Supplementary Table S1. General Information Questionnaire 
	Section
	Item No.
	Content / Question
	Response Options

	Demographic Information​
	1
	Adolescent Gender​
	☐ Male ☐ Female

	
	2
	Age (years)​
	☐ <10 ☐ 10–14 ☐ 15–18 ☐ >18

	
	3
	Orthodontic treatment duration (months)​
	☐ <6 ☐ 6–12 ☐ 12–24 ☐ >24

	
	4
	Father's education level​
	☐ Primary school or below ☐ Junior high school ☐ High school/Vocational school ☐ College ☐ Bachelor's degree ☐ Master's degree or above

	
	5
	Father's occupation​
	☐ Worker/Farmer ☐ Civil servant/Administrator ☐ Company employee ☐ Teacher ☐ Medical staff ☐ Dentist ☐ Unemployed ☐ Other: __________

	
	6
	Mother's education level​
	☐ Primary school or below ☐ Junior high school ☐ High school/Vocational school ☐ College ☐ Bachelor's degree ☐ Master's degree or above

	
	7
	Mother's occupation​
	☐ Worker/Farmer ☐ Civil servant/Administrator ☐ Company employee ☐ Teacher ☐ Medical staff ☐ Dentist ☐ Unemployed ☐ Other: __________

	
	8
	Family monthly income (CNY)​
	☐ <6000 ☐ 6000–7999 ☐ 8000–9999 ☐ 10000–11999 ☐ 12000–14999 ☐ >15000

	Oral Health History​
	9
	History of caries treatment​
	☐ No ☐ Yes, 1–2 times ☐ Yes, ≥3 times

	
	10
	Daily tooth brushing frequency​
	☐ ≤1 time ☐ 2 times ☐ ≥3 times

	
	11
	Dental floss usage habit​
	☐ Never ☐ Occasionally (<3 times/week) ☐ Frequently (≥3 times/week)

	Medical Resource Utilization​
	12
	Interval between follow-up visits (months)​
	☐ <1 ☐ 1–2 ☐ 2–3 ☐ >3

	
	13
	Number of emergency visits in the past year​
	☐ 0 ☐ 1 ☐ 2 ☐ ≥3







Supplementary Table S2. Caregiver Oral Health Knowledge, Attitude, and Practice (KAP) Questionnaire 
Instructions for Respondents:​
Dear Caregiver,
[bookmark: _GoBack]Hello! We are conducting this survey to understand your mastery of oral health knowledge, attitudes, and daily practices regarding your child's upbringing. This survey is used solely for academic research and does not involve any commercial purposes. All information provided will be kept strictly confidential. Please mark "√" under the option that best describes your situation. Thank you for your cooperation!
	Section
	Item No.
	Content / Question
	Response Options

	Child & Caregiver Info​
	1
	Child's Name
	____________

	
	2
	Child's Age
	____________

	
	3
	Child's Gender
	☐ Male ☐ Female

	
	4
	Your relationship to the child
	☐ Father ☐ Mother ☐ Grandfather ☐ Grandmother

	Feeding & Dietary Habits​
	5
	Infant feeding mode (first 6 months)
	☐ Exclusive breastfeeding ☐ Primarily breastfeeding ☐ Exclusive formula feeding ☐ Primarily formula feeding ☐ Mixed feeding

	
	6
	Consumes sweets/sugary drinks before bedtime
	☐ Frequently ☐ Never ☐ Occasionally

	
	7
	Frequency of consuming sweets/candy
	☐ Rarely/Never ☐ 1–3 times/month ☐ 1 time/week ☐ 2–6 times/week ☐ 1 time/day ☐ ≥2 times/day

	
	8
	Frequency of consuming sweetened milk/yogurt/drinks
	☐ Rarely/Never ☐ 1–3 times/month ☐ 1 time/week ☐ 2–6 times/week ☐ 1 time/day ☐ ≥2 times/day

	Oral Hygiene Habits​
	9
	Does the child brush their teeth?
	☐ Yes ☐ Occasionally/Never

	
	10
	At what age did the child start brushing?
	☐ 6 months ☐ 1 year ☐ 2 years ☐ 3 years ☐ 4 years ☐ 5 years ☐ Can't remember

