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Outline of Deviations from Pre-Registered Protocol:
1. **Difference in the Number of Participants**: Based on our preliminary design for sample size, we initially planned to recruit 30 participants per group. As the study progressed, we expanded the recruitment scope to ensure sufficient analysis, ultimately including 84 participants.
[bookmark: _GoBack]2. **Changes in Primary Indicators**: We intended to use EEG as the primary measurement indicator during pre-registration. However, due to some participants being uncooperative and the quality of EEG data from others being too poor for use, the sample size was too small for statistical analysis. Therefore, we did not include EEG data in this study, but we will continue to collect EEG data to further investigate the relevant electrophysiological mechanisms of intervention efficacy. Additionally, during the study, we found that children with ASD who had sensory sensitivities were less compliant than those with sensory dullness or typical sensory responses. After unblinding, we observed that their actual efficacy seemed to be weaker than the latter two groups. Tactile sensitivity is characterized by abnormal perception of pain, temperature, and pressure, often accompanied by tactile defensiveness. Although touch and pain are different sensory modalities, they share some sensory receptors and neural pathways. Abnormal tactile processing can lead to tactile pain hypersensitivity or tactile pain reduction. Therefore, we speculate that tactile pain hypersensitivity may be an important factor in determining the efficacy and compliance of tDCS interventions for social deficits in children with ASD in future clinical settings. Anodal tDCS stimulates brain regions, which may be more suitable for children with ASD who have insufficient sensory responses, especially those with reduced tactile pain perception. Thus, with informed consent from the participants and their guardians, we added baseline assessments of sensory perception and used this for grouping in subsequent studies, which was not adequately explained in the initial registration. This is added to ensure the transparency and clarity of our research methods.
3. **Differences in the Age Range**: In the first part of this study, the age range was limited to 4-12 years, which differs from the 3-13 years specified during clinical trial registration. This change was made because we ultimately did not recruit participants who were 3 years old or 13 years old. Therefore, we adjusted the age range based on actual recruitment to avoid any discrepancies. In the second part, the age range was limited to 4-8 years for two reasons. First, our preliminary work found that sensory processing issues are more pronounced and identifiable in this age group. Second, the SPSRC scale used to assess tactile responses is only applicable to children aged 3-8 years.


Social Communication Questionnaire - Lifetime (SCQ-Lifetime)

Instructions:

Thank you for completing this questionnaire. Please circle "Yes" or "No" for each question. Some questions ask about the child's behavioral characteristics. If the child has ever exhibited any of the behaviors described, please circle "Yes." If you are unsure about some questions, please answer based on your best judgment and circle "Yes" or "No."

1. Can he/she now speak using short phrases or sentences? If not, please skip to Question 8.  
   Yes  No  

2. Can you and he/she engage in back-and-forth conversations, including taking turns or building on what you say?  
   Yes  No  

3. Does he/she use unusual phrases or repeat the same thing over and over in almost the same way? (This includes phrases he/she has heard from others or phrases he/she has created.)  
   Yes  No  

4. Does he/she ask questions or make comments that are socially inappropriate? For example, does he/she ask personal questions or make comments in embarrassing situations?  
   Yes  No  

5. Does he/she confuse pronouns? For example, using "you" or "he/she" to refer to themselves.  
   Yes  No  

6. Has he/she ever used words that seem to be his/her own creation? Does he/she arrange things in strange or indirect ways? Does he/she express things metaphorically? For example, using "hot rain" to mean "steam."  
   Yes  No  

7. Does he/she repeat the same thing over and over in almost the same way, or ask you to repeat the same thing over and over?  
   Yes  No  

8. Does he/she feel the need to complete tasks in a specific way, order, or ritual, and require you to do the same?  
   Yes  No  

9. To your knowledge, do his/her facial expressions match the situation?  
   Yes  No  

10. Does he/she use your hand as a tool or as if it were part of his/her body? For example, using your finger to point at something or placing your hand on a doorknob to open a door.  
    Yes  No  

11. Has he/she ever been intensely focused on special interests that others find unusual? For example, traffic lights, drains, or timetables.  
    Yes  No  

12. Has he/she ever been more interested in a part of a toy or object rather than the whole toy or object? For example, spinning the wheels of a toy car.  
    Yes  No  

