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1 Supplementary method
Measurement for other engaged variables
(1) Sociodemographic variables
[bookmark: _Hlk160824321][bookmark: _Hlk160824332][bookmark: _Hlk160824343]Participants’ age, biological sex, gender identity, sex orientation, education level, residence, ethnicity, religion, family income, family type (nuclear family, extended family or other family types including adoptive family, foster family, reorganized family, single-parent family, and left-behind family), whether having siblings, relationships with the father and the mother, and education level of the father and the mother were queried by asking corresponding questions. Subjective social stratum was measured by the Subjective Socioeconomic Status Scale [1]. The Chinese version of the scale had a test-retest reliability of 0.62 [2]. Family harmony was measured with one single question extracted from the Family Harmony Scale [3], asking “How harmonious do you think your family is?”, and the answer scoring from 0 (extremely not harmonious) to 10 (extremely harmonious). The original scale has been validated in Chinese community cohort [3]. Family happiness was measured by the single-item Self-reported Family Happiness Scale in Chinese, which showed good test-retest reliability and validity (intraclass correlation value = 0.76) [4].
(2) Other traumatic experiences
School bullying victimization was established by asking the question “Have you ever encountered school bullying in the last year?”, to which the answer could be verbal bullying, physical bullying, sexual bullying, cyber bullying, bullying of other types not listed, or no bullying encountered. Domestic violence between parents were measured by asking corresponding questions.
(3) Other behavioral variables
Alcohol and tobacco consumption were measured by corresponding questions. The Brief Social Rhythm Metric (BSRS) [5] was used to measure one’s social rhythmicity. The scale includes ten questions respectively asking on the rhythmicity of ten daily social activities (i.e., eating and meeting others), and is answered on a five-point Likert scale, from 0 (very regular) to 5 (very irregular). A higher total score indicates worse social rhythmicity. The scale showed a good reliability and validity in Chinese cohort (Cronbach’s α = 0.888) [6].
(4) Psychiatric variables
Depression was measured using the Patient Health Questionnaire-9 (PHQ-9) [7]. This scale consists of nine items, each scoring from ‘0’ (not at all) to ‘3’ (nearly every day). A higher total score indicates more severe depressive symptoms. The Chinese version of PHQ-9 has been validated with good internal consistency (Cronbach’s α = 0.85) [8]. A total score ≥ 5 indicates the existence of depressive symptoms [7]. Psychosis disorder was measured by the validated Chinese version of the 7-item Psychosis Screener [9] which was adapted based on the core elements of the Composite International Diagnostic Interview (CIDI) Schizophrenia module. Anxiety symptoms were assessed on the seven-item Generalized Anxiety Disorder (GAD-7) with a cut-off score of 5 (Cronbach’s α = 0.92) [10]. The Chinese version of GAD-7 has been validated in adolescent and young adult sample [11]. Obsessive-compulsive disorder (OCD) was measured by the Dimensional Obsessive-Compulsive Scale-Short Form (DOCS-SF) (Cronbach’s α = 0.94) [12]. The Chinese version of this scale has been applied in Chinese cohort. The post-traumatic stress disorder (PTSD) symptoms of participants were assessed by the Trauma Screening Questionnaire (TSQ) [13]. The Chinese version of TSQ has been applied in previous research [14]. The eating disorder was measured by the Sick, Control, One, Fat, Food questionnaire (SCOFF) [15]. The Chinese version of SCOFF questionnaire have acceptable reliability and validity [16]. Autism was assessed with the 10-item Short Autism Spectrum Quotient [17]. The Chinese version of AQ-10 showed good predictive validity (AUC = 