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Abstract: This paper utilizes the A-B-A-B reversal experimental design for the single-subject research, to study the self-
injurious behavior of a sixth-grade student with severe autism, aiming to explore the intervention effect of sports games on 
the self-injury behavior of children with severe autism. The results showed that, the self-injury behavior such as, the number 
of times of biting the back of the hands, and picking the noses is reduced in the study subject following sports games 
intervention plans, however, the self-injurious still exists, especially when the study subject in an unfamiliar environment, 
further indicating that the self-injurious behavior of children with severe autism cannot be completely eliminated by sports 
games alone. Concluding that, self-injurious behavior of children with severe autism cannot be completely eliminated by 
sports games, a comprehensive intervention with multiple approaches is still required to achieve optimal results. 
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1. Introduction 
There are three core disorders to describe the autism spectrum, namely social interaction disorders, 
communication disorders, and narrow interests and repetitive stereotypes. Among them, the effect of 
repetitive stereotyped behavior on autistic patients is more prominent [1]. Further, Turner has pointed out 
that a series of subtypes can be developed due to the repetitive stereotyped behaviors, such as ataxia, 
obsession with the texture or feel of an object, smell, visual imagery, and self-harming behavior, which can 
be very serious and latent [2]. The causes of self-injury are varied, and can be manifest in different forms, 
where it can be debilitating, and also cause damage to the external image, which in some serious cases, it 
can even lead to death [3]. People with autism have much higher rates of self-harm, compared to the general 
population [4]. Additionally, due to the risk factors of self-injury, the incidence of mental dysfunction in 
autistic patients is also higher [5]. The report released by the Centers for Disease Control and Prevention 
(CDC) in 2020 regarding Autism in America, mentioned that, in the year 2016 around 28 percent of children 
diagnosed with autism spectrum disorder (ASD) in the U.S. showed a self-injury behavior such as head 
banging, arm biting, and skin scratching among 8-year-olds [6].  
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Severe self-injurious behavior can cause enormous physical damage to the children with autism. Some 
self-injury behaviors have a low degree of injury, such as biting hands and picking skin, which will not 
cause a serious injury, however to a certain extent these behaviors can interfere with the physical and mental 
health of the children with autism. Individuals who show self-injurious behavior is susceptible to collective 
and social misunderstandings, which may limit their participation in a collective or group social activity. 
Therefore, it is important and essential to intervene in the self-injury behavior of children with autism. 
Based on the existing data, this study defines the self-injury behaviors of sub-autism as biting the back of 
the hand (biting the back of the hand until a callus grows), and picking the nose (picking the alar and bridge 
of the nose to bleed). 

A variety of basic actions, including sports games with strict activity rules and clear activity goals can 
be included as a therapy for the children with autism. Further, including sports games as therapy can help 
to develop the children’s mind and body, additionally, the content of sports games which is colorful and 
has various forms may also trigger the children’s interest to participate in the activities. Therefore, sports 
games are an important method of educational rehabilitation for children with autism [7]. 

There are three main models, which are included in the intervention methods for sports games as 
described below [8], and in this study a combination of group mode and collective sports games were used. 
(1) Single mode sports game: Including, naturally exercise such as, muscle coordination and movement, 
and relax muscles, where the main purpose of the exercise is to relieve stress. Additionally, these types of 
sport can improve the children’s perceptual ability, reduce the fantasies that some children often have, 
thereby, preventing the children from immersing themselves into their own world, further reducing their 
problematic behaviors [9]. 
(2) Team mode sports games: Including body language as a communication medium, where children can 
express their inner feelings through cooperative sports games, to improve their cooperation and problem-
solving skills. Additionally, can improve the emotional communication with others, and as well can 
improve the children’s physical and mental health. 
(3) Group sports games: This type of sports can guide, and show the children, the proper way to express 
and control their emotions, learn to reduce anxiety and inner conflicts, express or vent their happy and 
depressive emotions, learn interpersonal skills, cultivate their communication skills, and gradually break 
out of the self-enclosed world, which goes further improve the problematic behaviors in children with 
autism [10]. 
 