13. Does he/she have an unusually intense interest in certain topics that are otherwise age-appropriate, such as dinosaurs or trains?  
    Yes  No  

14. Has he/she ever shown a particular interest in visual, tactile, auditory, taste, or smell sensations related to people or objects?  
    Yes  No  

15. Does he/she have any peculiar habits or strange ways of playing with his/her hands or fingers, such as moving fingers back and forth in front of his/her eyes?  
    Yes  No  

16. Has he/she ever engaged in repetitive body movements, such as spinning in circles or jumping up and down repeatedly?  
    Yes  No  

17. Has he/she ever intentionally hurt himself/herself? For example, biting his/her arm or banging his/her head.  
    Yes  No  

18. Does he/she have to carry certain items with him/her at all times? (Excluding soft toys or comfort blankets.)  
    Yes  No  

19. Does he/she have any special friends or close friends?  
    Yes  No  

For the following questions, please focus on the child's behavior between the ages of 4 and 5. Significant events during this period, such as starting school, moving house, Christmas, or other memorable family events, may help you recall the situation more easily. If your child is not yet 4 years old, please answer based on his/her behavior over the past 12 months.

20. Between the ages of 4 and 5, did he/she engage in conversations with you just to be friendly, rather than to ask for something?  
    Yes  No  

21. Between the ages of 4 and 5, did he/she spontaneously imitate you (or others) or your actions? For example, cleaning, gardening, or fixing things.  
    Yes  No  

22. Between the ages of 4 and 5, did he/she spontaneously point out something to you just to show you, rather than because he/she wanted it?  
    Yes  No  

23. Between the ages of 4 and 5, did he/she use gestures rather than pointing or pulling your hand to express his/her needs?  
    Yes  No  

24. Between the ages of 4 and 5, did he/she nod to indicate "yes" or "correct"?  
    Yes  No  

25. Between the ages of 4 and 5, did he/she shake his/her head to indicate "no" or "incorrect"?  
    Yes  No  

26. Between the ages of 4 and 5, when you were doing something or talking with him/her, did he/she usually look directly at your face?  
    Yes  No  

27. Between the ages of 4 and 5, when someone smiled at him/her, did he/she smile back?  
    Yes  No  

28. Between the ages of 4 and 5, did he/she try to get your attention by showing you something he/she was interested in?  
    Yes  No  

29. Between the ages of 4 and 5, did he/she actively share things other than food with you?  
    Yes  No  

30. Between the ages of 4 and 5, did he/she ever try to involve you in activities he/she enjoyed?  
    Yes  No  

31. Between the ages of 4 and 5, when you were sad or upset, did he/she try to comfort you?  
    Yes  No  

32. Between the ages of 4 and 5, if he/she wanted something or needed help, did he/she look at you first, then make sounds or words while using gestures to get your attention?  
    Yes  No  

33. Between the ages of 4 and 5, did he/she have a wide range of facial expressions?  
    Yes  No  

34. Between the ages of 4 and 5, did he/she actively participate in social games or try to imitate scenarios in games? For example, games like "pulling radishes" or "little bunny乖乖."  
    Yes  No  

35. Between the ages of 4 and 5, did he/she engage in pretend play or imaginative games?  
    Yes  No  

36. Between the ages of 4 and 5, was he/she interested in unfamiliar children of the same age?  
    Yes  No  

37. Between the ages of 4 and 5, when other children approached him/her, did he/she respond positively?  
    Yes  No  

38. Between the ages of 4 and 5, if you entered the room without calling his/her name and spoke to him/her, would he/she usually look at you and notice that you were talking to him/her?  
    Yes  No  

39. Between the ages of 4 and 5, could he/she play imaginative games with other children, and could you tell that he/she understood the roles they were pretending to play?  
    Yes  No  

40. Between the ages of 4 and 5, could he/she cooperate with other children in games that required teamwork, such as hide-and-seek or ball games?  
    Yes  No  


Nanjing Brain Hospital, Child Mental Health Research Center
Sensory Information Processing and Self-Regulation Checklist

Child’s Name:________, Gender:________, Diagnosis: ________  
Date of Form Completion:________, Date of Birth:________  
Age: Full ___ years ___ months  
Filler’s Name: ________, Relationship to Child: ________  
Contact Information: ________  
Instructions: 
Please mark “√” in the box that best represents the child’s behavior over the past three months. The frequency of these behaviors can be divided into five categories:  
- **Never (0%):** The child has never or almost never exhibited the described behavior.  
- **Rarely (25%):** The child rarely exhibits the described behavior, with a frequency of less than 25%.  
- **Sometimes (50%):** The child sometimes exhibits the described behavior, with a frequency of about 50%.  
- **Mostly (75%):** The child mostly exhibits the described behavior, with a frequency of at least 75%.  
- **Always (100%):** The child always or almost always exhibits the described behavior, with a frequency of about 100%.  