0.99) [18]. Attention deficit or hyperactivity disorder (ADHD) was assess with the World Health Organization Adult ADHD Self-Report Scale (ASRS-5) [19] (Cronbach’s α = 0.80) [20]. The Chinese version of the scale has been applied in Chinese college student cohort [21]. Social anxiety was evaluated by the Social Anxiety Subscale of the Self-Consciousness Scale [22]. The Chinese version of the scale showed good reliability in previous study [23]. Nudity anxiety was asked by “How uncomfortable do you feel when exposing your body in public (e.g., in public bathhouse, changing clothes, naked physical examination, and swimming)”. Gender Dysphoria Scale-Gender Spectrum (UGDS-GS) was used to measure gender dysphoria [24] (Cronbach’s α = 0.89). The Chinese version of the scale showed good reliability and validity in previous study [25]. Non-suicidal self-injury (NSSI) was measured using two questions adapted from the Clinician-Administered NSSI Disorder Index [26,27], the first querying the history and proximity of NSSI behavior and the second measuring the frequency of NSSI. This study classified NSSI using the first question: "Have you ever engaged in NSSI?". The participants are then divided into three groups: those with no history of NSSI, those with an NSSI history in less than one year, and those engaging in NSSI within one year. The scale has an acceptable reliability (Cronbach’s α = 0.71).[27]
(5) Other psychological variables
[bookmark: _Hlk155818024]Loneliness was assessed by the three-item UCLA Loneliness Scale, with higher total scores indicating greater loneliness (Cronbach’s α = 0.72) [28]. The Chinese version of the scale has been validated in previous study [29]. Virtual life orientation was measured with the Virtual Life Orientation subscale from the Smartphone Addiction Proneness Scale (SAPS) [30]. The Chinese version has been tested with good reliability [31]. Help-seeking was measured by two questions adapted from the General Help Seeking Questionnaire (GHSQ) [32]. The first question asks “If you were having a personal or emotional problem, how likely is it that you would seek help from other people (parents/friends/relatives/teachers/classmates/doctors/therapists)?”, the second asks the probability to seek help from others when having suicidal ideation. Items are scored using a Likert 7-point scale (1 = extremely unlikely, 7 = extremely likely). The Chinese version of the original GHSQ questionnaire has been applied in previous research and has good psychometric properties [33]. Pain tolerance was assessed with the pain tolerance subscale from the German Capability for Suicide Questionnaire [34], including five questions (e.g., “I can hardly stand pain.”) answered on a five-point Likert scale. The scale showed acceptable internal consistency (Cronbach’s α = 0.77) [34] and has been previously applied in Chinese adolescence cohort [35]. The Fear of Happiness Scale (FHS) was used to measure fear of happiness scores [36]. The scale is comprised of nine items assessing attitude and apprehension about experiencing happiness (e.g., “Feeling good makes me uncomfortable.”), the answers of which range from one (not at all like me) to 5 (extremely like me), with higher scores representing more fear of happiness. This scale demonstrated good reliability in previous study (Cronbach’s α = 0.94) [37]. And study showed that the Chinese version scale has good validity [38]. The Chinese version of the Self-Compassion Scale-Short Form (SCS-SF) which has a 5-point Likert scale was used to assess self-compassion. SCS-SF measures all six components of self-compassion, i.e., self-kindness, self-judgment, common humanity, isolation, mindfulness, and over-identification, with twelve questions, each scoring from 0 ("almost never") to 5 ("almost always"). The total score is calculated to measure the general tendency of self-compassion [39]. The Chinese version of SCS-SF showed acceptable reliability in a college student sample (Cronbach’s α = 0.77) [40].



