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SUMMARY 
Background: Autism is a widespread developmental disorder that occurs mostly among children. Children with autism are 

prone to problematic behaviors due to their deficiencies in language communication and social development. Thus, children with a 

high degree of autism suffer lower life satisfaction. Moreover, sensory integration dysfunction is closely related to autism. Therefore, 

the effect of Sensory Integration Training (SIT) on the behaviors and quality of life of children with autism was explored in this study. 

Subjects and methods: From September 2017 to December 2018, 108 patients from Fuzhou Fourth Hospital and Xiangtan Fifth 

Hospital were included in the intervention group (group A) and the control group (group B), with 54 members in each group. The 54 

members in group B, with an average age of 5.18±2.94, received routine treatment. In addition to the same routine treatment, the 

members in group B also received sensory integration training and physical exercise intervention, which lasted for three months. The 

Childhood Autism Rating Scale (CARS) and Autism Behavior Checklist (ABC) were used before and after the intervention 

experiment to evaluate the curative effect. 

Results: After the treatment, statistically significant differences were observed in the CARS and ABC scores (P<0.05); the total 

effective rate was 86.11% in group A and 64.10% in group B. The difference in the CARS score was statistically significant 

(P<0.05), whereas the difference in the ABC score was also statistically significant (P<0.05). In general, the difference in CARS is 

statistically significant. Specifically, group A is better than group B, t=3.492, df=73, and bilateral P=0.001<0.01. 

Conclusions: SIT intervention had a certain effect on autism and is of great value for the future development of SIT courses or 

intervention programs for children with autism. 
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*  *  *  *  *  

INTRODUCTION 

Autism Spectrum Disorder, also known as autism, is 

a neurodevelopmental disorder that usually occurs in 

early childhood development (Dawson et al. 2010). The 

main features of this spectrum disorder are impairment 

in children’s social and communication functions, repe-

titive behaviors, and peculiar interests (Morales-Hidalgo 

et al. 2018). A US prevalence survey in 2014 stated that 

one in every 69 children aged 8-11 years old is diag-

nosed with autism (Morales-Hidalgo et al. 2018). This 

proportion has considerably risen to one in every 60 

children (Christensen et al. 2016). Thus, the prevalence 

of autism in children is high and should be a general 

concern to all sectors of society especially relevant 

educators (Chandler et al. 2016). Owing to the influence 

of autism, the physical, mental health, and quality of life 

of children with autism are not optimistic (Xu et al. 

2018). Bruggink et al. (2016) concluded that no signi-

ficant difference was observed between children with 

autism and children without autism. in the number of 

emotional adjustment strategies they have utilized. 

However, the nature of these strategies have essential 

differences. The former tends to use the emotional ad-

justment strategy of blaming others wherein their level 

of depression and anxiety was observed to be signifi-

cantly higher than children without autism. Mccoy et al. 

(2016) investigated a total of 42,747 adolescents, among 

which 915 adolescents were autistic patients. The ana-

lysis established that the intensity of autism was posi-

tively correlated with the degree of obesity in adoles-

cents. Adolescents with a high degree of autism are less 

likely to participate in various physical exercises, team-

based activities, or club activities. Barnett & Crippen 

(2014) stated that the life satisfaction of children with 

autism is significantly lower than that of children with-

out autism. Thus, a high degree of autism results in low 

life satisfaction. In sum, researchers should focus on the 

physical and mental health as well as the quality of life 

of children with autism. 

To improve the mental health and behavioral level of 

children with autism, numerous researchers have con-

ducted intervention studies from different perspectives. 

For instance, Luxford et al. (2017) randomized 35 

children with autism, including 18 in the intervention 

group and 17 in the control group. Intervention targeting 

six modules of cognitive behaviors was conducted in the 

intervention group. After the intervention, children with 
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autism in the intervention group exhibited reduced 

anxiety symptoms and improved social responsiveness. 

