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eMethods. Supplemental Methods. 

Study design and population 

The present study used data from the 2021 School-Based Chinese Adolescents Health 

Survey (SCAHS), an ongoing survey of health-related behaviors among Chinese 

adolescents in grades 7 through 12 1. The 2021 SCAHS used a multi-stage, stratified 

cluster random sampling method, and the procedures for data collection were as follows. 

In stage 1, we divided Chinese provinces into three economic strata (high-economic 

level, middle-economic level, low-economic level) according to per capita gross 

domestic product (GDP) level. Based on the proportion of each stratum and cooperation, 

eight provinces were selected to participate in our study: Guangdong, Henan, and 

Shandong (high-level); Chongqing and Yunnan (middle-level); Guizhou, Liaoning, and 

Heilongjiang (low-level). With the assistance of local education bureaus, seven cities 

in Guangdong and three cities in other provinces were randomly selected. In stage 2, 

six junior high schools, four senior high schools, and two vocational high schools were 

randomly selected based on the overall proportion of the three types of schools in the 

chosen cities. In stage 3, two classes were randomly selected from each grade within 

the chosen schools. All available students in the selected classes except those who 

suffered from severe mental or physical disorders, as identified by the head teacher 

and/or health care physicians, were invited to participate in the study. We ensured that 

a detailed written informed consent was provided to both students and their legal 

guardians. The survey was conducted by trained investigators available to address any 

queries or confusion the participants might have had regarding the structured 
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questionnaire. Participants completed the survey within a single session at school after 

being informed of the study’s objectives and procedures. To minimize potential external 

influences on students’ responses, and protect students’ privacy, all participants were 

expected to complete the anonymous questionnaire within 45 minutes independently 

without the presence of teachers. Furthermore, the completeness and quality of the 

questionnaires were reviewed by the investigator at the end of the survey to ensure the 

accuracy and reliability of the data collected. 

 

Adverse Childhood Experiences (ACEs) 

Based on the Centers for Disease Control and Prevention (CDC)-Kaiser Permanente 

ACE study 2, 3 and the ACE-IQ 4, we collected 15 conventional and expanded forms of 

ACEs by questionnaire using either scales validated in Chinese adolescents or specific 

questions widely used in previous studies 3. Moreover, these ACEs can be categorized 

into threat-related and deprivation-related ACEs. Threat-related ACEs were considered 

as events that were physically or mentally threatening to the respondents, including 

physical abuse, emotional abuse, sexual abuse, household substance abuse, witness of 

community violence, witness of domestic violence, sex discrimination, and bullying. 

Deprivation-related ACEs reflect some of the long-lasting unmet needs, both material 

and psychological, that include emotional neglect, physical neglect, household mental 

illness, incarcerated household member, parental separation or divorce, family financial 

problems, and parent death5, 6. The detailed questionnaire items and definitions of each 

ACE indicator are as follows. 
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Neglect (emotional neglect and physical neglect) and abuse (emotional abuse, 

physical abuse, and sex abuse) were assessed by using the simplified version of the 

Childhood Trauma Questionnaire (CTQ-SF) 7, a 28-item self-report questionnaire 

widely used in Chinese adolescents with good reliability and validity8. It contained five 

subscales to assess sex abuse, physical abuse, emotional abuse, physical neglect, and 

emotional neglect. Each item of CTQ-SF related to a 5-point Likert scale ranging from 

“never” to “very often”. The sum of these items provides an overall CTQ-SF score, a 

higher score means a greater impact of the ACEs. We calculated the total score of each 

subscale of CTQ-SF, and according to the cut-off scores of each subscale (emotional 

abuse score ≥ 13, physical abuse score ≥ 10, sexual abuse score ≥ 8, emotional neglect 

score ≥ 15, and physical neglect score ≥ 10)9, participants were classified into whether 

they experienced corresponding subtype of ACEs. The CTQ-SF exhibited high internal 

consistency in the present study, with a Cronbach’s α of 0.83. 

While the other 10 subtypes of ACEs were measured with a single item adapted from 

the original ACE study 33. Participants were asked whether they had the following 

experiences during their lives: bullying, parental divorce, household criminality, 

household mental illness, household substance use, family financial problems, parent 

death, witness of community violence, witness of domestic violence, and sex 

discrimination. The responses of these items were coded as “No” =0, and “Yes”= 1. 

 

Non-suicidal Self-injury (NSSI) 

NSSI was assessed using the Chinese version of the Function Assessment of Self-
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Mutilation 10, which demonstrated a Cronbach’s α of 0.78 in this study. 

 

Depressive symptoms 

Depressive symptoms were measured using the 20-item version of the Center for 

Epidemiologic Studies Depression Scale (CESD-20), which has been widely used in 

Chinese adolescents with good reliability and validity 1, 11. Each item is scored from 0 

to 3, with a total score ranging from 0 to 60. Higher scores indicate more severe 

depressive symptomatology 1, 11. The Cronbach’s α in the present study was 0.87. 