	
	11
	Daily tooth brushing frequency
	☐ ≥2 times ☐ 1 time ☐ Not daily

	
	12
	Do you assist the child with brushing?
	☐ Daily ☐ Weekly ☐ Sometimes ☐ Rarely ☐ Never

	
	13
	Does the child use toothpaste?
	☐ Yes ☐ No ☐ Don't know

	
	14
	Does the child use fluoride toothpaste?
	☐ Yes ☐ No ☐ Don't know

	Dental Visits & Costs​
	15
	Toothache/discomfort in the past 12 months
	☐ Never ☐ Sometimes ☐ Often ☐ Unsure

	
	16
	Regular dental check-ups for the child
	☐ Yes ☐ No

	
	17
	Time since last dental visit
	☐ Within 6 months ☐ 6–12 months ☐ >12 months

	
	18
	Reason for the last dental visit
	☐ Check-up ☐ Prevention ☐ Treatment ☐ Don't know

	
	19
	Total dental cost in the past year (CNY)
	( ) RMB

	
	20
	Out-of-pocket proportion
	( ) %

	
	21
	Reasons for no dental visit in past 12 months (Select all that apply)
	☐ Teeth are fine ☐ Not severe ☐ Inconvenient location ☐ Financial difficulty ☐ Baby teeth will fall out ☐ No time ☐ Child fears pain ☐ No nearby dentist ☐ Fear of infection ☐ Hard to book appointment ☐ Other: ______

	Health Perception​
	22
	How do you evaluate the child's general health?
	☐ Excellent ☐ Good ☐ Fair ☐ Poor ☐ Very Poor

	
	23
	How do you evaluate the child's oral health?
	☐ Excellent ☐ Good ☐ Fair ☐ Poor ☐ Very Poor

	Attitude (Likert Scale)​
	24
	Please indicate your opinion:​
	Agree / Disagree / Indifferent / Don't Know​

	
	A
	Oral health is important to my life.
	☐ ☐ ☐ ☐

	
	B
	Regular dental check-ups are necessary.
	☐ ☐ ☐ ☐

	
	C
	Tooth condition is hereditary and unrelated to self-care.
	☐ ☐ ☐ ☐

	
	D
	Prevention relies primarily on oneself.
	☐ ☐ ☐ ☐

	
	E
	Protecting the child's first permanent molars (6-year molars) is important.
	☐ ☐ ☐ ☐

	
	F
	Maternal poor dental health affects the child's teeth.
	☐ ☐ ☐ ☐

	Knowledge (True/False)​
	25
	Please judge whether the statement is correct:​
	True / False / Don't Know​

	
	1
	Gum bleeding during brushing is normal.
	☐ ☐ ☐

	
	2
	Bacteria can cause gingival inflammation.
	☐ ☐ ☐

	
	3
	Brushing is useless for preventing gum bleeding.
	☐ ☐ ☐

	
	4
	Bacteria can cause dental caries.
	☐ ☐ ☐

	
	5
	Eating sweets can lead to dental caries.
	☐ ☐ ☐

	
	6
	Decayed deciduous teeth do not need treatment.
	☐ ☐ ☐

	
	7
	Pit and fissure sealing prevents childhood caries.
	☐ ☐ ☐

	
	8
	Fluoride is useless for protecting teeth.
	☐ ☐ ☐



Supplementary Table S3. Clinical Oral Examination Record for Adolescents 
	Basic Information​
	
	
	

	Name:​ ____________________
	Gender:​ ☐ Male ☐ Female
	Age:​ _________
	Exam Date:​ _________



	A. Tooth Status Coding (WHO Standard)​
	
	
	

	Condition​
	Code​
	Primary Dentition​
	Permanent Dentition​

	Sound (No caries)
	
	A
	0

	Crown caries
	
	B
	1

	Filled tooth with caries
	
	C
	2

	Filled tooth without caries
	
	D
	3

	Missing due to caries
	
	E
	4

	Missing due to other reasons
	
	X
	5

	Sealant present
	
	F
	6

	Bridge abutment, crown, or veneer
	
	G
	7

	Not erupted
	
	X
	8

	Trauma
	
	T
	T

	Not recorded
	
	N
	9



	B. Clinical Indices Scoring Criteria​
	
	

	Index​
	Score​
	Diagnostic Criteria​

	Gingival Health Index (GHI)​
	0
	Healthy:​ Normal gingiva, no signs of inflammation.

	
	1
	Mild Inflammation:​ Slight change in color, slight edema, no bleeding on probing.

	
	2
	Moderate Inflammation:​ Redness, glazed surface, edema, bleeding on probing.

	
	3
	Severe Inflammation:​ Marked redness, ulceration, spontaneous bleeding tendency.

	Plaque Score (PS)​
	0
	No plaque:​ No visible plaque detected.