Researchers also intervened to improve the social skills 

of children with autism and achieved some positive 

results (Gates et al. 2017). Although psychosocial beha-

vior-related interventions provide a better idea for 

intervening in children with autism and are effective 

interventions to a certain extent, these methods seem 

to ignore that children with autism have behavioral 

problems such as physical disharmony. Therefore, an 

increasing number of researchers have begun to pay 

attention to the role of Sensory Integration Training 

(SIT) in the treatment of behavioral problems in chil-

dren with autism. SIT can effectively improve the 

behavioral capacity and social interests of children 

with autism and enhance their social functions (Lang 

et al. 2012). 

In summary, experts in different fields have pro-

posed different interventions for children with autism. 

These interventions can be generally seen in three direc-

tions: psychology, education, and medicine. Exercise 

intervention belongs to the field of education, because 

exercise itself has educational function. Through exer-

cise, one can correct bad behavioral habits, enhance 

will, and overcome difficulties (Kim & Jeon 2017, Xu et 

al. 2016). Different exercise interventions have been 

designed according to the situations of sensory integra-

tion dysfunction in children with autism, because the 

body can constantly receive different external stimuli 

through exercise. The eyes, ears, skin, and nose are fully 

utilized during exercise. Rich sensory information flows 

into the brain and activates nervous systems, thereby 

promoting the development of various nervous systems 

and improving the brain’s sensory integration ability 

(Cheldaviet al. 2014). Scholars believed that sensory 

integration dysfunction is closely related to autism, and 

the symptoms of sensory integration dysfunction are 

similar to those of autism (Wu 2011). Although domestic 

researchers have also investigated the influence of SIT 

on the ability to balance, ability to exercise ability (Dai 

& Ma 2008), stereotypes and sensory disorders (Chen et 

al. 2017) of children with autism, only a few compre-

hensive investigations have been conducted on the 

effect of SIT on the behaviors and quality of life of 

children with autism. Therefore, this innovative study 

on the joint effect of SIT and exercise intervention on 

the behaviors and quality of life of children with autism 

can provide further significant clinical reference for im-

proving the negative behaviors of children with autism. 

 

SUBJECTS AND METHODS  

Participants 

From September 2017 to December 2018, a total of 

108 participants from Fuzhou Fourth Hospital and 

Xiangtan Fifth Hospital were included according to the 

diagnostic criteria. The consent of participants and their 

guardians was obtained prior to the study. Participants in 

the study were informed about the intervention method 

and the purpose and significance of the study. Thus, they 

all participated in the study voluntarily. The diagnostic 

criteria are from the 3rd edition of Classification and 

Criteria of Mental Disorders (CCMD-3) (Li et al. 2002). 

Inclusion criteria include the following:  

 those who meet the diagnostic criteria;  

 aged 2–14 years old;  

 those who could correctly and seriously deal with 

the study with good compliance;  

 those who are willing to participate in the study vo-

luntarily (informed consent is required). Exclusion 

criteria:  

 those who do not meet the diagnostic criteria;  

 those under 2 years old or above 14 years old;  

 those with severe systemic diseases;  

 those who are unwilling to participate in the study. 

The participants in this experiment had already 

understood the purpose and method of the experiment 

before they proceeded, and all of them participated 

voluntarily in the study.  

 

Methods 

The random method was adopted. The 108 patients 

who participated in the experiment were randomly 

divided into group A (SIT + routine treatment group) 

and group B (routine treatment group) after signing the 

experiment agreement. Each group had 54 members. 

Group B was treated with routine treatment, such as 

education and psychotherapy; whereas, group A was 

treated with SIT therapy and exercise intervention on 

the basis of routine treatment (similar to group B). The 

members of the two groups were evaluated before and 

after the experiment, and the scales were filled in under 

the guidance of professionals. 

SIT method: According to the clinical characteristics 

of autism, this method is mainly embodied in exercise 

games. It uses games such as slides, tossing, leaping, 

balance beam, and sling to train children’s balance, 

communication, and brain integration functions. While 

exercising, objects are required to assist each other in 

completing various exercise programs, thereby promo-

ting their communication. Suitable exercise programs 

are selected in accordance with the conditions and 

hobbies of children with autism to attract their attention 

and promote the gradual recovery of their communi-

cation skills. Given the large number of members in 

the group exercise programs, more communication 

would be required. Patients can be guided to partici-

pate in group exercise programs to increase their mu-

tual familiarity and to achieve therapeutic goals at the 

same time. These exercise programs do not only require 

patients to participate actively but also try to get the 

support of their parents. In doing so, parents can ob-

serve the gradual changes exhibited by patients. Thus, 

parents can adjust accordingly, and help in promoting 

the recovery of the patients. 
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Measuring Tools 