 

Statistical analysis 

In cases where the outcome is common (e.g., prevalence exceeds 10%), using ORs may 

substantially overestimate the association strength 12-14. In our study, the relatively high 

prevalence of NSSI and suicidal ideation made PRs a preferable choice, as ORs would 

yield biased estimates in this context. Additionally, while ORs approximate PRs when 

prevalence is below 10%, PRs provide a more interpretable measure by directly 

indicating the relative increase in prevalence 14. This approach is well-suited for our 

cross-sectional study 15. Although the prevalence of suicide attempts in our sample is 

lower (approximately 5%), we opted to calculate PRs consistently across outcomes for 

comparability. Therefore, weighted Poisson regression models that accounted for the 

stratified cluster survey design were performed to test the associations of ACEs and 

supportive school environments with NSSI, SI, and SA, and prevalence ratios (PRs) 

with 95% CIs were estimated.  
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eFigure 1. Flowchart of participant selection. 
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eFigure 2. Directed acyclic graph (DAG) depicting the appropriate covariate set.  
Note: The final set of covariates for the main analysis included age, sex, current 
drinking status, current smoking status, household socioeconomic status, and academic 
pressure. 
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eTable 1. Prevalence and 95% confidence interval of NSSI, suicidal ideation, and suicide 
attempts among study participants. 

Variable 
NSSI, % 
(95%CI) 

Suicidal 
ideation, % 

(95%CI) 

Suicide 
attempt, % 
(95%CI) 

Overall 15.0 (14.8-15.3) 18.7 (18.4-19.0) 5.6 (5.5-5.8) 
Sex    

Male 11.2 (10.9-11.6) 13.3 (12.9-13.6) 3.5 (3.3-3.7) 
Female 19.2 (18.8-19.6) 24.7 (24.2-25.2) 8.0 (7.7-8.3) 

SES    

Above average 13.0 (12.5-13.4) 15.9 (15.4-16.5) 5.1 (4.8-5.4) 
Average 14.9 (14.6-15.2) 18.7 (18.3-19.1) 5.4 (5.2-5.6) 
Below average 19.9 (19.1-20.6) 25.0 (24.1-25.8) 8.1 (7.5-8.6) 

Current smoking status    

No 14.6 (14.3-14.8) 18.1 (17.8-17.4) 5.2 (5.0-5.4) 
Yes 23.5 (22.2-24.9) 30.4 (29.0-31.9) 13.9 (12.8-15.0) 

Current drinking status    

No 14.6 (14.3-14.8) 18.1 (17.9-18.4) 5.2 (5.1-5.4) 
Yes 24.3 (22.9-25.7) 31.1 (29.6-32.6) 14.2 (13.1-15.4) 

Academic pressure    

None 8.3 (7.8-8.7) 10.4 (9.9-10.9) 3.2 (2.9-3.5) 
Moderate 12.5 (12.1-12.8) 15.1 (14.7-15.4) 4.3 (4.0-4.5) 
Severe 22.7 (22.2-23.3) 29.0 (28.4-29.6) 0.9 (0.8-0.9) 

Any ACEs-No.    

0 8.1 (7.8-8.3) 9.2 (8.9-9.5) 1.8 (1.6-1.9) 
≥1 23.2 (22.7-23.7) 29.9 (29.3-30.4) 10.1 (9.8-10.5) 

No. of ACEs    

0 8.1 (7.8-8.3) 9.2 (8.9-9.5) 1.8 (1.6-1.9) 
1 15.8 (15.2-16.4) 20.2 (19.3-20.5) 5.0 (4.6-5.3) 
2 21.4 (20.6-22.3) 28.0 (27.1-29.0) 8.4 (7.8-9.0) 
3 33.4 (31.9-34.8) 42.7 (41.2-44.3) 15.3 (14.1-16.4) 
≥4 48.1 (46.7-49.7) 62.2 (60.8-63.8) 30.5 (29.0-32.0) 

No. of threat-related ACEs    

0 9.1 (8.8-9.3) 11.1 (10.8-11.4) 2.5 (2.4-2.6) 
1 24.7 (23.9-25.5) 31.2 (30.4-32.1) 9.1 (8.6-9.6) 
≥2 44.6 (43.5-45.8) 55.6 (54.4-56.8) 24.0 (23.0-25.0) 

No. of deprivation-related ACEs    

0 11.6 (11.3-11.9) 13.6 (13.2-13.9) 3.2 (3.0-3.4) 
1 18.8 (18.2-19.5) 24.6 (23.8-25.2) 7.4 (7.0-7.8) 
≥2 26.7 (25.8-27.6) 36.4 (35.4-37.4) 15.5 (14.7-16.2) 

Abbreviations: NSSI, non-suicidal self-injury; ACE, adverse childhood experience.  
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eTable 2. Associations between cumulative ACEs with NSSI, suicidal ideation, and suicide attempt in males. 

Variable 
PR (95% CI) 

NSSI Suicidal ideation Suicide attempt 
Model 1a Model 2b Model 1a Model 2b Model 1a Model 2b 

The cumulative of ACEs 
1.33 (1.31-1.35) 1.05 (1.04-1.05) 1.36 (1.35-1.38) 1.06 (1.06-1.06) 1.51 (1.48-1.55) 1.03 (1.03-1.03) 

(1-unit increase) 
Any ACEs, No.       

