe their child’s training and learn. Both 
these aspects showed that the relatively adequate level 
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of service availability and providing early intervention 
to children were greatly helpful for better knowledge 
acquisition of parents. As mentioned above, the main 
intervention resources in China are provided by NGOs. 
NGOs are often criticized for their lack of professionalism 
and the lack of evidence-based approach to interventions. 
Instead of focusing on quality and effectiveness or taking 
the time to train parents for family intervention, NGOs 
prioritize speed and scale of treatment. Besides, parents 
generally hold the concept that “something is better than 
nothing”, which leads to them making a blind choice when 
it comes to such institutions (43). Taken together, the 
government and professionals need to take positive actions 
to provide more family intervention training resources for 
parents to better improve parents’ intervention knowledge 
and parenting self-efficiency. 

This study also demonstrated that the sources from 
where parents acquired knowledge impacted their 
knowledge level. Parents who accessed information via 
books and professional lectures had higher knowledge 
levels. The results are not surprising as ASD-related books 
or parent training programs aimed at facilitating parents’ 
understanding of ASD knowledge and intervention methods 
are written and published by autism professionals (44,45). 
Although the Internet did not have a significant effect 
on parents’ knowledge, the Internet was the most chosen 
means for obtaining information for parents, possibly due to 
the ease of accessing information on the Internet (78.68%). 
Considering that online resources are not necessarily 
credible or accurate in China, it is difficult to assess their 
scientific accuracy. However, leveraging Internet resources 
may facilitate service delivery, particularly in the wake of the 
COVID-19 outbreak. The development of online parent 
education and training programs and electronic information 
leaflets and support tools may alleviate the problem of there 
being few reliable resources for parents (46). For example, 
the World Health Organization (WHO) has developed 
and is validating a virtual Caregiver Skills Training (eCST) 
program for families having children with developmental 
delays and disabilities, including ASD. The program has 
been translated into mandarin Chinese and will be available 
for Chinese families in the near future.

Limitations

In this study, a self-made questionnaire prepared using 
existing literature-based knowledge was found to be suitable 
for parents of children with ASD initially diagnosed 

in accordance with Chinese cultural background. The 
results show that the scale has good validity (Cronbach’s 
α=0.703). However, this study still had many shortcomings. 
Although the process was clear, the entire scale lacked a 
psychological measurement basis, and its validity needs 
further improvement. Some of the questions in the 
questionnaire were perhaps controversial, such as the 
one about vaccination leading to autism. Although some 
scholars proposed that vaccination may lead to autism many 
years ago, the study was later proved to be fraudulent and 
misleading. In recent years, more literature and reviews 
have refuted this view (47,48). Despite strong evidence 
of its safety, some parents were still hesitant to accept the 
measles, mumps, and rubella vaccine for their children. 

Most subjects included in this study were from 
Guangzhou and its surrounding areas; there was a lack of 
samples from other parts of China. Currently, under the 
promotion of Professor Xiao-Bing Zou’s team, the diagnosis 
and treatment level of ASD in Guangdong province is at the 
leading level in China. The characteristics of this sample 
may lead to some bias in the results. 

Investigations on the influencing factors of parental 
knowledge were not comprehensive enough, such as the 
severity of ASD and number of siblings. Future research 
will continue to expand the sample source and sample size, 
increase the accuracy of the scale, and make the survey 
results more representative of the actual situation in China. 
In addition, in this study, questionnaires were distributed to 
and collected from parents before the start of the training 
program to gain an understanding of their knowledge status 
before they received professional training. However, we 
did not conduct a study comparing their knowledge status 
before and after the training. We have planned a follow-up 
study to compare the knowledge of parents before and after 
the training which will help understand the effect of parent 
training.

Conclusions

Parents of children with ASD had good general awareness 
of and knowledge about autism. The influence of family 
demographics on this knowledge was mainly reflected in the 
following aspects: higher educational level of the mother, 
lower age of the father, and higher family income were 
associated with better knowledge and understanding of 
ASD. If more family members share a common perception 
of the diagnosis, the knowledge level of parents increases. 
Active participation in children’s intervention training and 
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reading professional books may elevate parents’ knowledge 
level. In a nutshell, this article provides evidence for the 
potential impact of relatively variable factors, including 
service availability and parents’ attitudes and behaviors, on 
parental knowledge of ASD, suggesting that greater efforts 
need to be devoted to promoting more targeted parental 
skills training programs.  
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Supplementary

Figure S1 Cramer’s V correlation heatmap of PKAQ. K, items of knowledge questionnaire; PKAQ, parental knowledge questionnaire of 
autism.