2. Research procedure 
Xingxing, is a pseudonym of the research subject, she is a sixth-grade student of a special education school 
in Guangdong Province with 11 years old. According to the third-party medical diagnosis, she suffers from 
severe autism, where her vision, hearing, touch, and kinesthetic are all normal with a good health condition. 
Through a series of interviews with teachers and parents, as well as the researcher’s observation and 
evaluation, the ability status of Xingxing is as noted below: 
(1) Low ability to listen to instructions and obey, obvious attention deficit, low classroom participation 
(2) Sensory perception ability: The vision and touch are more sensitive, compared to hearing and 
perception  
(3) Cognitive ability: Poor listening, speaking, reading and writing skills 
(4) Motor coordination: Overall movements are good; however, the movement activities sometimes lack 
in the goal or random, meanwhile the fine movements can only be performed by pinching the study subject 
fingers; 
(5) Language and communication skills: No oral language, and there is no physical interaction and 
communication with other people 
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(6) Self-care ability: Able to eat by herself, other aspects of self-care need assistance of others.  
According to the above observation, the sports game design strategy for Xingxing are as described 

below: 
(1) Pertinence: Each autistic children have differences in their characteristics in the term of physical and 
mental disabilities, and motor abilities, therefore, the design and implementation of the sports games are 
based on the existing level, interest and development ability of the autistic children in all aspects [11]. 
(2) Diversity: The program needs to formulate a sports game program that is most suitable for the research 
subject, which will have the best intervention effect, improves the participation of the study subject, and 
with a maximizes intervention effect of sports games [12].  
(3) The program uses reinforcement methods to maintain the correct behavior, such as verbal 
encouragement and material reward reinforcement. 

The implementation of sports game design and program has the following manifestations. After a week 
of observation, it was found that, the problematic behaviors frequently appeared, when she was bored and 
distracted, or when the requirements and tasks from the teacher were difficult to achieve, and also when 
she could not express her physical and mental needs, and lastly, when her needs could not be immediately 
understood and satisfied [13]. Regarding the self-injurious behavior, behaviorism in the psychology propose 
that, a lack of sensory stimulation, social positive reinforcement, social negative reinforcement and 
hypotheses. The hypothesis is that, the children with autism perform or indulge in the self-injury behavior, 
is a way to complement the lack of sensory stimuli [14], where with relatively poor environmental stimuli, 
autistic individuals make up for this deficiency through self-injury behavior as indicated by the study 
subject when she feels bored and distracted [15]. 

In this study, a game intervention program was formulated following the design strategy of the sports 
game program, and the main purpose of the game is for intervention. There are five games in the program, 
and each game includes the time, place, specific equipment, and a specific operation method of the game. 
The implementation stage of the intervention is divided into baseline period A1 (5 days), intervention period 
B1 (10 days), regression period A2 (5 days), and lastly, the intervention period B2 (12 days). The reason 
why the intervention period B2 was set for 12 days was to strengthen the intervention effect. 

The specific implementation process during the intervention period B1, is from Monday to Friday, at 
the corresponding time and place, and the intervention plan is implemented in a sequence. Meanwhile, 
during the intervention period B2, the intervention strategy is administered sequentially on the alternate 
days [16]. Two more days reserved for B1, are used to repeat the design of the game, where one game is 
challenging to the study subject, and the other game is comprehensive, and can consolidate the previous 
intervention effects [17]. 
 
3. Research result 
As far as the intervention effect of “biting the back of the hand” is concerned, the observation records from 
the baseline period (A1), the study subject back-biting behavior reached a maximum of 21 times, indicating 
that the patient’s problematic behavior of biting the back of the hand was very frequent. The intervention 
period (B1) is started when the changes at three consecutive points were stable during the baseline period 
(A1). During the intervention period (B1), the researcher intervened with the study subject problematic 
behavior through the sports game teaching strategy. The results showed that, the back-biting behavior 
decreased significantly, and the number of back-biting times was reduced from the original 20 times to 0 
times. During this time, the study subject can participate in the sports together with the class collectively 
during the morning exercise. The data also showed, three consecutive steady declines, thus ending the first 
intervention period (B1). According to the results, during the retrogression period (A2), the number of 
biting the back of the hand was 18, 17, 19, 19, and 20 respectively, showing an upward trend. Therefore, 
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the data collection of the retrogressive period ended, and the intervention period (B2) was started. In the 
intervention program (B2), using the same intervention program to intervene, the target behavior of the 
intervention decreased from 18 times to 0 times, indicating that the intervention program can greatly reduce 
the target behavior of the intervention. 