0 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
≥1 2.55 (2.38-2.72) 1.08 (1.08-1.09) 3.13 (2.93-3.34) 1.12 (1.11-1.12) 5.11 (4.36-5.98) 1.04 (1.04-1.05) 
No. of ACEs        

0 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
1 1.88 (1.73-2.04) 1.05 (1.04-1.05) 2.19 (2.03-2.37) 1.06 (1.05-1.07) 2.80 (2.31-3.39) 1.02 (1.01-1.02) 
2 2.37 (2.17-2.59) 1.07 (1.06-1.08) 2.99 (2.76-3.25) 1.11 (1.1-1.12) 4.37 (3.60-5.31) 1.03 (1.03-1.04) 
3 3.69 (3.35-4.07) 1.16 (1.14-1.17) 4.56 (4.18-4.98) 1.21 (1.19-1.23) 7.71 (6.28-9.45) 1.07 (1.06-1.09) 
≥4 5.20 (4.76-5.67) 1.26 (1.24-1.28) 6.63 (6.12-7.18) 1.36 (1.33-1.38) 16.28 (13.58-19.51) 1.19 (1.17-1.2) 
The cumulative of threat-related ACEs 1.59 (1.56-1.62) 1.09 (1.08-1.09) 1.59 (1.56-1.62) 1.10 (1.10-1.11) 1.83 (1.77-1.88) 1.05 (1.05-1.05) 
No. of threat-related ACEs       

0 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
1 2.56 (2.38-2.75) 1.09 (1.09-1.10) 2.75 (2.58-2.93) 1.12 (1.11-1.13) 3.33 (2.87-3.87) 1.03 (1.03-1.04) 
≥2 4.71 (4.39-5.05) 1.25 (1.23-1.26) 5.00 (4.69-5.32) 1.30 (1.28-1.32) 9.08 (7.90-10.44) 1.13 (1.12-1.15) 
The cumulative of deprivation-related ACEs 1.29 (1.25-1.32) 1.03 (1.02-1.03) 1.42 (1.39-1.46) 1.05 (1.05-1.05) 1.74 (1.66-1.82) 1.03 (1.02-1.03) 
No. of deprivation-related ACEs       

0 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
1 1.39 (1.29-1.49) 1.03 (1.02-1.04) 1.65 (1.54-1.75) 1.05 (1.04-1.06) 2.07 (1.79-2.39) 1.02 (1.01-1.02) 
≥2 1.76 (1.63-1.89) 1.06 (1.05-1.07) 2.27 (2.13-2.42) 1.11 (1.10-1.12) 3.90 (3.41-4.46) 1.06 (1.05-1.07) 

Abbreviations: ACE, adverse childhood experience; NSSI, non-suicidal self-injury; PR, prevalence ratio. 
a Model 1 was adjusted for age, sex, current drinking status, current smoking status, household socioeconomic status, and academic pressure. 
b Model 2 was adjusted for the variables in Model 1, plus supportive school environments. 
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eTable 3. Associations between cumulative ACEs with NSSI, suicidal ideation, and suicide attempt in females. 

Variable 
PR (95% CI) 

NSSI Suicidal ideation Suicide attempt 
Model 1a Model 2b Model 1a Model 2b Model 1a Model 2b 

The cumulative of ACEs 
(1-unit increase) 

1.29 (1.28-1.31) 1.06 (1.06-1.06) 1.3 (1.29-1.31) 1.08 (1.07-1.08) 1.44 (1.42-1.46) 1.05 (1.05-1.05) 

Any ACEs, No.       

0 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
≥1 2.55 (2.43-2.68) 1.14 (1.13-1.15) 2.74 (2.62-2.86) 1.19 (1.18-1.20) 4.68 (4.24-5.17) 1.09 (1.08-1.10) 

No. of ACEs       

0 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
1 1.84 (1.73-1.96) 1.07 (1.06-1.08) 1.98 (1.88-2.09) 1.10 (1.09-1.11) 2.58 (2.29-2.92) 1.04 (1.03-1.04) 
2 2.53 (2.37-2.70) 1.14 (1.12-1.15) 2.75 (2.61-2.91) 1.19 (1.18-1.20) 4.35 (3.85-4.91) 1.08 (1.07-1.09) 
3 3.57 (3.34-3.83) 1.24 (1.22-1.26) 3.80 (3.59-4.02) 1.31 (1.29-1.33) 7.30 (6.45-8.26) 1.16 (1.15-1.18) 
≥4 4.57 (4.30-4.85) 1.35 (1.33-1.37) 4.86 (4.62-5.10) 1.45 (1.43-1.47) 11.82 (10.57-13.22) 1.31 (1.29-1.33) 

The cumulative of threat-related ACEs 1.46 (1.44-1.48) 1.10 (1.09-1.10) 1.44 (1.43-1.46) 1.11 (1.11-1.12) 1.65 (1.62-1.68) 1.08 (1.07-1.08) 
No. of threat-related ACEs       

0 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
1 2.42 (2.30-2.55) 1.15 (1.14-1.16) 2.42 (2.31-2.52) 1.18 (1.17-1.20) 3.22 (2.94-3.54) 1.07 (1.07-1.08) 
≥2 3.69 (3.51-3.87) 1.30 (1.28-1.31) 3.61 (3.47-3.76) 1.36 (1.35-1.37) 6.80 (6.22-7.42) 1.22 (1.21-1.24) 

The cumulative of deprivation-related ACEs 1.37 (1.35-1.40) 1.06 (1.05-1.06) 1.42 (1.4-1.45) 1.08 (1.08-1.09) 1.70 (1.65-1.75) 1.06 (1.05-1.06) 
No. of deprivation-related ACEs       

0 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
1 1.57 (1.49-1.65) 1.06 (1.06-1.07) 1.67 (1.60-1.75) 1.09 (1.08-1.10) 2.11 (1.93-2.32) 1.04 (1.04-1.05) 
≥2 2.16 (2.05-2.28) 1.14 (1.13-1.15) 2.39 (2.29-2.49) 1.20 (1.19-1.22) 4.08 (3.74-4.45) 1.14 (1.13-1.15) 

Abbreviations: ACE, adverse childhood experience; NSSI, non-suicidal self-injury; PR, prevalence ratio. 
a Model 1 was adjusted for age, sex, current drinking status, current smoking status, household socioeconomic status, and academic pressure. 
b Model 2 was adjusted for the variables in Model 1, plus supportive school environments. 
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eTable 4. Associations between each ACE subtype with NSSI, suicidal ideation, and suicide attempt in males. 