Figure S2 Scree plot of eigenvalues after factor analysis.
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Figure S3 Generalized linear model diagnostics plots. PKAQ, parental knowledge questionnaire of autism.
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Table S1 Characteristics of knowledge toward ASD and Sociodemographics of the respondents

Variables Group N (%) Total score of Ka Z-score/χ2 P value Post-hoc Dunn’s test

Total 394 15 [13–17] – – –

Gender

Male 326 (82.74) 15 [13–17] −0.324 0.7462c –

Female 68 (17.26) 15 [13–17]

Currently under intervention

Yes 334 (84.77) 16 [13–17] 2.984 0.0028b,c –

No 60 (15.23) 14 [11.5–16]

Major caregiver

Mother 314 (79.70) 15 [13–17] 2.591 0.2738d –

Father 14 (3.55) 13 [12–16]

Others 66 (16.75) 15 [13–17]

Maternal education

Below high school [1] 147 (37.31) 14 [12–16] 50.301 0.0001b,d [4] > [2]; [4] > [1]; [3] > [1]; 
[2]> [1]

College [2] 79 (20.05) 15 [13–18]

Bachelor [3] 137 (34.77) 16 [14–18]

Master or above [4] 31 (7.87) 17 [15–18]

Paternal education 

Below high school [1] 133 (33.76) 14 [12–16] 33.175 0.0001b,d [4] > [1]; [3] > [1]; [2] > [1]

College [2] 75 (19.04) 15 [13–17]

Bachelor [3] 157 (39.85) 16 [14–18]

Master or above [4] 29 (7.36) 16 [15–18]

Home location 

Guangzhou [1] 155 (39.34) 16 [14–18] 16.927 0.0002b,d [3] > [2]; [3] > [1]

Guangdong province [2] 154 (39.09) 15 [12–17]

Outside Guangdong [3] 85 (21.57) 15 [12–17]

Financial status

Bad [1] 32 (8.12) 14 [11–15.5] 20.566 0.0001b,d [3] > [1]; [3] > [2]; [2] > [1]

General [2] 278 (70.56) 15 [13–17]

Fair/good [3] 84 (21.32) 16 [15–18]

Parental relationship status 

Bad 22 (5.58) 14.5 [12–17] 3.175 0.3654d –

General 91 (23.10) 15 [13–17]

Fair 176 (44.67) 15 [13–17]

Good 105 (26.65) 16 [13–17]

Family members’ attitude towards diagnosis

Consistent 309 (78.43) 16 [13–17] 2.771 0.0056b,c –

Inconsistent 85 (21.57) 15 [12–16]

Table S1 (continued)
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Table S1 (continued)

Variables Group N (%) Total score of Ka Z-score/χ2 P value Post-hoc Dunn’s test

Attitude towards prognosis

Optimistic 274 (69.54) 15 [13–17] 4.778 0.0917d –

Uncertain 97 (24.62) 15 [13–17]

Pessimistic 23 (5.84) 14 [10–16]

Willing to do family-based intervention

Willing and possible 320 (81.22) 15 [13–17] 0.625 0.5319c –

Willing but cannot/not 
willing

74 (18.78) 15 [13–17]

Barriers of family intervention

Insufficient ASD 
knowledge

Yes 243 (61.68) 15 [13–17] 0.411 0.6809c –

No 151 (38.32) 15 [12–17]

Economic 
burden

Yes 78 (19.80) 15 [12–17] −1.007 0.3138c –

No 316 (80.20) 15 [13–17]

Insufficient time Yes 109 (27.66) 16 [14–18] 2.137 0.0326b,c –

No 285 (72.34) 15 [13–17]

Access to ASD knowledge

Internet Yes 310 (78.68) 15 [13–17] 2.225 0.0261b,c –

No 84 (21.32) 14 [12–17]

Book Yes 267 (67.77) 16 [14–18] 4.577 <0.0001b,c –

No 127 (32.23) 14 [11–16]

Word of mouth Yes 61 (15.48) 15 [14–17] 1.051 0.2932c –

No 333 (84.52) 15 [13–17]

Professional 
lecture

Yes 208 (52.79) 16 [14–18] 3.858 0.0001b,c –

No 186 (47.21) 15 [12–17]

None Yes 2 (0.51) – - -

No 392 (99.49) – - -

Direction for ASD intervention

Yes 184 (46.70) 16 [14–18] 3.405 0.0007b,c –

No 210 (53.30) 15 [12–17]

Ways to deal with children’s challenging behaviors

Yes 117 (29.70) 16 [13–18] 1.981 0.0476b,c –

No 277 (70.30) 15 [13–17]
a, data were presented as median values; values in parentheses are low (25th) to high quantiles (75th); b, P<0.05; c, the data were 
compared using a Wilcoxon rank-sum test; d, the data were compared using a Kruskal-Wallis H test. ASD, autism spectrum disorder; K, 
items of knowledge questionnaire.
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Table S2 The answers from participants of the PKQA