	
	1
	<1/3 coverage:​ Plaque covers less than one-third of the tooth surface.

	
	2
	1/3 – 2/3 coverage:​ Plaque covers between one-third and two-thirds of the tooth surface.

	
	3
	>2/3 coverage:​ Plaque covers more than two-thirds of the tooth surface.








Supplementary Table S4. Clinical Compliance Assessment Scale for Adolescent Orthodontic Patients 
Instructions for Clinicians:
Dear Doctor,
This scale is designed to evaluate the clinical compliance of adolescent orthodontic patients. Please assess the patient's actual performance over the past 6 months based on your clinical observations. Select only one answer for each question. If you encounter any semantic issues or unsuitable options, please note them on the questionnaire.

	Patient Information​
	
	
	

	Name:​ ____________________
	Gender:​ ☐ Male ☐ Female
	Medical Record No.:​ ____________________
	



	Domain​
	Item No.​
	Assessment Item​
	Response Options​

	Oral Hygiene​
	A1​
	Frequency of poor oral hygiene
(Defined as debris covering ≥1/3 but <2/3 of the tooth surface, or debris covering the bracket, measured by the Debris Index.)
	☐ Never ☐ Rarely ☐ Sometimes ☐ Often ☐ Always

	Appliance Integrity​
	A2​
	Frequency of orthodontic appliance damage
(Includes bracket debonding >24h post-bonding, archwire bending/fracture, loss/damage to bite plates, etc.)
	☐ Never ☐ Rarely ☐ Sometimes ☐ Often ☐ Always

	Elastic Wear​
	A3​
	Frequency of inconsistent elastic wear
(Wearing elastics 10%–90% of the prescribed time per recall interval.)
	☐ Never ☐ Rarely ☐ Sometimes ☐ Often ☐ Always ☐ Not applicable (No elastic wear required)

	
	A4​
	Frequency of non-compliance with elastic wear
(Wearing elastics <10% of the prescribed time per recall interval.)
	☐ Never ☐ Rarely ☐ Sometimes ☐ Often ☐ Always ☐ Not applicable (No elastic wear required)

	Removable Appliance​
	A5​
	Frequency of inconsistent wear of removable appliances
(Includes headgear, bite plates, etc.; criteria same as A3.)
	☐ Never ☐ Rarely ☐ Sometimes ☐ Often ☐ Always ☐ Not applicable (No removable appliance required)

	
	A6​
	Frequency of non-compliance with removable appliance wear
(Criteria same as A4.)
	☐ Never ☐ Rarely ☐ Sometimes ☐ Often ☐ Always ☐ Not applicable (No removable appliance required)

	
	A7​
	Failure to bring removable appliances to appointments​
	☐ Never ☐ Rarely ☐ Sometimes ☐ Often ☐ Always ☐ Not applicable (No removable appliance required)

	Appointment Adherence​
	A8​
	Arriving >15 minutes late for appointments​
	☐ Never ☐ Rarely ☐ Sometimes ☐ Often ☐ Always

	
	A9​
	Missing scheduled appointments without prior notice​
	☐ Never ☐ Rarely ☐ Sometimes ☐ Often ☐ Always

	
	A10​
	Changing appointment times arbitrarily without informing the doctor (non-emergency)​
	☐ Never ☐ Rarely ☐ Sometimes ☐ Often ☐ Always

	Cooperation Attitude​
	A11​
	Displaying rude, irritable, or impolite behavior​
	☐ Never ☐ Rarely ☐ Sometimes ☐ Often ☐ Always

	
	A12​
	Level of interest and concern regarding orthodontic treatment​
	☐ Very interested, always asks questions proactively
☐ Interested, often asks questions proactively
☐ Neutral, sometimes asks questions
☐ Uninterested, rarely asks questions
☐ Very uninterested, almost never asks questions

	
	A13​
	Cold attitude or refusal to answer the doctor's questions​
	☐ Never ☐ Rarely ☐ Sometimes ☐ Often ☐ Always

	
	A14​
	Complaining about treatment being tedious, painful, or uncomfortable​
	☐ Never ☐ Rarely ☐ Sometimes ☐ Often ☐ Always











Supplementary Table S5. Delphi Expert Consultation Questionnaire for Parental Education Program (Round 2) 
Instructions for Experts:
Dear Expert,
Based on the analysis of the first round of consultations, we have revised the items for the parental education program. We kindly ask you to evaluate the importance of the following items. Please rate each item using a 5-point Likert scale (1 = Not important at all, 5 = Very important). If you suggest modifications or additions, please provide your comments in the space provided.

