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[bookmark: _er4vop5qgj9h]S1. Information of the mental health and psychological measures
[bookmark: _i724olr86fwg]Patient Health Questionnaire-9 (PHQ-9)
The PHQ-9 is a 9-item depression screening tool with high internal consistency (α = 0.86 – 0.89) [1]. The Chinese version has also demonstrated good reliability (α = 0.85) among undergraduates [2]. Based on the clinical diagnosis of major depressive disorder, the pooled sensitivity (ranging from 0.82 to 0.89) and specificity (0.83 to 0.89) results reveal no significant differences in the diagnostic properties of the PHQ-9 for cut-off scores between 8 and 11 [3]. We adopted a cut-off score of ≥10 to indicate probable depression, as it is a more commonly used threshold. In the current study, the scale exhibited a McDonald's ωt of 0.91.
[bookmark: _196ii3y5kxqo]Generalised Anxiety Disorder-7 (GAD-7)
The GAD-7 is a 7-item anxiety screening questionnaire [4]. The original GAD-7 demonstrated high sensitivity (89%) and specificity (82%) using a cutoff score of ≥10 [4]. The Chinese version also showed good reliability (α = 0.84 – 0.92) and an optimal cutoff of ≥7, maximised sensitivity (79%) and specificity (81%) in Chinese adolescents when compared to diagnostic interviews [5,6]. In the current study, the scale demonstrated a McDonald’s ωt of 0.95, and we adopted a cutoff of ≥7 to indicate probable anxiety. 
[bookmark: _6b45ucogve8k]Liebowitz Social Anxiety Scale (LSAS)
The LSAS is a 24-item measure designed to assess fear and avoidance of social situations [7]. This scale exhibits excellent internal consistency (α = 0.91) and demonstrates convergent and discriminant validity through significant correlations with other social anxiety measures, such as the Social Phobia Anxiety Inventory (r = 0.48 – 0.83) [8]. In the current study, the scale displayed a McDonald’s ωt of 0.97. We adopted a cutoff of ≥50 to indicate a moderate social anxiety condition, as recommended by Liebowitz and Liebowitz  [9]. 
[bookmark: _hsiigmqahd27]Young Mania Rating Scale (YMRS)
The YMRS is an 11-item scale designed to assess manic symptoms [10]. The original study reported high interrater reliability for the total score (r = 0.93) and acceptable reliability for individual items (r = 0.66 – 0.92). Concurrent validity was established through significant correlations between the YMRS and other mania scales (r = 0.71 – 0.88). Additionally, the YMRS total score correlated significantly with clinicians’ global ratings of mania severity (r = 0.89). In the current study, the scale exhibited a McDonald’s ωt of 0.92. We adopted a cutoff of ≥25 to indicate a probable manic condition, as suggested by Lukasiewicz et al. [11]. 
[bookmark: _gl9r2i9tzutg]Kessler Psychological Distress Scale 6-item scale (K6) 
The K6 is a 6-item measure designed to assess general psychological distress [12]. The original validation study found high internal consistency (α = 0.84) and a one-factor structure [13]. A Chinese version demonstrated adequate test-retest reliability (r = 0.79) and internal consistency (α = 0.84) [14]. Using CIDI diagnoses, an optimal cutoff of ≥13 exhibited good specificity (96%) and a classification accuracy (92%) for detecting serious mental illness [15]. In the current study, the scale displayed a McDonald's ωt of 0.94, and we adopted a cutoff of ≥13 to indicate a condition of severe mental distress.
[bookmark: _7th1gkb0a0ai]Prodromal Questionnaire - Brief Version (PQ-B) scale
The PQ-B is a 21-item questionnaire designed to evaluate psychosis risk by assessing the presence of 21 positive symptoms experienced in the past month (1 = yes and 0 = no) and rating the distress associated with each symptom on a 5-point scale (1 = Strongly disagree to 5 = Strongly agree) [16]. The Chinese version demonstrated adequate internal consistency (α = 0.76) and test-retest reliability (r = 0.82) in a clinical sample [17]. Using Structured Interview for Prodromal Syndromes (SIPS) diagnoses, optimal cutoffs were identified as ≥7 for the item score (80% sensitivity) and ≥24 for the distress score (82% sensitivity) in Chinese outpatients [17]. In the current study, the item and distress scales exhibited McDonald’s ωt values of 0.85 and 0.87, respectively. We also adopted a cutoff of ≥7 for the item score or ≥24 for the distress scores to indicate a probable clinical high risk for psychosis condition.
[bookmark: _zhccqxrr3omi]Short-Form Health Survey 12-item (SF-12)
The SF-12 is a 12-item short form of the SF-36, designed to measure health status as an indicator of quality of life [18]. Items are transformed into an index score ranging from 0 (the worst) to 1 (the best). In the current study, the scale exhibited a McDonald's ωt of 0.72. We adopted a median cutoff of ≤0.79 to indicate a condition of poorer quality of life.
[bookmark: _yz6b2uyu6wz]Epworth Sleepiness Scale (ESS)
The ESS is an 8-item questionnaire designed to measure daytime sleepiness, exhibiting good internal consistency (α = 0.82) [19] and significant correlations with sleep latency measures [20].The Chinese version also demonstrated good internal consistency (α = 0.81), test-retest reliability (r = 0.74), and a significant correlation with respiratory disturbance (r = 0.22)[21]. In the current study, the scale displayed a McDonald's ωt of 0.84. We adopted a cutoff of ≥10 to indicate daytime sleepiness at a potential clinical level [22].
[bookmark: _ozaxoteuq550]Full day productivity loss
The full-day productivity loss associated with depressive or anxiety symptoms was evaluated using a single item from the K6 scale [12]. This item inquires about the number of days in the past 30 when participants were completely unable to work or carry out their normal activities due to the experience of depressive or anxiety symptoms. Respondents are asked to provide the number of days that meet this criterion. In the current study, due to the highly right-skewed data distribution, we adopted a cutoff of ≥1 day to indicate a condition of compromised functioning.
[bookmark: _xrhbvj3n94dj]Schizotypal Personality Questionnaire Brief (SPQ‑B)
The Schizotypal Personality Questionnaire-Brief (SPQ-B) is a 22-item self-report scale designed to screen for schizotypal personality traits [23]. The Chinese version (CSPQ-B) displayed good internal consistency (α = 0.76) and test-retest reliability (ICC = 0.82) [24]. In the current study, the scale exhibited a McDonald's ωt of 0.87. We adopted a cutoff of ≥17 to indicate high schizotypy, as suggested by Raine [25] and Raine and Benishay [23].  
[bookmark: _zgvejvn5f30h]Beck Hopelessness Scale (BHS)