Questions Correct (%) Wrong (%)

1. More than half of autism does not speak for a lifetime 236 (59.9) 158 (40.1)

2. Autism cannot be cured, once diagnosed will be permanently disabled 273 (69.3) 121 (30.7)

3. All autistic children are low IQ 361 (91.6) 33 (8.4)

4. The prevalence of autism is close to 1% 140 (35.5) 254 (64.5)

5. Vaccination can lead to autism 262 (66.5) 132 (33.5)

6. Autism can be diagnosed by neuroimaging 250 (63.5) 144 (36.5)

7. Autism can be cured by drugs 344 (87.3) 50 (12.7)

8. Autism can only be diagnosed after a child enters kindergarten 375 (95.2) 19 (4.8)

9. The incidence of boys is nearly five times that of girls 301 (76.4) 93 (23.6)

10. Sensory integration is the main treatment of autism 208 (52.8) 186 (47.2)

11. Autism is caused by a lack of parental love 342 (86.8) 52 (13.2)

12. Autism is often accompanied by tantrums, beatings, picky eaters, etc. 323 (82.0) 71 (18.0)

13. Children with autism play games in a similar way as children of the same age 310 (78.7) 84 (21.3)

14. Siblings of autistic children have a higher risk of autism 274 (69.5) 120 (30.5)

15. Eating a high-protein diet can lead to autism 303 (76.9) 91 (23.1)

16. The diagnosis of autism relies mainly on the behavioral observations of doctors and interviews with 
parents

320 (81.2) 74 (18.8)

17. The main goal of autism intervention is improving social communication 307 (77.9) 87 (22.1)

18. During the treatment, once children are crying, we should stop treatments immediately 236 (59.9) 158 (40.1)

19. The current training is focused on interpersonal relationship intervention, structuring, ABA and floor 
time

339 (86.0) 55 (14.0)

20. The main goal of autism intervention is to let the child talk 327 (83.0) 67 (17.0)

PKQA, parental knowledge questionnaire of autism; IQ, intelligence quotient; ABA, applied behavior analysis.
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Table S4 Summary of item factor analysis with the PKQA (N=394)

Items Factor loadings Item discrimination Item difficulty

Item 1 0.2171 0.518 −0.8229

Item 2 0.1393 0.29 (lowest) −2.8605

Item 3 0.3464a 1.2 −2.442

Item 4 0.2323 0.5234 1.2096 (hardest)

Item 5 0.3558a 0.8604 −0.9215

Item 6 0.5045a 1.5354 −0.512

Item 7 0.4903a 1.8483 (second highest) −1.5686

Item 8 0.3998a 1.9041 (highest) −2.2867

Item 9 0.252 0.5025 −2.4645

Item 10 0.4859a 1.5688 −0.1039 (second hardest)

Item 11 0.4771a 1.6434 −1.6248

Item 12 0.3366a 0.8329 −2.062

Item 13 0.2172 0.5278 −2.6189

Item 14 0.3826a 0.9348 −1.0417

Item 15 0.4871a 1.4295 −1.1433

Item 16 0.2106 0.5055 −3.0488 (lowest)

Item 17 0.2022 0.4362 −3.0085 (second lowest)

Item 18 0.1398 0.3054 (second lowest) −1.3436

Item 19 0.4233a 1.2257 −1.8632

Item 20 0.5003a 1.6385 −1.3843

Eigenvalue 2.6273 – –

% total variance explained 70.90 – –

Cronbach’s α 0.7034 – –
a, loadings larger than 0.3. PKQA, parental knowledge questionnaire of autism.
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Table S5 Generalized linear model for the binomial family (logit link) with the PKQA score as the dependent variable (N=394)

Independent predictor variables

Control variables
Family 

demographics
Service availability

Participants’ 
attitudes

Participants’ 
behaviors

Service availability, participants’ 
attitudes and behaviors

Full model Refined full model

M1 M2 M3 M4 M5 M6 M7 M8

β (SE) β (SE) β (SE) β (SE) β (SE) β (SE) β (SE) β (SE)

Layer 1: children characteristics

Major caregiver = father/others −0.0319 (0.0634) −0.0074 (0.0654) −0.0089 (0.0642) −0.0287 (0.0641) −0.0404 (0.0638) −0.0058 (0.0651) −0.0014 (0.0664) 0.0164 (0.0654)