	Part I: Primary Dimensions (Level 1)​
	
	
	
	
	
	

	Dimension​
	1​
	2​
	3​
	4​
	5​
	Comments / Suggestions​

	1. Parents' Knowledge​ of Orthodontics
	☐
	☐
	☐
	☐
	☐
	Modification suggestions:

Items to add:

	2. Parents' Attitude/Beliefs​ toward Orthodontics
	☐
	☐
	☐
	☐
	☐
	Modification suggestions:

Items to add:

	3. Parents' Behavior/Practice​ regarding Orthodontics
	☐
	☐
	☐
	☐
	☐
	Modification suggestions:

Items to add:

	
	
	
	
	
	
	



	Part II: Secondary Dimensions (Level 2)​
	
	
	
	
	
	

	Primary Dimension​
	Secondary Dimension​
	1​
	2​
	3​
	4​
	5​

	I. Knowledge​
	1.1 Classification of malocclusion
	☐
	☐
	☐
	☐
	☐

	
	1.2 Etiology of malocclusion
	☐
	☐
	☐
	☐
	☐

	
	1.3 Common oral habits
	☐
	☐
	☐
	☐
	☐

	
	1.4 Impact of caries on dentition​
	☐
	☐
	☐
	☐
	☐

	
	1.5 Impact of trauma on dentition​
	☐
	☐
	☐
	☐
	☐

	
	1.6 Impact of retained deciduous teeth​
	☐
	☐
	☐
	☐
	☐

	
	1.7 Orthodontic treatment process
	☐
	☐
	☐
	☐
	☐

	
	1.8 Maintaining oral health status
	☐
	☐
	☐
	☐
	☐

	
	1.9 Dietary guidance
	☐
	☐
	☐
	☐
	☐

	
	1.10 Pain management guidance
	☐
	☐
	☐
	☐
	☐

	II. Attitude​
	2.1 Health beliefs
	☐
	☐
	☐
	☐
	☐

	
	2.2 Initiative and active learning
	☐
	☐
	☐
	☐
	☐

	III. Behavior​
	3.1 Early intervention
	☐
	☐
	☐
	☐
	☐

	
	3.2 Oral hygiene management
	☐
	☐
	☐
	☐
	☐

	
	3.3 Appointment management
	☐
	☐
	☐
	☐
	☐

	
	3.4 Dietary management
	☐
	☐
	☐
	☐
	☐

	
	3.5 Intervention for respiratory diseases
	☐
	☐
	☐
	☐
	☐



	Part III: Tertiary Indicators (Level 3)​
	
	
	
	
	
	