Part I: Self-Regulation Functions  
A. Physiological State  
| **Child’s Behavior (Frequency)** | **Never 0%** | **Rarely 25%** | **Sometimes 50%** | **Mostly 75%** | **Always 100%** |   
| 1 | Has appetite at regular meal times | | | | |  
| 2 | Has stable daily sleep and routine, e.g., wakes up at 7 AM, sleeps at 9 PM | | | | |  
| 3 | Falls asleep easily at night, e.g., falls asleep within 20 minutes in bed | | | | |  
| 4 | Sleeps well through the night (or falls back asleep within 10 minutes after waking once) | | | | |  
| 5 | Excessive hand sweating during daily activities | | | | |  
| 6 | Has regular bowel movements, e.g., defecates in the afternoon | | | | |  
| 7 | Has regular urination schedule | | | | |  
| 8 | Bedwetting during the night | | | | |  
| 9 | Frequent urination | | | | |  
| 10 | Easily nauseous, gags, or burps | | | | |  
| 11 | Difficulty breathing, rapid or shallow breathing | | | | |  

B. Social/Cognitive/Emotional Development  
| **Child’s Behavior (Frequency)** | **Never 0%** | **Rarely 25%** | **Sometimes 50%** | **Mostly 75%** | **Always 100%** |  
|----------------------------------|--------------|----------------|-------------------|----------------|-----------------|  
| 1 | Mood swings with rapid changes | | | | |  
| 2 | Throws tantrums over minor issues | | | | |  
| 3 | Difficulty calming down after a tantrum | | | | |  
| 4 | Unusual fears, e.g., (please specify) | | | | |  
| 5 | Easily stressed by minor issues | | | | |  
| 6 | Poor self-control, impulsive behavior | | | | |  
| 7 | Generally unresponsive but reacts strongly to favorite people, activities, or objects | | | | |  
| 8 | Comfortable at home (e.g., talks to adults, participates in activities) but anxious in unfamiliar environments or with unfamiliar people | | | | |  
| 9 | Unable to understand adults’ intentions or requests by observing facial expressions, gestures, body language, or words | | | | |  
| 10 | Understands adults’ intentions or requests and complies willingly | | | | |  
| 11 | Focuses on own desires, disregards environmental demands, or forgets tasks 
| | | | |  
 Part II: Sensory Information Processing Functions  
A. Auditory  
| **Child’s Behavior (Frequency)** | **Never 0%** | **Rarely 25%** | **Sometimes 50%** | **Mostly 75%** | **Always 100%** |  
| 1 | Fails to notice or respond to sounds within 1 meter at normal volume (e.g., tapping objects, ringing bells, or playing music) | | | | |  
| 2 | Fails to notice or respond to loud sounds (e.g., hairdryer, loud speaking, or banging toys) | | | | |  
| 3 | Fails to notice or respond to soft sounds (e.g., music box, soft speaking, or light knocking) | | | | |  
| 4 | Fails to notice or respond to high-pitched sounds (e.g., whistles) | | | | |  
| 5 | Fails to notice or respond to low-pitched sounds (e.g., drumming or washing machine) | | | | |  
| 6 | Overreacts to sudden sounds (e.g., unexpected announcements, alarms, or hairdryer), showing excessive tension, anxiety, covering ears, or verbalizing discomfort | | | | |  
| 7 | Overreacts to loud sounds (e.g., hairdryer, loud speaking, or banging toys) | | | | |  
| 8 | Overreacts to soft sounds (e.g., music box, soft speaking, or light knocking) | | | | |  
| 9 | Overreacts to high-pitched sounds (e.g., whistles) | | | | |  
| 10 | Overreacts to low-pitched sounds (e.g., drumming) | | | | |  
| 11 | Creates loud sounds (e.g., speaking loudly or banging toys) to seek auditory stimulation | | | | |  
| 12 | Creates soft sounds (e.g., humming, talking to self, or lightly tapping objects) to seek auditory stimulation | | | | |  
| 13 | Creates high-pitched sounds (e.g., whistling or screaming) to seek auditory stimulation | | | | |  
| 14 | Creates low-pitched sounds (e.g., babbling) to seek auditory stimulation | | | | |  
| 15 | The child’s above (auditory) behaviors vary depending on time, people, or location | | | | |  