2 Supplementary results
Table S1. Chi-square tests and t-tests for the most important variables in Model 1
	Suicidality
	Low
	High
	t/X2
	p

	
	 (n=2849)
	 (n=1221)
	
	

	
	
	n (%)
	
	

	NSSI
	
	
	
	

	
	No
	2608 (91.54)
	666 (54.55)
	759.62
	<0.001

	
	Before one year
	179 (6.28)
	330 (27.03)
	
	

	
	Within one year
	62 (2.18)
	225 (18.43)
	
	

	Biological sex (female)
	1193 (41.87)
	823 (67.40)
	221.82
	<0.001

	
	
	Mean (SD)
	
	

	OCD
	13.69 (7.48)
	19.99 (8.28)
	22.89
	<0.001

	Depression
	5.67 (4.20)
	9.78 (5.36)
	23.85
	<0.001

	Social rhythm
	2.48 (1.10)
	3.25 (1.10)
	20.62
	<0.001

	Appearance anxiety
	39.66 (8.48)
	46.27 (9.89)
	20.37
	<0.001

	PTSD
	3.42 (3.03)
	5.66 (2.99)
	21.85
	<0.001

	Help-seeking (emotional trouble)
	3.85 (2.31)
	3.35 (1.77)
	-7.46
	<0.001

	General anxiety
	4.16 (3.79)
	7.42 (4.82)
	20.99
	<0.001

	Loneliness
	4.86 (1.61)
	5.95 (1.78)
	18.41
	<0.001


Note: NSSI: non-suicidal self-injury; OCD: obsessive-compulsory disorder; PTSD: post-traumatic stress disorder


Table S2. Chi-square tests and t-tests for the most important variables in Model 2
	Suicidal ideation 
	No
	Yes
	t/X2
	p

	
	(n=2234)
	(n=1836)
	
	

	
	
	n (%)
	
	

	NSSI
	
	
	
	

	
	No
	2114 (94.63)
	1160 (63.18)
	633.6
	<0.001

	
	Before one year
	79 (3.54)
	430 (23.42)
	
	

	
	Within one year
	41 (1.84)
	246 (13.40)
	
	

	Biological sex (female)
	812 (36.35)
	1204 (65.58)
	343.27
	<0.001

	
	
	Mean (SD)
	
	

	OCD
	12.89 (7.42)
	18.86 (8.02)
	24.45
	<0.001

	Depression
	5.36 (4.32)
	8.79 (5.02)
	23.13
	<0.001

	Family happiness
	8.10 (2.10)
	6.76 (2.37)
	-18.87
	<0.001

	General anxiety
	3.88 (3.82)
	6.67 (4.54)
	20.95
	<0.001

	PTSD
	3.10 (3.01)
	5.30 (2.98)
	23.28
	<0.001

	Family harmony
	8.08 (2.12)
	6.64 (2.42)
	-19.96
	<0.001

	Social rhythm
	2.38 (1.11)
	3.11 (1.07)
	21.42
	<0.001

	Appearance anxiety
	38.89 (8.14)
	44.99 (9.80)
	21.31
	<0.001


Note: NSSI: non-suicidal self-injury; OCD: obsessive-compulsory disorder; PTSD: post-traumatic stress disorder



Table S3. Chi-square tests and t-tests for the most important variables in Model 3
	Suicide plan
	No
	Yes
	t/X2
	p

	
	 (n=1115)
	 (n=721)
	
	

	
	
	n (%)
	
	

	NSSI
	
	
	
	

	
	No
	835 (74.89)
	325 (45.08)
	735.41
	<0.001

	
	Before one year
	209 (18.74)
	221 (30.65)
	
	

	
	Within one year
	71 (6.37)
	175 (24.27)
	
	

	
	
	Mean (SD)
	
	

	Emotional abuse
	8.84 (3.29)
	11.09 (4.20)
	12.22
	<0.001

	Emotional neglect
	11.84 (4.79)
	13.72 (5.17)
	7.83
	<0.001

	Physical abuse
	6.98 (3.20)
	8.96 (4.29)
	10.58
	<0.001

	Fear of happiness
	21.04 (6.53)
	23.76 (7.15)
	8.23
	<0.001

	Depression
	8.15 (4.33)
	9.78 (5.80)
	6.47
	<0.001

	Physical neglect
	9.15 (3.41)
	10.73 (3.84)
	8.99
	<0.001

	Domestic violence
	1.60 (0.63)
	1.76 (0.73)
	4.86
	<0.001

	Loneliness
	5.63 (1.62)
	5.98 (1.84)
	4.09
	<0.001

	Alcohol use
	0.93 (0.85)
	1.10 (0.92)
	3.99
	<0.001


Note: NSSI: non-suicidal self-injury; OCD: obsessive-compulsory disorder; PTSD: post-traumatic stress disorder