The BHS utilises a 5-point scale to assess pessimism and has exhibited good reliability and validity [26,27]. The Chinese version also demonstrates good internal consistency (α = 0.85), test-retest reliability (r = 0.80), and a 2-factor structure consisting of negative expectation and loss of motivation, which are associated with depression, suicidal ideation, and emotional discomfort [28]. In the current study, the scale displayed a McDonald's ωt of 0.85. We adopted a cutoff of ≥9 to indicate moderate hopelessness [29].  
[bookmark: _52i13p218asn]Buss-Perry Aggression Questionnaire (BPAQ)
The BPAQ evaluates four aspects of aggression: physical, verbal, anger, and hostility, demonstrating good internal consistency (α = 0.72 – 0.85) and test-retest reliability (r = 0.72 – 0.80) [30]. Criterion validity was established through correlations with peer nominations of aggression (r = 0.20 – 0.45). The Chinese version also exhibited adequate internal consistency (α = 0.56 – 0.74) and convergent validity with anger rumination (r = 0.16 – 0.39), while confirmatory factor analysis supported the four-factor structure [31]. In the current study, the scale displayed a McDonald's ωt of 0.90. We adopted a median cutoff of ≥19 to indicate moderate aggression.
[bookmark: _cmgbyzgo0w8q]Barratt Impulsiveness Scale Version 11 (BIS-11)
The original BIS-11 is a 30-item questionnaire designed to assess impulsiveness across three components: attentional, motor, and non-planning [32]. The BIS-11 has demonstrated good internal consistency (α = 0.82) and test-retest reliability (r = 0.83) in American samples [33]. Similarly, the Chinese version exhibits good internal consistency (α = 0.80) and test-retest reliability (r = 0.70) [34]. In the current study, the scale displayed a McDonald’s ωt of 0.74. We adopted a cut-off of ≥72 to indicate a highly impulsive condition, as suggested by Stanford et al. [35].  
[bookmark: _e8yfn3n77wgl]Brief Family Relationship Scale (BFRS)
The BFRS is a 16-item version of the Relationship dimension of the Family Environment Scale, evaluating family cohesion, expressiveness, and conflict [36]. The three subscales exhibit adequate internal consistency (α = 0.65 – 0.83) and test-retest reliability over three weeks (r = 0.68 – 0.86). Criterion validity has been demonstrated through correlations with measures of communal mastery, reasons for living, and community protective factors (r = 0.44 – 0.51)[36]. In the original scale, a higher BFRS score reflects a better relationship among family members. However, the current study adapted reversed coding for positively-worded items so that higher scores indicate a poorer family relationship. The scale displayed a McDonald's ωt of 0.93 in the current study, and we adopted a median cutoff of ≥21 to signify a poor family relationship.
[bookmark: _8rzfqo86ehgz]Measure of Online Communication Attitudes (MOCA)
The MOCA is a 31-item questionnaire that utilises a 7-point Likert scale to assess attitudes towards online communication across five factors: self-disclosure, apprehension, miscommunication, social connection, and ease [37]. These factors display good internal consistency reliability (α = 0.83 – 0.90). In the original scale, a higher MOCA score indicates a more positive attitude towards online communication. However, the current study adapted reversed coding for positively-worded items, so that higher scores reflect a more negative attitude towards online communication. In the current study, the scale exhibited a McDonald's ωt of 0.85, and we adopted a median cutoff of ≥122 to signify a negative attitude towards online communication.
[bookmark: _2hjtc54f7uvy]Connor-Davidson Resilience Scale (CD-RISC)
The 10-item CD-RISC exhibits strong internal consistency (α = 0.89) and test-retest reliability (r = 0.87) [38]. The Chinese CD-RISC-10 displays satisfactory internal consistency among Chinese adolescents (α = 0.87 for males and 0.88 for females) and presents a unidimensional structure [39]. The scale was found to be significantly correlated with measures of loneliness (r = −0.30), depressive symptoms (r = −0.47), negative experiences (r = −0.27), optimism (r = 0.46) and many more psychological well-being factors [39]. The scale demonstrated a McDonald’s ωt of 0.92 in the current study and we adopted a median cut-off of ≤23 to indicate a poor resilience.
[bookmark: _3pwzyj6mwsfu]Rosenberg Self-Esteem Scale (RSES)
The RSES is a 10-item scale designed to measure global self-esteem, exhibiting good reliability (α = 0.40) and construct validity through a one-factor structure and significant correlations with mental health indicators [40]. The Chinese version showcases adequate internal consistency (α = 0.76 – 0.85), test-retest reliability (r = 0.34 – 0.47), construct validity via a two-factor structure, and clinical validity through significant negative correlations with anxiety and depression (r = –0.25 – –0.57) [41]. In the current study, the scale achieved a McDonald's ωt of 0.92, and a cut-off of ≤15 was employed to signify poor self-esteem [40].  
[bookmark: _dksiprp3fbg5]Goal Commitment Scale (GCS)
The GCS comprises 4 items rated on a 5-point Likert scale, with higher scores reflecting greater commitment [42]. A meta-analysis supports the scale’s unidimensionality, while internal consistency has proven satisfactory (α = 0.71) [43]. In the current study, the scale achieved a McDonald's ωt of 0.81, and a median cut-off of ≤28 was utilised to signify poor goal commitment.
[bookmark: _xwrczj1i507q]General Procrastination Scale (GPS)
The GPS is a 9-item self-report questionnaire using a true-false response format to assess procrastinatory tendencies [44]. This scale demonstrated good internal consistency (α = .89). The scale demonstrated a McDonald’s ωt of 0.89 in the current study and we adopted a median cut-off of ≥62 to indicate a high procrastination.   
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[bookmark: _weizqdkcxlgn]S2. Parallel Analysis Scree Plots for five loneliness scales.
The scree plots display the eigenvalues of the actual data as a blue line, while the simulated and resampled data are represented by two overlapping red lines. In this analysis, we examine the significant declines in the observed data and identify the exact point at which it stabilises on the right side. Additionally, we determine the point of inflection, which is the point at which the discrepancy between the simulated data and the actual data is minimised.
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[bookmark: _w4x3xq4luxae]
[bookmark: _iiq3gzfasdsr]S3. Associations between total scores of various forms of UCLA loneliness scale with mental well-being and psychosocial qualities.
	Dependent variables
	