ACE subtype 
PR (95% CI) 
NSSI Suicidal ideation Suicide attempt 
Model 1a Model 2b Model 1a Model 2b Model 1a Model 2b 

Threat-related ACEs       

Physical abuse       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 3.05 (2.80-3.33) 1.22 (1.20-1.25) 3.22 (3.00-3.46) 1.29 (1.26-1.32) 5.20 (4.49-6.01) 1.16 (1.14-1.19) 

Sex abuse       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.78 (2.54-3.05) 1.19 (1.17-1.22) 2.50 (2.30-2.72) 1.20 (1.17-1.22) 3.59 (3.04-4.23) 1.11 (1.09-1.13) 

Emotional abuse       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 3.12 (2.89-3.36) 1.22 (1.20-1.24) 3.37 (3.16-3.58) 1.30 (1.27-1.32) 5.63 (4.93-6.42) 1.16 (1.14-1.18) 

Household substance abuse       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.46 (2.09-2.90) 1.16 (1.12-1.21) 2.88 (2.54-3.26) 1.25 (1.21-1.30) 4.68 (3.67-5.97) 1.16 (1.11-1.20) 

Witness of community violence       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.58 (2.39-2.78) 1.15 (1.13-1.17) 2.34 (2.19-2.51) 1.15 (1.13-1.17) 3.16 (2.74-3.64) 1.07 (1.06-1.08) 

Sex discrimination       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.68 (2.40-3.00) 1.19 (1.15-1.22) 2.44 (2.21-2.70) 1.19 (1.16-1.22) 3.41 (2.78-4.19) 1.10 (1.07-1.12) 

Bullying       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.71 (2.55-2.88) 1.14 (1.13-1.15) 2.55 (2.42-2.70) 1.15 (1.14-1.16) 3.46 (3.08-3.90) 1.06 (1.05-1.07) 

Deprivation-related ACEs       

Physical neglect       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 1.29 (1.21-1.38) 1.02 (1.01-1.03) 1.60 (1.51-1.69) 1.06 (1.05-1.06) 2.29 (2.04-2.56) 1.03 (1.03-1.04) 
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eTable 4. Associations between each ACE subtype with NSSI, suicidal ideation, and suicide attempt in males (continued). 
Emotional neglect       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 1.63 (1.52-1.75) 1.05 (1.04-1.06) 1.94 (1.83-2.06) 1.1 (1.08-1.11) 2.93 (2.60-3.31) 1.05 (1.05-1.06) 

Parental divorce       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 1.33 (1.23-1.45) 1.03 (1.02-1.04) 1.60 (1.49-1.71) 1.07 (1.06-1.08) 1.87 (1.62-2.15) 1.03 (1.02-1.04) 

Household criminality       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 1.52 (1.26-1.83) 1.05 (1.02-1.08) 1.94 (1.68-2.25) 1.11 (1.08-1.15) 2.28 (1.70-3.05) 1.05 (1.02-1.07) 

Household domestic violence       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.27 (2.11-2.43) 1.12 (1.10-1.13) 2.65 (2.50-2.81) 1.18 (1.16-1.19) 3.38 (2.97-3.85) 1.07 (1.06-1.08) 

Household mental illness       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.43 (2.06-2.86) 1.16 (1.11-1.20) 2.62 (2.29-2.98) 1.21 (1.17-1.26) 4.16 (3.24-5.34) 1.13 (1.09-1.17) 

Family financial problems       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 1.69 (1.53-1.87) 1.07 (1.05-1.09) 1.67 (1.53-1.82) 1.08 (1.07-1.10) 1.69 (1.26-2.27) 1.04 (1.03-1.05) 

Parental death       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 1.19 (1.00-1.42) 1.02 (1.01-1.04) 1.23 (1.05-1.44) 1.03 (1.01-1.06) 1.69 (1.26-2.27) 1.03 (1.01-1.05) 

Abbreviations: ACE, adverse childhood experience; NSSI, non-suicidal self-injury; PR, prevalence ratio. 
a Model 1 was adjusted for age, sex, current drinking status, current smoking status, household socioeconomic status, and academic pressure. 
b Model 2 was adjusted for the variables in Model 1, plus supportive school environments. 
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eTable 5. Associations between each ACE subtype with NSSI, suicidal ideation, and suicide attempt in females. 