B. Visual
| **Child’s Behavior (Frequency)** | **Never 0%** | **Rarely 25%** | **Sometimes 50%** | **Mostly 75%** | **Always 100%** |  
| 1 | Fails to notice or respond when someone is walking in the room, approaching, or a ball is rolling toward them | | | | |  
| 2 | Fails to notice or respond to flashlight or sunlight | | | | |  
| 3 | Fails to notice obstacles on the road or puddles on the ground | | | | |  
| 4 | Fails to notice or respond to flickering lights (e.g., neon lights or Christmas lights) | | | | |  
| 5 | Feels discomfort, excessive tension, or anxiety when someone is walking in the room, approaching, or a ball is rolling toward them | | | | |  
| 6 | Feels discomfort, excessive tension, or anxiety when exposed to flashlight or sunlight | | | | |  
| 7 | Feels discomfort or covers eyes when looking at brightly colored or complex pictures | | | | |  
| 8 | Feels discomfort, excessive tension, or anxiety when exposed to flickering lights | | | | |  
| 9 | Seeks visual stimulation by watching people moving in the room, observing hands, looking around, or glancing sideways | | | | |  
| 10 | Stares at lights for long periods to seek visual stimulation | | | | |  
| 11 | Stares at brightly colored or complex pictures for long periods to seek visual stimulation | | | | |  
| 12 | Stares at changing lights (e.g., TV screen or Christmas lights) for long periods to seek visual stimulation | | | | |  
| 13 | The child’s above (visual) behaviors vary depending on time, people, or location | | | | |  

C. Tactile
| **Child’s Behavior (Frequency)** | **Never 0%** | **Rarely 25%** | **Sometimes 50%** | **Mostly 75%** | **Always 100%** |  
| 1 | Fails to notice or respond when hands or face are wet from rain or splashes | | | | |  
| 2 | Fails to notice or respond when hands or face get dirty (e.g., glue or paint) | | | | |  
| 3 | Fails to notice or respond when walking barefoot on rough carpet or straw mats | | | | |  
| 4 | Fails to notice or respond when skin is touched or limbs are lightly tapped | | | | |  
| 5 | Fails to notice or respond when limbs come into contact with ice or hot water bottles | | | | |  
| 6 | Fails to notice or respond when wind blows gently on the back of the neck | | | | |  
| 7 | Shows excessive tension, anxiety, or verbalizes discomfort when hands or limbs get wet from rain or splashes | | | | |  
| 8 | Shows excessive tension, anxiety, or verbalizes discomfort when hands or face get dirty (e.g., glue or paint) | | | | |  
| 9 | Shows excessive tension, anxiety, or verbalizes discomfort when walking barefoot on rough carpet or straw mats | | | | |  
| 10 | Shows excessive tension, anxiety, or verbalizes discomfort during brushing teeth or showering | | | | |  
| 11 | Shows excessive tension, anxiety, or verbalizes discomfort when limbs are lightly touched | | | | |  
| 12 | Shows excessive tension, anxiety, or verbalizes discomfort when limbs come into contact with ice or hot water bottles | | | | |  
| 13 | Shows excessive tension, anxiety, or verbalizes discomfort when wind blows gently on the back of the neck | | | | |  
| 14 | Feels anxious when seeing certain objects (e.g., plush toys or finger paint) | | | | |  
| 15 | Repeatedly applies large amounts of lotion to hands to seek tactile stimulation | | | | |  
| 16 | Enjoys touching walls or blankets to seek tactile stimulation | | | | |  
| 17 | Intentionally touches others’ bodies or clothing to seek tactile stimulation | | | | |  
| 18 | Intentionally touches ice or hot water bottles to seek tactile stimulation | | | | |  
| 19 | The child’s above (tactile) behaviors vary depending on time, people, or location | | | | |  