Gender = female 0.0742 (0.0686) 0.0066 (0.0706) 0.0527 (0.0690) 0.0855 (0.0693) 0.0818 (0.0691) 0.0685 (0.0698) 0.0099 (0.0716) 0.0264 (0.0708)

Layer 2: family demographics

Maternal age – −0.0021 (0.0092) – – – – 0.0032 (0.0095) –

Paternal age – −0.0205 (0.0077)** – – – – −0.0241 (0.0078)** −0.0229 (0.0050)***

Paternal educationa

Master degree or above – 0.1598 (0.1529) – – – – 0.032 (0.1563) –

Bachelor – 0.0659 (0.0796) – – – – 0.0246 (0.0813) –

College – 0.1627 (0.0844)† – – – – 0.1468 (0.0858) –

Maternal educationa

Master degree or above – 0.5467 (0.1494)*** – – – – 0.4914 (0.1535)** 0.5219 (0.1195)***

Bachelor – 0.4124 (0.0798)*** – – – – 0.3115 (0.0824)*** 0.3403 (0.067)***

College – 0.2456 (0.0809)** – – – – 0.1835 (0.0824)* 0.2303 (0.0725)**

Home locationb

Guangdong province – −0.2273 (0.0627)*** – – – – −0.1337 (0.0657)* −0.1136 (0.0638)†

Outside Guangdong province – −0.1773 (0.0732)* – – – – −0.1273 (0.0749)† −0.1318 (0.0733)†

Financial status = fair/goodc – 0.2962 (0.0718)*** – – – – 0.2706 (0.0727)*** 0.2564 (0.0713)***

Layer 3: service availability

Time interval from diagnosis to parent training program – – −0.0262 (0.0039)*** – – −0.0265 (0.0040)*** −0.0242 (0.0042)*** −0.0241 (0.0041)***

Currently under intervention = yes – – 0.4091 (0.0688)*** – – 0.2615 (0.0715)*** 0.2772 (0.0726)*** 0.2749 (0.0721)***

Layer 4: participants’ attitudes

Barriers of family-based intervention: insufficient time = yes – – – 0.1998 (0.0592)** – 0.151 (0.0599)* 0.0575 (0.0625) –

Attitude towards diagnosis = consistent – – – 0.2134 (0.0616)** – 0.2075 (0.0633)** 0.1697 (0.0657)* 0.1691 (0.0648)**

Attitude towards prognosis = optimisticd – – – 0.046 (0.0569) – 0.0153 (0.0585) −0.0073 (0.0597) –

Direction for ASD intervention = yes – – – 0.2956 (0.0598)*** – 0.2106 (0.0621)** 0.1744 (0.0630)** 0.1725 (0.0553)**

Ways for challenging behaviors = yes – – – −0.0024 (0.0661) – −0.0302 (0.0667) −0.0013 (0.0685) –

Layer 5: participants’ behaviors

Access to ASD knowledge = yes

Internet – – – – 0.1329 (0.0647)* 0.1222 (0.0659)† −0.0079 (0.0682) –

Books – – – – 0.3235 (0.058)*** 0.2754 (0.0586)*** 0.2093 (0.0602)** 0.2131 (0.0571)***

Professional lecture – – – – 0.253 (0.0527)*** 0.1959 (0.0554)*** 0.1305 (0.0571)* 0.1308 (0.0559)*

Constant 1.0305 (0310)*** 1.6146 (0.2099)*** 0.8448 (0.0655)*** 0.646 (0.0683)*** 0.5868 (0.0621)*** 0.2944 (0.0985)*** 1.097 (0.2323)*** 1.1678 (0.197)***

df 3 14 5 8 6 13 24 16

Log likelihood −1,129.74 −1041.191 −1,095.036 −1,097.847 −1,086.122 −1,040.575 −991.731 −993.848

Deviance 1,085.729 908.632 1,016.321 1,021.943 998.493 907.401 809.711 813.946

Pearson 1,057.274 894.486 990.004 990.736 964.201 869.582 780.167 786.679

AIC 2,265.48 2,110.383 2,200.072 2,211.693 2,184.243 2,107.151 2,031.462 2,019.696

BIC 2,277.409 2,166.052 2,200.072 2,243.504 2,208.101 2,158.843 2,126.894 2,083.318

Optimization method: maximum likelihood. †, P<0.1; *, P<0.05; **, P<0.01; ***, P<0.001. a, high school or below was defined as the reference group; b, Guangzhou was defined as the reference group; c, bad/general was defined as the reference group; d, 
unknown/pessimistic was defined as the reference group. AIC, Akaike information criterion; ASD, Autism spectrum disorder; BIC, Bayesian information criterion; PKQA, parental knowledge questionnaire of autism; SE, standard error.