ACE subtype 
PR (95% CI) 
NSSI Suicidal ideation Suicide attempt 
Model 1a Model 2b Model 1a Model 2b Model 1a Model 2b 

Threat-related ACEs       

Physical abuse       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.63 (2.47-2.80) 1.29 (1.26-1.31) 2.48 (2.36-2.61) 1.31 (1.29-1.33) 3.93 (3.54-4.36) 1.26 (1.23-1.29) 

Sex abuse       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.41 (2.23-2.60) 1.24 (1.21-1.27) 2.13 (2.00-2.28) 1.23 (1.20-1.26) 3.43 (3.04-3.87) 1.21 (1.18-1.24) 

Emotional abuse       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.71 (2.59-2.84) 1.27 (1.25-1.29) 2.82 (2.72-2.93) 1.34 (1.33-1.36) 4.75 (4.40-5.12) 1.25 (1.23-1.27) 

Household substance abuse       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.26 (2.04-2.51) 1.21 (1.17-1.25) 2.07 (1.90-2.25) 1.21 (1.18-1.25) 2.46 (2.05-2.96) 1.12 (1.08-1.16) 

Witness of community violence       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 1.78 (1.47-2.16) 1.14 (1.12-1.16) 1.76 (1.68-1.85) 1.14 (1.12-1.16) 2.21 (2.00-2.43) 1.08 (1.07-1.10) 

Sex discrimination       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.09 (1.97-2.21) 1.17 (1.15-1.19) 2.04 (1.95-2.13) 1.20 (1.18-1.22) 2.52 (2.29-2.77) 1.11 (1.10-1.13) 

Bullying       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.33 (2.23-2.44) 1.19 (1.18-1.21) 2.23 (2.15-2.32) 1.22 (1.20-1.23) 3.14 (2.91-3.40) 1.14 (1.13-1.15) 

Deprivation-related ACEs       

Physical neglect       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 1.59 (1.52-1.67) 1.08 (1.07-1.09) 1.69 (1.62-1.75) 1.11 (1.10-1.12) 2.48 (2.30 2.67) 1.09 (1.08-1.10) 
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eTable 5. Associations between each ACE subtype with NSSI, suicidal ideation, and suicide attempt in females (continued). 
Emotional neglect       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 1.89 (1.80-1.98) 1.12 (1.11-1.14) 2.10 (2.03-2.19) 1.19 (1.18-1.20) 3.28 (3.05-3.54) 1.14 (1.12-1.15) 

Parental divorce       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 1.34 (1.27-1.42) 1.05 (1.04-1.06) 1.47 (1.41-1.54) 1.09 (1.08-1.10) 1.72 (1.58-1.87) 1.05 (1.04-1.06) 

Household criminality       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 1.41 (1.24-1.60) 1.06 (1.03-1.09) 1.71 (1.56-1.88) 1.14 (1.11-1.17) 1.95 (1.62-2.35) 1.08 (1.05-1.11) 

Household domestic violence       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.01 (1.91-2.11) 1.15 (1.14-1.17) 2.05 (1.97-2.14) 1.19 (1.18-1.21) 2.67 (2.46-2.90) 1.11 (1.10-1.13) 

Household mental illness       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 2.41 (2.20-2.64) 1.23 (1.19-1.26) 2.00 (1.84-2.17) 1.19 (1.16-1.23) 2.85 (2.43-3.34) 1.14 (1.11-1.18) 

Family financial problems       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 1.68 (1.56-1.81) 1.10 (1.09-1.12) 1.59 (1.49-1.69) 1.11 (1.09-1.13) 1.56 (1.36-1.79) 1.04 (1.02-1.06) 

Parental death       

No 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference) 
Yes 1.15 (1.01-1.29) 1.02 (1.01-1.04) 1.13 (1.02-1.26) 1.02 (1.01-1.05) 0.96 (0.77-1.20) 0.99 (0.98-1.01) 

Abbreviations: ACE, adverse childhood experience; NSSI, non-suicidal self-injury; PR, prevalence ratio. 
Model 1 was adjusted for age, sex, current drinking status, current smoking status, household socioeconomic status, and academic pressure. 
Model 2 was adjusted for the variables in Model 1, plus supportive school environments. 
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eTable 6. Associations between supportive school environments with NSSI, suicidal 
ideation, and suicide attempt in males. 

Variable 
PR (95% CI) 
Model 1a Model 2b 

NSSI   

supportive school environment 0.67 (0.65-0.69) 0.74 (0.71-0.76) 
Suicidal ideation   

supportive school environment 0.64 (0.62-0.66) 0.71 (0.69-0.73) 
Suicide attempt   

supportive school environment 0.57 (0.54-0.60) 0.65 (0.61-0.69) 
Abbreviations: NSSI, non-suicidal self-injury; PR, prevalence ratio. 
aModel 1 was unadjusted. 
bModel 2 was adjusted for age, sex, current drinking status, current smoking status, household 
socioeconomic status, and academic pressure. 
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eTable 7. Associations between supportive school environments with NSSI, suicidal 
ideation, and suicide attempt in females. 

Variable 
PR (95% CI) 
Model 1a Model 2b 

NSSI   

supportive school environment 0.70 (0.68-0.71) 0.75 (0.74-0.77) 
Suicidal ideation   

supportive school environment 0.71 (0.69-0.72) 0.76 (0.75-0.77) 
Suicide attempt   

supportive school environment 0.61 (0.59-0.63) 0.66 (0.64-0.69) 
Abbreviations: NSSI, non-suicidal self-injury; PR, prevalence ratio. 
aModel 1 was unadjusted. 
bModel 2 was adjusted for age, sex, current drinking status, current smoking status, household 
socioeconomic status, and academic pressure. 
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eTable 8. The interactions between ACEs and supportive school environments in males. 