As far as the intervention effect of “nose picking” behavior is concerned, during the baseline period 
(A1), the number of occurrences of the case’s nose picking behavior reached a maximum of 18 times, 
indicating that the incidence of this behavior is very high [18]. The intervention period (B1) was started, 
when the changes at the three consecutive points was stable during the baseline period (A1). During the 
intervention period (B1), the number of occurrences of the target behavior was reduced from 17 times to 0 
times. The behavior was significantly reduced, and the study subject was able to participate in sports 
activities with classmates during the morning exercise. At the same time, the data showed three consecutive 
steady declines, thus ending the first intervention period (B1). During the retrogression period (A2), the 
observation results showed that the number of occurrences of nose picking was 18, 17, 17, 18, and 18 
respectively, showing an upward trend. Therefore, the observation and data collection of the retrogressive 
period ended, and the intervention period (B2) was started. In the intervention program (B2), when the 
same intervention program was used to intervene, the target behavior decreased from 18 times to 0 times, 
indicating that the intervention program can significantly reduce the problematic behavior. 
 
4. Conclusion and discussion 
Combined with the objective data of the intervention results, the self-injury behavior of the study subject 
showed a significant improvement effect. Further, interviews with individual parents and teachers were 
conducted after the study [19]. The teachers reported that the study subject could basically follow the 
teacher’s instructions during the morning exercises in a familiar venue and in the classroom, and during the 
period when the study subject wanted to engage in self-injury behavior, she could be stopped immediately 
following the teacher’s gestures, language and other prompts. However, when changing to a relatively 
unfamiliar venue, self-harm behaviors occasionally happen. Parents also responded that after multiple 
interventions, the study subject problematic behavioral have improved significantly, further, she able to 
interact with the family members in other environments when they went out. The number of times of biting 
the back of the hands, and picking the noses has been greatly reduced, but self-injury still exists [20]. Which 
may be due to the insufficient of the intervention time, and the intervention plans need to be further 
optimized. In summary, it shows that, the sports games need to be combined with other methods to 
completely prevent the problematic behaviors, thereby solving the self-injurious behavior in children with 
autism.  
 
Acknowledgments 
The results of the Guangdong Provincial Key Discipline Research Project (2019) “Study on the Intervention 
Effect of Short-term Aerobic Exercise Training on Inhibitory Control Function in Children with High 
Functioning Autism.” The results of Open Fund General Project of Guangdong Provincial Key Laboratory 
of Development and Education for Special Needs Children “Comprehensive Intervention for Sleep 
Disorders in Children with Autism: Research on Light Plus Acute Aerobic Exercise Model” (Project 
Number: TJ202107). The research project of Lingnan Normal University (2018) “Research on the 
effectiveness of intervention on aggressive behavior of intellectual disability children under the support of 
positive behavior” (Project Number: WY1810). 
 
 



 

 80 Volume 4; Issue 6 
 

 

Disclosure statement 
The authors declare no conflict of interest. 
 
References 
[1] Matson JL, Nebel-Schwalm M, 2006, Assessing of Challenging Behaviors in Persons with Autism 

Spectrum Disorders. Research in Developmental Disabilities. http://doi:10.1016/j.ridd.2006.08.001 
[2] Turner MA, 1999, Annotation: Repetitive Behaviour in Autism: A Review of Psychological Research. 

Journal of Child Psychology and Psychiatry and Allied Disciplines, 40(6): 839-849. 
[3] Rojahn J, Schroeder SR, Hoch TA, Self-Injurious Behavior in Intellectual Disabilities. New York: 

Elsevier: in press. 
[4] Dominick KC, Davis NO, Lainhart J, et al., 2007, Atypical Behaviors in Children with Autism and 

Children with a History of Language Impairment. Research in Developmental Disabilities, 28(2): 145-
162. 

[5] La-Malfa G, Lassi S, Bertelli M, et al., 2004, Autism and Intel-Lectual Disability: A Study of The 
Prevalence on a Sample of the Italian Population. Journal of Intellectual Disability Research, 48(3): 
262-267. 