 Chinese version of CARS (Cai & Kong 2000). The 

CARS scale measures 14 dimensions, including inter-

personal relationships, emotional responses, adap-

tation to environmental changes, visual responses, 

anxiety responses, non-verbal communication, and 

so on. These dimensions measure the severity of 

autism according to the level of scores. Those with a 

total score above 30 points can be considered to 

have autism, whereas those with 30–36 points are 

divided into mild to moderate autism. Finally, those 

with a score above 36 points with more than 5 indi-

cators achieving 3 or more points can be considered 

to have severe autism. 

 Autistic Behavior Check List (ABC List) (Lu et al. 

2004). The ABC List includes 57 items, and the final 

score is used for evaluation. If the total score is 

below 31 points, then the participant is considered 

not to have autism at all. Those with a total score of 

53–66 points can be considered to have suspected 

autism. If the total score is 67 points or more, then 

the participants can be considered to have autism. 

 Curative effect index. Curative effect is assessed 

according to the CARS index reduction rate. If the 

total CARS score is more than 10 points, then the 

treatment is markedly effective. The treatment is 

considered effective at 5–10 points (including 10 

points), whereas it is considered ineffective if the 

score is 5 points or less. 

 

Statistical Analysis 

All the data were recorded in the Epidata database, 

and SPSS18.0 was utilized for data analysis. The mea-

surement data were expressed as x±S; Group t-test and 

paired t-test were employed. The difference was 

statistically significant at P<0.05. 

 

RESULTS 

Statistics of excluded cases 

A total of 108 cases were included in the study. 

During the treatment, 1 member in group B dropped out 

due to transfer, and 4 members in group A dropped out 

due to treatment difficulty caused by distant residence. 

These 5 cases were not statistically analyzed. A final 

number of 103 cases were used in the study, with 50 

patients in group A and 53 patients in group B. 
 

Comparison of basic data between  

the two groups of children before treatment 

A total of 45 male patients and 8 female patients with 

an average age of 6.18±2.94 were included in group B. A 

total of 43 male patients and 7 female patients with an 

average age of 6.17±2.44 were included in group A 

(shown in Table 1). Table 2 shows that no significant 

difference was observed in the CARS and ABC scores 

between the two groups before the treatment (P>0.05). 

Table 1. Comparison of basic data between the two groups 

Group N Male (%) Female (%) Age (x±S)

Group A 50 43 7 6.17±2.44

Group B 53 45 8 6.18±2.94

Note: χ2 test was used for comparison in gender, and P>0.05;  

t test was conducted for comparison in age, and P>0.05 

 

Table 2. Comparison of CARS and ABC scores between 

the two groups before treatment (x±S) 

Group CARS ABC 

Group A (n=50) 43.64±6.16 85.72±8.68 

Group B (n=53) 42.36±5.1 84.74±9.32 

P 0.329 0.640 

 

Table 3. Comparison of CARS and ABC scores between 

the two groups after treatment (x ± S) 

Group CARS ABC 

Group A (n=50) 33.14±5.76 69.92±11.52 

Group B (n=53) 35.59±5.51 77.56±13.31 

t -1.883 -2.651 

P   0.064   0.010 
 

Table 2 shows no significant difference in the CARS 

and ABC scores before the treatment (P>0.05). 

Table 3 indicates no significant difference in the 

CARS and ABC scores before the treatment (P>0.05). 

After the treatment, the CARS scores reach a significant 

margin, and the ABC scores are quite significant. 

Table 4 shows a comparison of the total effective 

rates of the two groups, indicating that P<0.05, and the 

difference is statistically significant. For group A, the 

marked effective rate is 55.56%, the effective rate is 

30.56%, and the total effective rate is 86.11%. For 

group B, the marked effective rate is 17.95%, the 

effective rate is 46.15%, and the total effective rate is 

64.10% (see Table 4 for further details). 