Variable 
PR (95% CI) 
Model 1b Model 2c 

NSSI   

ACEs 2.08 (1.81-2.38) 1.95 (1.70-2.24) 
supportive school environment 0.69 (0.65-0.73) 0.73 (0.69-0.78) 
ACEs* supportive school environment 1.12 (1.05-1.20) 1.11 (1.04-1.19) 
Interaction ratioa 0.78 (0.69-0.89) 0.77 (0.68-0.89) 

Suicidal ideation   

ACEs 2.43 (2.13-2.77) 2.22 (1.95-2.53) 
supportive school environment 0.65 (0.61-0.69) 0.70 (0.66-0.74) 
ACEs* supportive school environment 1.16 (1.09-1.25) 1.16 (1.09-1.24) 
Interaction ratioa 0.73 (0.65-0.84) 0.75 (0.66-0.84) 

Suicide attempt   

ACEs 4.95 (3.56-6.87) 4.44 (3.19-6.19) 
supportive school environment 0.66 (0.57-0.77) 0.72 (0.61-0.84) 
ACEs* supportive school environment 1.02 (0.86-1.21) 1.02 (0.86-1.21) 
Interaction ratioa 0.31 (0.23-0.42) 0.32 (0.23-0.44) 

Abbreviations: ACEs, adverse childhood experience; NSSI, non-suicidal self-injury, PR, prevalence 
ratio. 
a calculated as PR ACE* supportive school environment / (PR ACEs PR supportive school environment) 

bModel 1 was unadjusted. 
cModel 2 was adjusted for age, sex, current drinking status, current smoking status, household 
socioeconomic status, and academic pressure. 
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eTable 9. The interactions between ACEs and supportive school environments in females. 

Variable 
PR (95% CI) 
Model 1b Model 2c 

NSSI   

ACEs 2.06 (1.87-2.28) 1.83 (1.65-2.02) 
supportive school environment 0.71 (0.68-0.74) 0.74 (0.71-0.77) 
ACEs* supportive school environment 1.13 (1.08-1.18) 1.15 (1.09-1.20) 
Interaction ratioa 0.77 (0.70-0.85) 0.85 (0.77-0.93) 

Suicidal ideation   

ACEs 2.15 (1.97-2.35) 1.94 (1.77-2.12) 
supportive school environment 0.72 (0.69-0.75) 0.74 (0.71-0.77) 
ACEs* supportive school environment 1.14 (1.09-1.19) 1.16 (1.11-1.21) 
Interaction ratioa 0.74 (0.68-0.80) 0.81 (0.74-0.88) 

Suicide attempt   

ACEs 4.30 (3.54-5.22) 3.57 (2.93-4.35) 
supportive school environment 0.68 (0.62-0.75) 0.70 (0.63-0.76) 
ACEs* supportive school environment 1.05 (0.95-1.15) 1.09 (0.99-1.20) 
Interaction ratioa 0.36 (0.29-0.43) 0.44 (0.36-0.54) 

Abbreviations: ACEs, adverse childhood experience; NSSI, non-suicidal self-injury, PR, prevalence 
ratio. 
a calculated as PR ACE* supportive school environment / (PR ACEs PR supportive school environment) 

bModel 1 was unadjusted. 
cModel 2 was adjusted for age, sex, current drinking status, current smoking status, household 
socioeconomic status, and academic pressure. 
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eTable 10. Associations between cumulative ACEs and NSSI (defined as reporting 5 or more 
times). 

Variable 
PR (95% CI) 
Model 1a Model 2b 

The cumulative of ACEs 
(1-unit increase) 

1.06 (1.05-1.06) 1.05 (1.05-1.05) 

Any ACEs   
0 1 (Reference) 1 (Reference) 
≥1 1.11 (1.11-1.12) 1.10 (1.10-1.10) 

No. of ACEs   
0 1 (Reference) 1 (Reference) 
1 1.05 (1.05-1.06) 1.05 (1.04-1.05) 
2 1.09 (1.09-1.10) 1.09 (1.08-1.09) 
3 1.19 (1.18-1.20) 1.18 (1.16-1.19) 
≥4 1.34 (1.32-1.35) 1.31 (1.29-1.32) 

The cumulative of threat-related ACEs 1.10 (1.09-1.10) 1.09 (1.08-1.09) 
No. of threat-related ACEs   

0 1 (Reference) 1 (Reference) 
1 1.11 (1.10,-1.11) 1.09 (1.08-1.10) 
≥2 1.29 (1.27-1.30) 1.25 (1.24-1.26) 

The cumulative of deprivation-related ACEs 1.05 (1.05-1.06) 1.04 (1.04-1.04) 
No. of deprivation-related ACEs   

0 1 (Reference) 1 (Reference) 
1 1.05 (1.05-1.06) 1.04 (1.03-1.04) 
≥2 1.12 (1.11-1.13) 1.09 (1.08,-1.10) 

Abbreviations: ACE, adverse childhood experience; NSSI, non-suicidal self-injury; PR, prevalence 
ratio. 
aModel 1 was adjusted for age, sex, current drinking status, current smoking status, household 
socioeconomic status, and academic pressure. 
bModel 2 was adjusted for the variables in Model 1, plus supportive school environments. 
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eTable 11. Associations between each ACE subtype and NSSI (defined as reporting 5 or 
more times) 

