Additional file 1
Behavioral Risk Questionnaire for Spinal Health Among Primary and Secondary School Students
	Target population
	Primary and secondary school students and adolescents

	Assessment purpose
	To investigate lifestyle-related behavioral exposure factors potentially associated with spinal health among adolescents

	Questionnaire type
	A self-developed lifestyle exposure questionnaire designed by the research team for epidemiological research; not a clinical diagnostic tool

	Estimated completion time
	Approximately 5–8 minutes

	Scoring direction
	Higher scores indicate greater exposure to lifestyle-related behavioral risk factors


1. Questionnaire Source and Intended Use
This questionnaire was developed by the research team for the purpose of the present study. Its formal title is the Behavioral Risk Questionnaire for Spinal Health Among Primary and Secondary School Students. It was used to collect information on behavioral exposure factors in daily life that may be related to spinal health among adolescents. The questionnaire covers 10 dimensions: sedentary behavior, unilateral force-dominant exercise, schoolbag burden, insufficient physical activity, insufficient outdoor activity, insufficient dairy product intake, screen use, inadequate sleep, poor reading and writing posture, and poor desk-chair matching.
Development basis: The questionnaire was designed with reference to relevant domestic and international literature, school spinal health screening standards, and previous studies on adolescent behavioral and lifestyle factors. Item development also incorporated practical experience from school health screening.
Expert consultation: The draft questionnaire was revised and improved through two rounds of Delphi expert consultation. Fifteen experts evaluated the dimensional structure, item importance, wording clarity, and cut-off values for risk classification. The questionnaire items and classification criteria were optimized accordingly.
Quality evaluation: In the present study sample, the overall Cronbach’s alpha coefficient of the questionnaire was 0.823, indicating good internal consistency. This indicator reflects consistency among the questionnaire items but does not imply that the questionnaire can replace clinical screening or diagnosis.
Scope of use: This questionnaire is intended for epidemiological surveys, description of behavioral factors, and stratification of lifestyle-related exposure levels. It is not intended as a clinical diagnostic tool or an independent predictive tool for scoliosis. Screening or diagnosis of scoliosis should be based on professional physical examination, school screening procedures, and, when necessary, imaging assessment.
2. Instructions for Respondents
Please answer each item according to your actual situation during the past month. Select only one option for each question. There are no “right” or “wrong” answers. Please answer truthfully. For younger students, trained investigators may explain the meaning of the questions, but they should not guide or influence the responses.
3. Response Options and Scoring
Each item is rated on a 5-point scale. The scoring criteria are shown below.
	Response option
	Meaning
	Score

	Never
	The situation basically did not occur during the past month
	1

	Occasionally
	The situation occurred infrequently
	2

	Sometimes
	The situation occurred with some frequency
	3

	Often
	The situation occurred relatively frequently
	4

	Always
	The situation occurred very frequently or almost every day
	5


4.  Formal Questionnaire Items
Please mark “√” under the option that best describes your situation.
	No.
	Dimension
	Variable
	Item
	Never
1 point
	Occasionally
2 points
	Sometimes
3 points
	Often
4 points
	Always 5 points

	1
	Sedentary behavior
	LT1
	I often sit continuously for more than 1 hour while studying, reading, or using electronic devices.
	□
	□
	□
	□
	□

	2
	Sedentary behavior
	LT2
	I often spend a long time sitting after school while studying, doing homework, watching television, or using electronic devices.
	□
	□
	□
	□
	□

	3
	Sedentary behavior
	LT3
	When sitting for a long time, I rarely get up voluntarily to move or stretch my body.
	□
	□
	□
	□
	□

	4
	Unilateral force-dominant exercise
	DF1
	I have long participated in sports that require more force from one side of the body.
	□
	□
	□
	□
	□

	5
	Unilateral force-dominant exercise
	DF2
	During exercise, I more often use one side of my body to exert force.
	□
	□
	□
	□
	□

	6
	Unilateral force-dominant exercise
	DF3
	The sports I participate in often involve unilateral and repetitive movements.
	□
	□
	□
	□
	□

	7
	Insufficient physical activity
	YD1
	The total amount of time I spend on physical exercise each week is relatively low.
	□
	□
	□
	□
	□

	8
	Insufficient physical activity
	YD2
	I rarely participate voluntarily in physical activity during my spare time.
	□
	□
	□
	□
	□

	9
	Insufficient physical activity
	YD3
	I participate in moderate-to-vigorous physical activity relatively few times each week.
	□
	□
	□
	□
	□

	10
	Insufficient outdoor activity
	HW1
	The amount of time I spend outdoors each day is relatively low.
	□
	□
	□
	□
	□

	11
	Insufficient outdoor activity
	HW2
	I rarely participate in outdoor sports after school or on weekends.
	□
	□
	□
	□
	□

	12
	Insufficient outdoor activity
	HW3
	I have relatively few opportunities for sun exposure and outdoor activities.
	□
	□
	□
	□
	□