	Independent variable

	
	
	UCLA-LSV3
	ULS-3
	ULS-6
	ULS-8
	ULS-10

	
	N (%)
	Adjusted OR (95%CI)
	Adjusted OR (95%CI)
	Adjusted OR (95%CI)
	Adjusted OR (95%CI)
	Adjusted OR (95%CI)

	Mental Well-being
	
	

	Probable depression
	6339 (24.2)
	2.76 (2.46, 3.10)***
	2.32 (2.09, 2.58)***
	2.63 (2.35, 2.95)***
	2.62 (2.34, 2.93)***
	2.55 (2.28, 2.86)***

	Probable anxiety 
	752 (28.5)
	2.37 (2.14, 2.64)***
	2.28 (2.06, 2.53)***
	2.49 (2.24, 2.77)***
	2.43 (2.19, 2.70)***
	2.22 (2.00, 2.46)***

	Probable social anxiety disorder
	659 (24.9)
	2.55 (2.28, 2.86)***
	2.21 (1.99, 2.46)***
	2.22 (1.99, 2.46)***
	2.75 (2.45, 3.08)***
	2.29 (2.06, 2.56)***

	Probable mania
	28 (1.1)
	1.10 (0.76, 1.60)
	1.18 (0.81, 1.72)
	1.34 (0.92, 1.96)
	1.21 (0.83, 1.76)
	1.01 (0.70, 1.47)