D. Taste and Smell
| **Child’s Behavior (Frequency)** | **Never 0%** | **Rarely 25%** | **Sometimes 50%** | **Mostly 75%** | **Always 100%** |  
| 1 | Fails to notice or respond to smells that most people can detect | | | | |  
| 2 | Fails to notice or respond to strong smells (e.g., glue or markers) | | | | |  
| 3 | Fails to notice or respond to strong tastes (e.g., lemon juice) | | | | |  
| 4 | Complains, gags, or feels nauseous from smells that most people can tolerate
 | | | | |  
| 5 | Detects smells that most people cannot detect and verbalizes discomfort or gags 
| | | | |  
| 6 | Complains, gags, or feels nauseous from tastes that most people can tolerate | | | | |  
| 7 | Detects tastes that most people cannot detect and verbalizes discomfort or gags 
| | | | |  
| 8 | Gags or feels uncomfortable when hearing or seeing certain foods | | | | |  
| 9 | Smells non-food items (e.g., clothes, erasers, plastic toys, or glue) to seek olfactory stimulation | | | | |  
| 10 | Tastes or licks non-food items (e.g., clothes, erasers, plastic toys, or glue) to seek taste stimulation | | | | |  
| 11 | Smells objects or toys before playing with them | | | | |  
| 12 | Enjoys eating foods with very strong flavors (e.g., very sour or salty) | | | | |  
| 13 | The child’s above (taste and smell) behaviors vary depending on time, people, or location | | | | |  

E. Vestibular and Balance Sensation
| **Child’s Behavior (Frequency)** | **Never 0%** | **Rarely 25%** | **Sometimes 50%** | **Mostly 75%** | **Always 100%** |  
| 1 | Fails to notice or respond when suddenly picked up | | | | |  
| 2 | Fails to notice or respond when about to fall | | | | |  
| 3 | Fails to notice or respond when suddenly leaning backward | | | | |  
| 4 | Needs a faster speed when swinging to react | | | | |  
| 5 | Needs a faster speed during spinning to react | | | | |  
| 6 | Shows excessive tension, anxiety, resistance, or verbalizes discomfort when suddenly picked up | | | | |  
| 7 | Shows excessive tension, anxiety, resistance, or verbalizes discomfort when about to fall | | | | |  
| 8 | Shows excessive tension, anxiety, resistance, or verbalizes discomfort when suddenly leaning backward | | | | |  
| 9 | Shows excessive tension, anxiety, resistance, or verbalizes discomfort when swinging at normal speed | | | | |  
| 10 | Shows excessive tension, anxiety, resistance, or verbalizes discomfort when spinning at normal speed | | | | |  
| 11 | Shows excessive tension, anxiety, or resistance when standing at high places or climbing stairs | | | | |  
| 12 | Feels anxious when seeing swinging or spinning | | | | |  
| 13 | Enjoys swinging, sliding, or rocking horses and demands to play for long periods or with large movements | | | | |  
| 14 | Enjoys spinning, turning in circles, or somersaulting and demands to play for long periods or at high speeds | | | | |  

F. Proprioception
| **Child’s Behavior (Frequency)** | **Never 0%** | **Rarely 25%** | **Sometimes 50%** | **Mostly 75%** | **Always 100%** |  
| 1 | Accidentally touches others, furniture, or objects while walking due to body or limb movements | | | | |  
| 2 | Accidentally touches nearby objects when reaching for something | | | | |  
| 3 | Leans against walls or furniture while standing | | | | |  
| 4 | Presses body and upper limbs against the desk while writing | | | | |  
| 5 | Sits on a chair without awareness of posture, with limbs placed randomly | | | | |  
| 6 | Difficulty positioning feet correctly when climbing stairs | | | | |  
| 7 | Enjoys pushing or pulling activities | | | | |  
| 8 | Enjoys jumping on sofas, beds, or floors | | | | |  
| 9 | Enjoys walking on tiptoes | | | | |  
| 10 | Enjoys bending joints or stomping feet | | | | |  
| 11 | Enjoys being tightly hugged or pressed | | | | |  