The results of the t-test in Table 5 indicate statis-

tically significant differences in the CARS scores of the 

two groups before and after the treatment (P<0.05). 

Moreover, statistically significant differences were obser-

ved in the ABC scores of the two groups before and 

after the treatment (P<0.05). 

The results of the t-test in Table 6 indicate that t=3.831, 

and bilateral P=0.000<0.01. Hence, the difference in 

CARS between group A and group B is considered sta-

tistically significant (i.e., group A is better than group B.) 

Meanwhile, t=3.492, and bilateral P=0.001<0.01. These 

results mean that the difference in ABC between group A 

and group B is considered statistically significant (i.e., 

group A is better than group B). 

Table 7 demonstrates the autistic behavior scores of 

the two groups of children after three months of inter-

vention. The sensory, language, communication, self-

care, and physical exercise ability of the experiment 

group significantly improved after the intervention 

period. Moreover, the difference with the control group 

after the intervention is statistically significant (P<0.01). 
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Table 4. Comparison of curative effect index between the two groups after treatment (cases) 

Group N Significant effect Effective Invalid  

Group A 50 20 11 5  

Group B 53 7 18 14  

Wilcoxon rank sum test z=-3.328   P=0.001 

 

Table 5. Comparison of CARS and ABC scores before and after treatment (x ± S) 

Index Group Before treatment After treatment 
Difference between 

After and Before 
t P 

Group A (n=50) 43.64±6.16 33.14±5.76 10.5±4.16 15.13 0.000 
CARS 

Group B (n=53) 42.36±5.1 35.59±5.51 6.77±4.26 9.93 0.000 

Group A (n=50) 85.72±8.68 69.92±11.52 15.81±11.19 8.48 0.000 
ABC 

Group B (n=53) 84.74±9.32 77.56±13.31 7.18±10.21 4.39 0.000 

 

Table 6. Comparison of differences in CARS and ABC between the two groups before and after treatment (x ± S) 

Index Group Difference between After and Before t P 

CARS Group A (n=50) 10.5±4.16 3.831 0.000 

 Group B (n=53) 6.77±4.26   

ABC Group A (n=50) 15.81±11.19 3.492 0.001 

 Group B (n=53) 7.18±10.21   

 

Table 7. Comparison of autistic behavior scores between the two groups after intervention 

Group Sense Language Association Life management Somatic movement 

Group A (n=50) 16.2±0.8 17.3±0.6 16.5±1.0 16.0±0.3 15.3±1.0 

Group B (n=53) 18.2±1.0 19.2±0.9 18.8±1.2 18.1±0.5 18.3±1.1 

t -8.55 -9.62 -8.06 -19.73 -11.05 

P <0.01 <0.01 <0.01 <0.01 <0.01 

 

DISCUSSION 

Analysis of the effect of SIT on the improvement 

of autistic symptoms in children with autism 

CARS is a professional scale for assessing the de-

gree of autism in children. Unlike ABC, CARS needs to 

be assessed by trained professionals through systematic 

observation. No significant difference was noted in the 

CARS score between the two groups of children with 

autism before the intervention, and they all suffered a 

serious degree of autism. However, after 10 weeks of 

intervention, the CARS score of the experiment group is 

significantly lower than the score before the inter-

vention. Although the results show a significant decline 

in the CARS score of the control group, further diffe-

rence analysis suggests that the decline in the CARS 

score of the control group is significantly lower than 

that of the experiment group. As the intervention pro-

gressed, the symptoms of autism in group B also 

decreased. This finding indicates that routine treatment 

plays an important role in the recovery of children with 

autism. Additionally, this finding is consistent with the 

results of previous studies that concluded that timely 

and effective treatment has a positive effect on reducing 

autistic behaviors in children with autism (Zwaigen-

baum et al. 2015, Case-Smith et al. 2015). This positive 

effect may be exerted through two pathways. First, drug 

treatment has a certain supplementary effect on autistic 

behaviors of children with autism (Kuhn et al. 2017). 

The development of autism is particularly neurological; 

hence, proper use of certain neurological drugs can 

better prevent stereotyped behaviors of children with 

autism. However, the meta-analysis by (Kuhn et al. 