[6] China Autism Industry Portal: http://www.0zbz.com/article/article_4396.html. 
[7] Cui B, 2019, A Case Study on the Effect of Aerobics on the Problem Behavior of Children with Autism. 

Beijing Sports University.  
[8] Zhou L, 2015, A Review of Sports Intervention Research for Children with Autism. Sports World 

(Academic Edition), 74(09): 133-134. 
[9] Du L, 2017, Theoretical Review on the Formation of Self-Injury Behavior in Children with Autism. 

Education Forum, 4(06): 353. 
[10] Abbott AE, Linke AC, Nair A, et al., 2018, Repetitive Behaviors in Autism are Linked to Imbalance of 

Corticostriatal Connectivity: A Functional Connectivity MRI Study. Social Cognitive and Affective 
Neuroscience, 13(1): 32-42.  

[11] Oliver C, Richards C, 2015, Practitioner Review: Self-Injurious Behavior in Children with 
Developmental Delay. The Journal of Child Psychology and Psychiatry. http://org.10.1111/jcpp.12425   

[12] Andzik N, Cannella-Malone HI, 2017, A Review of the Pyramidal Training Approach for Practitioners 
Working with Individuals with Disabilities. Behavior Modification, 41(2): 558-580. 

[13] Darragh P, Devine, 2019, The Pemoline Model of Self-Injurious Behavior: An Update. Psychiatric 
Disorderspp, 5(7): 95-103. 

[14] Benjamin L, Handen-Carla A, Mazefsky, et al., 2018, Risk Factors for Self-Injurious Behavior in an 
Inpatient Psychiatric Sample of Children with Autism Spectrum Disorder: A Naturalistic Observation 
Study. Journal of Autism and Developmental Disorders, 48(1): 3678-3688.  

[15] Akhtar N, Jaswal VK, 2019, Stretching the Social: Broadening the Behavioral Indicators of Sociality. 
Child Dev Perspect, 14(11): 28-33. 

[16] Joseph L, Calles Jr, 2019, Psychopharmacology of Autism Spectrum Disorder. Psychiatr Ann, 49(3): 
120–124. 

[17] Makowska I, Gmitrowicz A, 2018, Non-Suicidal Self-Injury Vs. Suicidal Behaviour Disorder. Journal 
of Psychiatry of Pshchology and Clinical Psychology, 18(2): 173. 

[18] Jaswal VK, Akhtar N, 2018, Being Versus Appearing Socially Interested: Challenging Assumptions 
About Social Motivation in Autism. Behav Brain Sci, 42(6): 1-14. 

[19] Matson JL, Nebel-Schwalm M, 2007, Assessing Challenging Behaviors in Children with Autism 
Spectrum Disorders: A Review. Res Dev Disability, 28(6): 567-579 

http://www.0zbz.com/article/article_4396.html.
https://link.springer.com/book/10.1007/978-1-4939-9554-7
https://link.springer.com/book/10.1007/978-1-4939-9554-7
https://link.springer.com/article/10.1007/s10803-017-3460-2#auth-Benjamin_L_-Handen
https://link.springer.com/article/10.1007/s10803-017-3460-2#auth-Carla_A_-Mazefsky
https://link.springer.com/journal/10803
https://journals.healio.com/doi/10.3928/00485713-20190206-01
https://journals.healio.com/doi/full/10.3928/00485713-20190206-01
https://www.medsci.cn/sci/journal-discuss;jsessionid=1E8B5C3E8944EE21856E21E0BCE6357D?id=
https://www.medsci.cn/sci/journal-discuss;jsessionid=1E8B5C3E8944EE21856E21E0BCE6357D?id=


 

 81 Volume 4; Issue 6 
 

 

[20] Lance EI, York JM, Lee LC, et al., 2014, Association between Regression and Self Injury Among 
Children with Autism. Research in Developmental Disabilities, 35(2): 408-413. 

 

Publisher’s note 

Bio-Byword Scientific Publishing remains neutral with regard to jurisdictional claims in published maps and institutional affiliations. 

 


	Intervention Case Study about Sports Games on the Self-injury Behavior of Children with Severe Autism
	Rongshuang Zheng1,3*, Dongying Wu2, Zuqin Lu1,3

	[16] Joseph L, Calles Jr, 2019, Psychopharmacology of Autism Spectrum Disorder. Psychiatr Ann, 49(3): 120–124.