	Secondary Dimension​
	Specific Indicator (Level 3)​
	1​
	2​
	3​
	4​
	5​

	1.1 Classification​
	1.1.1 Definition of malocclusion
	☐
	☐
	☐
	☐
	☐

	
	1.1.2 Clinical manifestations of malocclusion
	☐
	☐
	☐
	☐
	☐

	1.2 Etiology​
	1.2.1 Genetic factors
	☐
	☐
	☐
	☐
	☐

	
	1.2.2 Relationship with diet and nutrition
	☐
	☐
	☐
	☐
	☐

	
	1.2.3 Relationship with respiratory diseases (rhinitis, tonsillar hypertrophy)
	☐
	☐
	☐
	☐
	☐

	1.3 Oral Habits​
	1.3.1 Biting objects, tongue thrusting, lip biting, thumb sucking
	☐
	☐
	☐
	☐
	☐

	
	1.3.2 Mouth breathing, unilateral chewing
	☐
	☐
	☐
	☐
	☐

	1.4 Caries Impact​
	1.4.1 Preventive management of dental caries​
	☐
	☐
	☐
	☐
	☐

	
	1.4.2 Therapeutic management of dental caries​
	☐
	☐
	☐
	☐
	☐

	1.5 Trauma Impact​
	1.5.1 Impact of maxillofacial trauma​
	☐
	☐
	☐
	☐
	☐

	
	1.5.2 Management of missing teeth due to trauma​
	☐
	☐
	☐
	☐
	☐

	1.6 Retained Deciduous​
	1.6.1 Failure to extract deciduous teeth after permanent eruption​
	☐
	☐
	☐
	☐
	☐

	
	1.6.2 Failure to maintain space after premature deciduous tooth loss​
	☐
	☐
	☐
	☐
	☐

	1.7 Treatment Process​
	1.7.1 Basic process and duration of treatment
	☐
	☐
	☐
	☐
	☐

	
	1.7.2 Treatment plan and fee arrangement
	☐
	☐
	☐
	☐
	☐

	
	1.7.3 Maintenance of orthodontic appliances
	☐
	☐
	☐
	☐
	☐

	
	1.7.4 Daily maintenance and precautions for appliances
	☐
	☐
	☐
	☐
	☐

	1.8 Oral Health​
	1.8.1 Importance of cleaning appliances and post-snack cleaning
	☐
	☐
	☐
	☐
	☐

	
	1.8.2 Modified Bass technique, interdental brushes, and water flosser use (>3 min)
	☐
	☐
	☐
	☐
	☐

	1.9 Diet Guidance​
	1.9.1 Cariogenicity of sugar and types of sugary foods
	☐
	☐
	☐
	☐
	☐

	
	1.9.2 Controlling intake frequency of sucrose-rich foods
	☐
	☐
	☐
	☐
	☐

	
	1.9.3 Choosing appropriate foods, avoiding hard/shelled foods
	☐
	☐
	☐
	☐
	☐

	
	1.9.4 Long-term relationship between diet and oral health
	☐
	☐
	☐
	☐
	☐

	1.10 Pain Guidance​
	1.10.1 Knowledge guidance for initial treatment pain
	☐
	☐
	☐
	☐
	☐

	
	1.10.2 Emotional support and encouragement for pain
	☐
	☐
	☐
	☐
	☐

	2.1 Health Beliefs​
	2.1.1 Necessity of regular check-ups and doctor communication
	☐
	☐
	☐
	☐
	☐

	
	2.1.2 Equal importance of prevention and treatment
	☐
	☐
	☐
	☐
	☐

	2.2 Initiative​
	2.2.1 Proactive learning about orthodontics
	☐
	☐
	☐
	☐
	☐

	
	2.2.2 Learning from parents of successful cases
	☐
	☐
	☐
	☐
	☐

	
	2.2.3 Helping children develop good oral habits
	☐
	☐
	☐
	☐
	☐

	3.1 Early Intervention​
	3.1.1 Regular dental check-ups
	☐
	☐
	☐
	☐
	☐

	
	3.1.2 Timely treatment for caries
	☐
	☐
	☐
	☐
	☐

	
	3.1.3 Monitoring oral health and supervising brushing
	☐
	☐
	☐
	☐
	☐

	
	3.1.4 Timely correction of oral habits
	☐
	☐
	☐
	☐
	☐

	
	3.1.5 Timely visit for retained teeth/supernumerary teeth
	☐
	☐
	☐
	☐
	☐

	
	3.1.6 Timely visit for unilateral chewing/trauma
	☐
	☐
	☐
	☐
	☐

	3.2 Oral Mgmt​
	3.2.1 Supervising brushing duration (>3 min) and post-meal cleaning
	☐
	☐
	☐
	☐
	☐

	
	3.2.2 Guiding the use of modified Bass technique
	☐
	☐
	☐
	☐
	☐

	
	3.2.3 Ensuring cooperation with floss/interdental brushes
	☐
	☐
	☐
	☐
	☐

	
	3.2.4 Supervising post-brushing cleanliness check
	☐
	☐
	☐
	☐
	☐

	
	3.2.5 Helping establish good brushing habits
	☐
	☐
	☐
	☐
	☐

	3.3 Appt Mgmt​
	3.3.1 Importance of regular follow-ups
	☐
	☐
	☐
	☐
	☐

	
	3.3.2 Supervising elastic wear
	☐
	☐
	☐
	☐
	☐

	
	3.3.3 Handling broken brackets/wires
	☐
	☐
	☐
	☐
	☐

	3.4 Diet Mgmt​
	3.4.1 Avoiding harm from carbonated/acidic drinks
	☐
	☐
	☐
	☐
	☐

	
	3.4.2 Avoiding hard, chewy, sticky foods
	☐
	☐
	☐
	☐
	☐

	
	3.4.3 Cutting food into small pieces
	☐
	☐
	☐
	☐
	☐

	3.5 Resp. Intervention​
	3.5.1 Identifying mouth breathing and seeking treatment
	☐
	☐
	☐
	☐
	☐

	
	3.5.2 Co-treatment with dental specialists for respiratory diseases
	☐
	☐
	☐
	☐
	☐

	
	3.5.3 Association between respiratory diseases and orthodontics
	☐
	☐
	☐
	☐
	☐