2017) on the literature of drug treatment for autism 

suggests that over-reliance on drug treatment may 

increase side effects, which may affect overall 

recovery. Second, education and psychotherapy have a 

positive effect on improving and promoting the 

psychological functions of children with autism. 

Machalicek et al. (2016) found that interventions based 

on parenting behaviors can effectively improve the 

behavior effectiveness of children with autism. Hence, 

parents are important sources of social support for 

children with autism. Such support can further provide 

positive models for children with autism, enhance their 

internal self-efficacy, and promote their behavioral 

changes. In addition, one-on-one training is used in 

education and psychotherapy to equip children with 

autism with cognitive and linguistic skills and abilities, 

which is proven beneficial for their recovery (White et 

al. 2010). Compared with routine treatment, SIT is 

better in improving autistic symptoms in children with 

autism. Children with autism often appear to be overly 

aware of sounds and moving objects in the sensory 

system, which causes them to overreact to strong 

stimuli. Sensory system problems in children with 

autism can affect other aspects of their abilities, such as 

social skills, social input, academic performance, and so 
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on (Weitlauf et al. 2017). In other words, sensory system 

problems are an important factor influencing other 

behavioral problems in children with autism. Improving 

the sensory system of children with autism is also an 

important measure to improve the overall healing effect 

of the treatment. In this study, we used SIT to train and 

improve the balance, touch, vestibule, and propriocep-

tion of children with autism through various activities 

including slides, swings, and skateboarding. In this way, 

the sensory system of children with autism can be 

improved, providing a basis for reducing the overall 

symptoms of autism (Watling & Hauer 2015). These 

training activities also exercise the attention and 

awareness of children with autism. In the process of 

SIT, children with autism can perceive the positive 

experience brought by activities involved in the process 

(Wang et al. 2018). 

 

Analysis of the intervention effect of SIT  

on the quality of life in children with autism 

Unlike CARS, the ABC List should be filled out by 

parents or primary caregivers of children with autism. 

The behaviors of children with autism are usually 

examined in five main areas: feeling, communication, 

physical activity, language improvement, and self-care. 

According to this study, no significant difference was 

observed in the ABC score between the experiment 

group and the control group before the intervention. 

Nevertheless, after the three-month intervention, the 

ABC score of the experiment group has exhibited 

significantly lower score than before the intervention. 

However, a significant decline was observed in the ABC 

score of the control group. Further differential analysis 

suggests that the decline in the ABC score of the control 

group is significantly lower than that of the experiment 

group. This finding is consistent with the result of Lu et 

al. (2017). The following analysis can be given in 

consideration of the CARS score. Whether assessment 

is conducted by trained professionals or by primary 

caregivers of children with autism, intervention is 

effective to some extent. However, the decline based on 

the assessment performed by professionals is signi-

ficantly higher than that by primary caregivers. These 

results suggest the importance of assessing differences. 

Primary caregivers of children with autism, such as 

parents, take a long time to get along with participants. 

Owing to various reasons, they suffer from low self-

efficacy of parenting and high perceived psychological 

stress (Zaidman-Zait et al. 2017). These negative 

experiences may affect the objective assessment of 

primary caregivers on the behaviors of children with 

autism. Therefore, questionnaires for obtaining a variety 

of different data sources can be used in the future to 

improve the reliability of research. SIT has an important 

role in promoting the quality of life of children with 

autism. Although SIT was utilized in this study only to 

improve the basic sensory system functions of children 

with autism, this basic cognitive ability change plays an 

effective role in the improvement of other aspects of 

children with autism (Lu et al. 2017). This finding is 

consistent with the finding of Warner et al. (2013). 

Additionally, the intervention model based on sensory 

training do not only effectively improve individuals’ 

physical exercise ability, enhance the language cogni-

tion of children with autism and improve their self-care 

ability, but also promote their interpersonal status . 

Previous studies have shown that line-of-sight proces-

sing plays an important role in social cognition. As for 

children with autism, both in the laboratory scene and in 

the real social life scene, line-of-sight processing ob-

stacles were common, such as not being able to esta-

blish eye contact with others and expecting others to 

look at the ideal goal (Tanaka & Sung 2016). Therefore, 

SIT in this study can help children with autism improve 

their line-of-sight processing ability. Such development 

will enhance their social cognitive processing ability, 

which will then promote their social interaction ability. 