Table S4. Chi-square tests and t-tests for the most important variables in Model 4
	Suicide attempt
(after suicide plan)
	No
	Yes
	t/X2
	p

	
	 (n=501)
	 (n=220)
	
	

	
	
	Mean (SD)
	
	

	Help-seeking (emotional trouble)
	3.31 (1.76)
	2.95 (1.78)
	-2.56
	0.01

	OCD
	19.36 (8.49)
	21.69 (8.50)
	3.4
	0.001

	Fear of happiness
	23.49 (7.06)
	24.39 (7.32)
	1.53
	0.122

	Nudity anxiety
	2.85 (1.36)
	2.93 (1.43)
	0.73
	0.454

	Biological sex (female) (n%)
	311 (62.08)
	151 (68.64)
	33.15
	0.108

	Help-seeking (SI)
	4.00 (1.75)
	4.12 (1.81)
	0.79
	0.424

	Physical abuse
	8.98 (4.31)
	8.91 (4.26)
	-0.2
	0.843

	Alcohol use
	1.07 (0.88)
	1.16 (1.02)
	1.1
	0.244

	Eating disorder
	2.14 (1.47)
	2.21 (1.40)
	0.57
	0.576

	Depression
	9.24 (5.49)
	11.03 (6.29)
	3.67
	<0.001


Note: NSSI: non-suicidal self-injury; OCD: obsessive-compulsory disorder; PTSD: post-traumatic stress disorder



Table S5. Chi-square tests and t-tests for the most important variables in Model 5
	Suicide attempt
(after suicidal ideation)
	No
	Yes
	t/X2
	p

	
	 (n=1616)
	 (n=220)
	
	

	
	
	Mean (SD)
	
	

	Self-compassion
	36.44 (5.14)
	34.36 (6.04)
	-4.88
	<0.001

	Help-seeking (SI)
	4.36 (1.71)
	4.12 (1.81)
	-1.88
	0.05

	Subjective stratum
	4.12 (1.63)
	3.84 (1.72)
	-2.31
	0.016

	NSSI (n (%))
	
	
	
	

	
	No
	1066 (65.97)
	94 (42.73)
	229.9
	<0.001

	
	Before one year
	363 (22.46)
	67 (30.45)
	
	

	
	Within one year
	187 (11.57)
	59 (26.82)
	
	

	Depression
	8.49 (4.75)
	11.03 (6.29)
	5.78
	<0.001

	Eating disorder
	1.98 (1.41)
	2.21 (1.40)
	2.25
	0.026

	Age
	19.56 (1.65)
	19.54 (1.71)
	-0.19
	0.842

	Family happiness
	6.80 (2.33)
	6.49 (2.67)
	-1.61
	0.073

	Family type (n (%))
	
	
	
	

	
	Nuclear
	1020 (63.12)
	123 (55.91)
	15.29
	0.056

	
	≥3 generations
	289 (17.88)
	41 (18.64)
	
	

	
	Others
	307 (19.00)
	56 (25.45)
	
	

	Help-seeking (emotional trouble)
	3.60 (1.91)
	2.95 (1.78)
	-5.08
	<0.001


Note: NSSI: non-suicidal self-injury; OCD: obsessive-compulsory disorder; PTSD: post-traumatic stress disorder


Figure S1. Confusion matrix of the five models on test sets
[image: ]




Figure S2. Raincloud plots of the ten most important predictors for distinguishing participants who have SI and SP and further have SA (Model 4)
[image: ]
Note: “*” means that there are significant difference between the two group on the compared variable with p < 0.05 but ≥ 0.01; “**” means that there are significant difference between the two group on the compared variable with p < 0.01 but ≥ 0.001; “***” means that there are significant difference between the two group on the compared variable with p < 0.001.
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