	13
	Screen use
	PM1
	I spend a relatively long time each day using electronic devices such as mobile phones, tablets, computers, or television.
	□
	□
	□
	□
	□

	14
	Screen use
	PM2
	I often use electronic devices continuously for more than 1 hour.
	□
	□
	□
	□
	□

	15
	Screen use
	PM3
	I often use electronic devices for a long time before going to sleep.
	□
	□
	□
	□
	□

	16
	Schoolbag burden
	SB1
	My schoolbag is often relatively heavy.
	□
	□
	□
	□
	□

	17
	Schoolbag burden
	SB2
	When carrying my schoolbag, I often feel discomfort in my shoulders, back, or lower back.
	□
	□
	□
	□
	□

	18
	Schoolbag burden
	SB3
	I often carry my schoolbag on one shoulder, or the load on the two sides is uneven.
	□
	□
	□
	□
	□

	19
	Insufficient dairy product intake
	NY1
	I usually drink relatively little milk or yogurt.
	□
	□
	□
	□
	□

	20
	Insufficient dairy product intake
	NY2
	I usually consume relatively little cheese, dairy products, or other calcium-rich foods.
	□
	□
	□
	□
	□

	21
	Insufficient dairy product intake
	NY3
	I cannot ensure daily intake of dairy products or calcium-rich foods.
	□
	□
	□
	□
	□

	22
	Inadequate sleep
	SM1
	I usually do not get enough sleep.
	□
	□
	□
	□
	□

	23
	Inadequate sleep
	SM2
	I often stay up late or go to bed late.
	□
	□
	□
	□
	□

	24
	Inadequate sleep
	SM3
	After getting up in the morning, I often feel that I have not had enough sleep or feel tired.
	□
	□
	□
	□
	□

	25
	Poor reading and writing posture
	ZS1
	When reading or writing, I often lower my head too much or keep my eyes too close to the page.
	□
	□
	□
	□
	□

	26
	Poor reading and writing posture
	ZS2
	When doing homework, my body is often tilted, or I often lie on the desk.
	□
	□
	□
	□
	□

	27
	Poor reading and writing posture
	ZS3
	When reading or writing, I rarely pay attention to keeping my head, neck, and back in an upright posture.
	□
	□
	□
	□
	□

	28
	Poor desk-chair matching
	ZY1
	I feel that the height of the desk or chair does not match my height well.
	□
	□
	□
	□
	□

	29
	Poor desk-chair matching
	ZY2
	When studying at a desk and chair, I often feel that my posture is uncomfortable.
	□
	□
	□
	□
	□

	30
	Poor desk-chair matching
	ZY3
	When studying, I often bend my waist, shrug my shoulders, or tilt my body because the desk and chair are not suitable.
	□
	□
	□
	□
	□


5. Dimension Scores and Total Score Calculation
	Dimension
	Variables
	Calculation method
	Score range

	Sedentary behavior score
	LT1–LT3
	LT1 + LT2 + LT3
	3–15

	Unilateral force-dominant exercise score
	DF1–DF3
	DF1 + DF2 + DF3
	3–15

	Insufficient physical activity score
	YD1–YD3
	YD1 + YD2 + YD3
	3–15

	Insufficient outdoor activity score
	HW1–HW3
	HW1 + HW2 + HW3
	3–15

	Screen use score
	PM1–PM3
	PM1 + PM2 + PM3
	3–15

	Schoolbag burden score
	SB1–SB3
	SB1 + SB2 + SB3
	3–15

	Insufficient dairy product intake score
	NY1–NY3
	NY1 + NY2 + NY3
	3–15

	Inadequate sleep score
	SM1–SM3
	SM1 + SM2 + SM3
	3–15

	Poor reading and writing posture score
	ZS1–ZS3
	ZS1 + ZS2 + ZS3
	3–15

	Poor desk-chair matching score
	ZY1–ZY3
	ZY1 + ZY2 + ZY3
	3–15

	Total lifestyle exposure score
	All items
	Sum of all dimension scores
	30–150


The total lifestyle exposure score is calculated as the sum of all dimension scores. With 10 dimensions and 30 items scored from 1 to 5 points each, the theoretical total score ranges from 30 to 150. Higher scores indicate greater exposure to lifestyle-related behavioral risk factors.
6. [bookmark: _GoBack] Recommended Risk Level Classification
In this study, fixed cut-off values of the total score were used to classify risk levels: a total score <70 was classified as low risk, 70–89 as moderate risk, and ≥90 as high risk. These categories are used to describe the level of lifestyle-related behavioral risk exposure and are not clinical diagnostic criteria for scoliosis.
	Total score range
	Risk level
	Interpretation

	<70
	Low risk
	Lower level of lifestyle-related behavioral risk exposure.

	70–89
	Moderate risk
	Moderate level of lifestyle-related behavioral risk exposure; attention to modifiable factors is recommended.

	≥90
	High risk
	Higher level of lifestyle-related behavioral risk exposure; health education and behavioral intervention are recommended.
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