 

Comparative analysis of the intervention  

effects of SIT and routine treatment 

Although routine treatment can also reduce the au-

tistic symptoms of children with autism to some extent, 

the curative effect that the experiment group that recei-

ved SIT additionally indicated a marked effective rate of 

nearly 56%, an effective rate of nearly 31%, and a total 

effective rate of nearly 87%. In contrast, the marked 

effective rate of the control group is less than 18%, the 

effective rate is higher than that of the experiment 

group, and the overall effective rate is only 64%. These 

results illustrate three issues. First, routine treatment is 

fundamental for the recovery of children with autism, 

because drug treatment, education, and psychotherapy 

play important roles in recovery (Xu et al. 2017). This 

point was also mentioned in the analysis above. Second, 

SIT not only directly improves the physical exercise 

ability, sensory ability, self-care ability of children with 

autism, but also enhances their social cognitive func-

tions by improving these basic abilities, thus improving 

their social and language abilities (Pfeiffer et al. 2018). 

These results show that the behavioral characteristics of 

children with autism are not isolated. On the contrary, 

various symptoms of children with autism are inter-

related; among these symptoms, the defects and defi-

ciencies in the sensory system may be a key factor 

causing other problems of children with autism. Third, 

the reason why SIT is more effective than routine 

treatment probably lies in its effects in improving the 

basic sensory and cognitive ability of children with 

autism. Through the use of technologies such as ba-

lance, SIT enables children with autism to improve 

their sensory system functions, such as line-of-sight 

processing ability in continuous training, and influ-

ences changes in their psychological and social func-

tions through changes in body functions (Robertson & 

Baron-Cohen 2017). Although traditional education, 

psychology, and medical treatment are indispensable 
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for the recovery of children with autism, achieving 

fundamental improvement through these trainings 

alone is difficult. 

SIT intervention, which is athletic and game-orien-

ted, can fully utilize the autonomy of children with 

autism. Children are receptive to SIT intervention, 

which is suitable for the physical and mental develop-

ment of children with autism. In this study, a three-

month intervention in children with autism shows that 

SIT has a good intervention effect on the language 

communication and social interaction of children with 

autism. First, in somatosensory games, children not 

only have fun but also come into contact with people 

and the environment around them. As a result, their 

communication and cooperation with others are 

enhanced, and withdrawal behaviors are reduced. 

Second, children’s stereotypes and problematic beha-

viors can be improved. For example, meaningless self-

speaking is substantially reduced after intervention, 

and autistic behaviors are also controlled. The stimuli 

from sports and games received by children with 

autism have a similar internal mechanism as the sti-

muli produced by stereotypes. They both provide 

children with autism a sensory stimulus of comfort, 

allowing them to achieve an appropriate level of 

excitement through sensory stimulation (Tanaka & 

Sung 2016). Additionally, children can produce an 

excitatory sympathetic effect by participating in com-

petitive group games (Itier & Batty 2009). Somatosen-

sory games, such as jumping and walking bridge 

games, designed in this study can also bring partici-

pants similar excitatory stimuli, indirectly improving 

the level of communication, self-care, feeling, lan-

guage, and physical exercise abilities of children with 

autism. 

 

CONCLUSION  

The experiment group and the control group were 

compared before and after the treatment in this study to 

examine the effect of routine treatment and SIT on the 

autistic behaviors and quality of life of children with 

autism. The intervention effect was better on the experi-

ment group that additionally received SIT. This study is 

important for the future development of SIT courses or 

interventions for children with autism. However, this 

study has limitations. Only a small number of objects 

were included in this study, and due to various reasons, 

some of the objects were lost in the later participation. 

These events may reduce the reliability of the study and 

the stability of the results. Future research, if allowed, 

should expand the sample size and take measures to 

prevent participants from withdrawing. In this study, the 

experiment group received not only SIT but also routine 

treatment. Although comparing the effects of different 

interventions is possible, this practice may cause inter-

active influence between different variables, thereby 

confusing the particular effect of SIT. Future studies can 

examine the sole effect of SIT on children with autism. 
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