	Severe distress 
	415 (15.6)
	3.47 (3.00, 4.01)***
	2.90 (2.54, 3.30)***
	3.44 (2.98, 3.96)***
	3.39 (2.94, 3.91)***
	3.09 (2.69, 3.55)***

	Probable clinical high risk for psychosis
	355 (13.4)
	2.10 (1.85, 2.39)***
	1.90 (1.68, 2.14)***
	2.05 (1.81, 2.32)***
	2.03 (1.79, 2.31)***
	1.98 (1.75, 2.24)***

	Probable schizotypal personality disorders
	76 (2.9)
	5.23 (3.89, 7.04)***
	3.41 (2.62, 4.42)***
	3.57 (2.73, 4.67)***
	4.78 (3.58, 6.38)***
	4.52 (3.41, 5.99)***

	Excessive sleepiness 
	482 (18.2)
	1.41 (1.27, 1.56)***
	1.33 (1.20, 1.47)***
	1.42 (1.28, 1.57)***
	1.42 (1.28, 1.57)***
	1.32 (1.20, 1.47)***

	Higher productivity loss
	651 (24.6)
	1.75 (1.58, 1.93)***
	1.72 (1.56, 1.90)***
	1.84 (1.67, 2.04)***
	1.72 (1.56, 1.90)***
	1.69 (1.53, 1.86)***

	Low quality of life 
	1304 (49.3)
	2.28 (2.08, 2.51)***
	1.99 (1.82, 2.18)***
	2.21 (2.01, 2.42)***
	2.11 (1.92, 2.31)***
	2.17 (1.97, 2.38)***

	Pooled
	n/a
	2.30 (1.76, 2.99)***
	2.04 (1.69, 2.47)***
	2.23 (1.83, 2.70)***
	2.27 (1.78, 2.90)***
	2.12 (1.65, 2.72)***

	Psychosocial Qualities
	
	
	
	
	
	

	Higher hopelessness
	829 (31.4)
	2.51 (2.26, 2.79)***
	1.81 (1.65, 1.99)***
	1.94 (1.76, 2.13)***
	2.30 (2.08, 2.54)***
	2.30 (2.07, 2.54)***

	Higher aggression
	1217 (46.0)
	2.41 (2.19, 2.65)***
	2.27 (2.06, 2.49)***
	2.45 (2.23, 2.70)***
	2.32 (2.11, 2.55)***
	2.24 (2.04, 2.46)***

	Higher impulsivity
	4 (0.2)
	1.83 (0.67, 5.05)
	1.58 (0.60, 4.19)
	1.86 (0.69, 5.00)
	1.92 (0.72, 5.16)
	1.71 (0.62, 4.74)

	More negative to online communication
	1305 (49.4)
	1.35 (1.24, 1.46)***
	1.33 (1.23, 1.45)***
	1.36 (1.25, 1.47)***
	1.37 (1.26, 1.48)***
	1.33 (1.23, 1.44)***

	Poorer family relationship
	1170 (44.3)
	1.84 (1.68, 2.01)***
	1.57 (1.45, 1.71)***
	1.64 (1.51, 1.78)***
	1.66 (1.52, 1.80)***
	1.81 (1.66, 1.98)***

	Low resilience
	1255 (47.5)
	2.20 (2.00, 2.41)***
	1.73 (1.59, 1.88)***
	1.79 (1.64, 1.95)***
	2.04 (1.87, 2.24)***
	2.05 (1.87, 2.25)***

	Lower self-esteem
	507 (19.2)
	1.34 (1.21, 1.48)***
	1.15 (1.05, 1.27)**
	1.18 (1.07, 1.30)**
	1.29 (1.17, 1.43)***
	1.33 (1.20, 1.47)***

	Poorer goal commitment
	1109 (42.0)
	1.85 (1.69, 2.02)***
	1.60 (1.47, 1.74)***
	1.64 (1.51, 1.79)***
	1.74 (1.60, 1.90)***
	1.82 (1.66, 1.98)***

	Greater procrastination
	1313 (49.74)
	1.42 (1.31, 1.54)***
	1.37 (1.26, 1.48)***
	1.41 (1.30, 1.53)***
	1.43 (1.32, 1.55)***
	1.39 (1.28, 1.50)***

	Pooled
	n/a
	1.81 (1.54, 2.13)***
	1.57 (1.38, 1.80)***
	1.64 (1.42, 1.90)***
	1.73 (1.49, 2.01)***
	1.74 (1.50, 2.02)***

	Abbreviations: UCLA-LSV3, 20-item UCLA Loneliness Scale Version 3; ULS, UCLA Loneliness Scale; OR, Odds Ratio. CI, Confidence Interval; n/a, not applicable. ***p < 0.001, and **p < 0.01.
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