ACE subtype 
PR (95% CI) 
Model 1a Model 2b 

Threaten-related ACEs   
Physical abuse   
 No 1 (Reference) 1 (Reference) 
 Yes 1.29 (1.27-1.32) 1.26 (1.24-1.29) 
Sex abuse   
 No 1 (Reference) 1 (Reference) 
 Yes 1.24 (1.22-1.26) 1.22 (1.20-1.24) 
Emotional abuse   
 No 1 (Reference) 1 (Reference) 
 Yes 1.30(1.28-1.31) 1.26 (1.25-1.28) 
Household substance abuse   
 No 1 (Reference) 1 (Reference) 
 Yes 1.22 (1.19-1.25) 1.19 (1.16-1.23) 
Witness of community violence   
 No 1 (Reference) 1 (Reference) 
 Yes 1.15 (1.14-1.17) 1.14 (1.13-1.15) 
Household domestic violence   
 No 1 (Reference) 1 (Reference) 
 Yes 1.15 (1.14-1.16) 1.13 (1.12-1.14) 
Sex discrimination   
 No 1 (Reference) 1 (Reference) 
 Yes 1.22 (1.20-1.24) 1.18 (1.17-1.20) 
Being bullied   
 No 1 (Reference) 1 (Reference) 
 Yes 1.16 (1.15-1.17) 1.15 (1.14-1.16) 
Deprivation-related ACEs   
Physical neglect   
 No 1 (Reference) 1 (Reference) 
 Yes 1.06 (1.06-1.07) 1.06 (1.05-1.06) 
Emotional neglect   
 No 1 (Reference) 1 (Reference) 
 Yes 1.11 (1.11-1.12) 1.10 (1.09-1.11) 
Parental divorce   
 No 1 (Reference) 1 (Reference) 
 Yes 1.05 (1.05-1.06) 1.04 (1.03-1.05) 
Household criminality   
 No 1 (Reference) 1 (Reference) 
 Yes 1.08 (1.06-1.10) 1.07 (1.04-1.09) 
Household mental illness   
 No 1 (Reference) 1 (Reference) 
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eTable 11. Associations between each ACE subtype and NSSI (defined as reporting 5 or 
more times) (continued). 
 Yes 1.22 (1.19-1.25) 1.20 (1.17-1.23) 
Family financial problems   
 No 1 (Reference) 1 (Reference) 
 Yes 1.10 (1.09-1.11) 1.08 (1.07-1.09) 
Parental death   
 No 1 (Reference) 1 (Reference) 
 Yes 1.04 (1.02-1.05) 1.02 (1.01-1.04) 

Abbreviations: ACE, adverse childhood experience; NSSI, non-suicidal self-injury; PR, prevalence 
ratio. 
aModel 1 was adjusted for age, sex, current drinking status, current smoking status, household 
socioeconomic status, and academic pressure. 
bModel 2 was adjusted for the variables in Model 1, plus supportive school environments. 
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eTable 12. The interactions between ACEs and supportive school environments with NSSI 
(defined as reporting 5 or more times). 

Variable 
PR (95% CI)  

Model 1b Model 2c 

NSSI   

ACEs 1.14 (1.13-1.15) 1.13 (1.11-1.14) 
supportive school environment 0.98 (0.98-0.98) 0.98 (0.98-0.99) 
ACEs* supportive school environment 0.98 (0.98-0.99) 0.98 (0.98-0.99) 
Interaction ratioa 0.87 (0.86-0.88) 0.88 (0.87-0.90) 

Abbreviations: ACEs, adverse childhood experience; NSSI, non-suicidal self-injury, PR, prevalence 
ratio. 
a calculated as PR ACE* supportive school environment / (PR ACEs PR supportive school environment) 

b Model 1 was unadjusted. 
c Model 2 was adjusted for age, sex, current drinking status, current smoking status, household 
socioeconomic status, and academic pressure.
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eTable 13. Associations between cumulative ACEs with NSSI, suicidal ideation, and suicide attempt, further adjusted for depressive symptoms. 

Variable 
PR (95% CI) 
NSSI Suicidal ideation Suicide attempt 
Modela Modela Modela 

The cumulative of ACEs 
(1-unit increase) 

1.04 (1.03-1.04) 1.05 (1.05-1.05) 1.03 (1.03-1.03) 

Any ACEs    

0 1 (Reference) 1 (Reference) 1 (Reference) 
≥1 1.07 (1.06-1.07) 1.10 (1.09-1.11) 1.04 (1.04-1.05) 

No. of ACEs    

0 1 (Reference) 1 (Reference) 1 (Reference) 
1 1.04 (1.03-1.04) 1.06 (1.05-1.06) 1.02 (1.01-1.02) 
2 1.07 (1.06-1.08) 1.10 (1.09-1.11) 1.04 (1.03-1.04) 
3 1.13 (1.11-1.14) 1.17 (1.16-1.19) 1.08 (1.07-1.09) 
≥4 1.19 (1.18-1.21) 1.26 (1.25-1.28) 1.19 (1.18-1.21) 

The cumulative of threat-related ACEs 1.06 (1.06-1.07) 1.07 (1.07-1.07) 1.05 (1.05-1.05) 
No. of threat-related ACEs    

0 1 (Reference) 1 (Reference) 1 (Reference) 
1 1.08 (1.07-1.09) 1.10 (1.09-1.11) 1.03 (1.03-1.04) 
≥2 1.18 (1.17-1.19) 1.21 (1.20-1.22) 1.13 (1.12-1.14) 

The cumulative of deprivation-related ACEs 1.02 (1.02-1.03) 1.04 (1.04-1.05) 1.03 (1.03-1.03) 
No. of deprivation-related ACEs    

0 1 (Reference) 1 (Reference) 1 (Reference) 
1 1.03 (1.02-1.03) 1.05 (1.04-1.05) 1.02 (1.02-1.02) 
≥2 1.05 (1.04-1.06) 1.10 (1.09-1.10) 1.07 (1.07-1.08) 

Abbreviations: ACE, adverse childhood experience; NSSI, non-suicidal self-injury; PR, prevalence ratio. 
aModel was adjusted for age, sex, current drinking status, current smoking status, household socioeconomic status, academic pressure, supportive school environment, and 
depressive symptoms.
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eTable 14. Associations between each ACE subtype with NSSI, suicidal ideation, and suicide attempt, 
further adjusted for depressive symptoms. 

ACE subtype 
PR (95% CI) 

NSSI Suicidal ideation Suicide attempt 
Modela Modela Modela 

Threaten-related ACEs    

Physical abuse    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.16 (1.14-1.18) 1.19 (1.17-1.20) 1.15 (1.14-1.17) 
Sex abuse    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.14 (1.12-1.16) 1.13 (1.11-1.14) 1.11 (1.09-1.13) 
Emotional abuse    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.15 (1.14-1.17) 1.21 (1.19-1.22) 1.17 (1.15-1.18) 
Household substance abuse    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.13 (1.10-1.16) 1.15 (1.13-1.18) 1.10 (1.08-1.13) 
Witness of community violence    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.10 (1.08-1.11) 1.15 (1.13-1.18) 1.05 (1.04-1.06) 
Household domestic violence    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.09 (1.08-1.10) 1.12 (1.12-1.13) 1.07 (1.06-1.07) 
Sex discrimination    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.11 (1.10-1.13) 1.12 (1.11-1.14) 1.08 (1.06-1.09) 
Being bullied    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.10 (1.09-1.11) 1.11 (1.10-1.11) 1.06 (1.06-1.07) 
Deprivation-related ACEs    

Physical neglect    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.02 (1.02-1.03) 1.05 (1.05-1.06) 1.04 (1.04-1.05) 
Emotional neglect    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.05 (1.04-1.06) 1.09 (1.08-1.10) 1.07 (1.07-1.08) 
Parental divorce    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.03 (1.02-1.03) 1.06 (1.05-1.07) 1.03 (1.03-1.04) 
Household criminality    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.03 (1.01-1.05) 1.09 (1.07-1.11) 1.05 (1.03-1.07) 
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eTable 14. Associations between each ACE subtype with NSSI, suicidal ideation, and suicide attempt, 
further adjusted for depressive symptoms. (continued) 
Household mental illness    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.14 (1.12-1.17) 1.13 (1.11-1.16) 1.11 (1.08-1.13) 
Family financial problems    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.05 (1.03-1.06) 1.05 (1.04-1.06) 1.02 (1.01-1.03) 
Parental death    

 No 1 (Reference) 1 (Reference) 1 (Reference) 
 Yes 1.01 (1.00-1.03) 1.02 (1.00-1.03) 1.01 (0.99-1.02) 

Abbreviations: ACE, adverse childhood experience; NSSI, non-suicidal self-injury; PR, prevalence 
ratio. 
aModel was adjusted for age, sex, current drinking status, current smoking status, household 
socioeconomic status, academic pressure, supportive school environments, and depressive 
symptoms. 
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eTable 15. Associations between supportive school environments with NSSI, suicidal 
ideation, and suicide attempt, further adjusted for depressive symptoms. 

Variable 
PR (95% CI) 

Model a 

NSSI  

supportive school environment 0.98 (0.98-0.99) 
Suicidal ideation  

supportive school environment 0.98 (0.97-0.99) 
Suicide attempt  

supportive school environment 0.99 (0.98-0,99) 
Abbreviations: NSSI, non-suicidal self-injury; PR, prevalence ratio. 
a Model was adjusted for age, sex, current drinking status, current smoking status, household 
socioeconomic status, academic pressure, supportive school environments, and depressive 
symptoms. 
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eTable 16. The interactions between ACEs and supportive school environments, further 
adjusted for depressive symptoms. 

Variable 
PR (95% CI) 

Model b 

NSSI  

ACE 1.14 (1.13-1.15) 
Supportive school environment 0.98 (0.97-0.98) 
ACE* supportive school environment 0.99 (0.98-0.99) 
Interaction ratio 0.88 (0.87-0.89) 

Suicidal ideation  

ACE 1.19 (1.18-1.20) 
Supportive school environment 0.97 (0.97-0.98) 
ACE* supportive school environment 0.98 (0.98-0.99) 
Interaction ratio 0.85 (0.84-0.86) 

Suicide attempt  

ACE 1.12 (1.11-1.12) 
Supportive school environment 0.99 (0.99-1.00) 
ACE* supportive school environment 0.98 (0.97-0.98) 
Interaction ratio 0.88 (0.87-0.89) 

Abbreviations: ACEs, adverse childhood experience; NSSI, non-suicidal self-injury, PR, prevalence 
ratio. 
a calculated as PR ACE* supportive school environment / (PR ACEs PR supportive school environment) 

b Model was adjusted for age, sex, current drinking status, current smoking status, household 
socioeconomic status, academic pressure, supportive school environments, and depressive 
symptoms. 
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