[bookmark: _Ref1385][bookmark: _Ref1395]Table S 1 Descriptive characteristics of demographic variables and primary research variables (N=3141)
	Variable
	
	N (%)
	Mean±SD

	Grade
	2022
	778 (24.8)
	

	
	2023
	546 (17.3)
	

	
	2024
	1817 (57.9)
	

	Gender
	Male
	1432 (45.6)
	

	
	Female
	1709 (54.4)
	

	Monthly Living Expenses
	Under 1000
	260 (8.3%)
	

	
	1000-1500
	1418 (45.1)
	

	
	1500-2000
	1205 (38.4)
	

	
	Above 2000
	258 (8.2)
	

	Left-behind children
	No
	2614 (83.2)
	

	
	Yes
	527 (16.8)
	

	Concern over mistakes
	
	
	12.76±4.93

	Organization
	
	
	22.65±4.27

	Parental Expectations
	
	
	14.45±4.34

	Personal Standards
	
	
	17.97±4.20

	Doubts about Actions
	
	
	11.34±3.27

	Maladaptive Perfectionism
	
	
	56.52±13.05

	Adaptive Perfectionism
	
	
	22.65±4.27

	Total Perfectionism Score
	
	
	79.17 ± 13.74

	Sleep Quality
	
	
	0.67±0.72

	Time to Fall Asleep
	
	
	0.83±0.85

	Sleep Duration
	
	
	0.73 ± 0.72

	Sleep Efficiency
	
	
	0.15 ± 0.46

	Sleep Disturbance
	
	
	0.71 ± 0.61

	Use of Sleeping Medication
	
	
	0.12 ± 0.48

	Daytime Dysfunction
	
	
	0.92 ± 0.92

	Sleep Quality Total Score
	
	
	4.12±2.93

	Depression Scale
	
	
	3.62 ± 3.63

	Anxiety Scale
	
	
	5.03 ± 3.99


Abbreviations: SD, standard deviation.
[bookmark: _Ref1466]Table S 2 Analysis of gender differences in perfectionism, depression, anxiety, and sleep quality
	
	Male (n=1432)
	Female (n=1709)
	T
	P

	Concern over Mistakes
	13.04 ± 5.01
	12.53±4.85
	2.871
	0.004

	Organization
	22.67±4.42
	22.64±4.13
	0.174
	0.862

	Parental Expectations
	14.90±4.16
	14.08±4.45
	5.285
	<0.001

	Personal Standards
	17.97±4.22
	17.97±4.18
	0.013
	0.99

	Doubts about Actions
	11.43±3.27
	11.25±3.27
	1.518
	0.129

	Maladaptive Perfectionism
	57.33±13.11
	55.83±12.97
	3.212
	0.001

	Adaptive Perfectionism
	22.67±4.42
	22.64±4.13
	0.174
	0.862

	Perfectionism Total Score
	80.00±13.92
	78.47±13.54
	3.106
	0.002

	Depression
	4.89±4.18
	5.16±3.81
	-1.86
	0.063

	Anxiety
	3.38±3.55
	3.82±3.68
	-3.404
	0.001

	Sleep Quality
	0.66±0.75
	0.67±0.70
	-0.316
	0.752

	Time to Fall Asleep
	0.89±0.89
	0.77 ± 0.82
	3.793
	<0.001

	Sleep Duration
	0.66±0.71
	0.79 ± 0.72
	-5.114
	<0.001

	Sleep Efficiency
	0.13 ± 0.43
	0.17 ± 0.49
	-1.991
	0.047

	Sleep Disturbance
	0.69±0.63
	0.73±0.60
	-2.134
	0.033

	Use of Sleeping Medication
	0.16±0.55
	0.09 ± 0.41
	3.997
	<0.001

	Daytime Dysfunction
	0.86±0.90
	0.97 ± 0.93
	-3.396
	0.001

	Sleep Quality Total Score
	4.05±2.95
	4.19 ± 2.91
	-1.364
	0.173


Notes: Data are presented as mean ± standard deviation. Bold values indicate statistical significance (P < 0.05).

[bookmark: _Ref1711]Table S 3 Analysis of grade-level differences in study variables
	
	2022 (n=780)
	2023 (n=546)
	2024 (n=1817)
	F
	P

	Concern over Mistakes
	12.82 ± 4.94
	12.55±4.80
	12.80±4.97
	0.634
	0.530

	Organization
	22.69±4.04
	22.36±4.74
	22.73±4.21
	1.354
	0.259

	Parental Expectations
	14.79±4.02
	14.05±4.11
	14.43±4.52
	5.387
	0.005

	Personal Standards
	17.81±4.05
	17.64±4.30
	18.13±4.22
	3.62
	0.027

	Doubts about Actions
	11.19±3.28
	10.87±3.24
	11.54±3.26
	9.932
	<0.001

	Maladaptive Perfectionism
	56.61±12.76
	55.11±12.84
	56.90±13.22
	4.079
	0.017

	Adaptive Perfectionism
	22.69±4.04
	22.36±4.74
	22.73±4.21
	1.354
	0.259

	Perfectionism Total Score
	79.29±13.17
	77.46±14.07
	79.63±13.84
	5.042
	0.007

	Depression
	5.49±4.23
	4.79±4.24
	4.91±3.78
	6.453
	0.002

	Anxiety
	4.09±3.85
	2.93±3.49
	3.63±3.53
	16.275
	<0.001

	Sleep Quality
	0.82±0.80
	0.60±0.72
	0.62±0.67
	21.021
	<0.001

	Sleep Latency
	1.13±0.89
	0.88 ± 0.87
	0.68 ± 0.80
	77.418
	<0.001

	Sleep duration
	0.58 ± 0.70
	0.67 ± 0.69
	0.82 ± 0.72
	32.116
	<0.001

	Sleep Efficiency
	0.13±0.45
	0.11±0.37
	0.17 ± 0.49
	5.997
	0.003

	Sleep Disturbance
	0.79±0.62
	0.62±0.62
	0.71 ± 0.60
	11.683
	<0.001

	Use of Sleeping Medication
	0.19±0.60
	0.14±0.53
	0.08 ± 0.40
	12.332
	<0.001

	Daytime Dysfunction
	1.06±0.99
	0.80±0.88
	0.89 ± 0.89
	13.204
	<0.001

	Sleep Quality Total Score
	4.71±3.27
	3.81±2.96
	3.97 ± 2.72
	18.121
	<0.001


Notes: Data are presented as mean ± standard deviation. Bold values indicate statistical significance (P < 0.05). 


Table S 4 Analysis of differences in study variables based on monthly living expenses
	
	Below 1000 
(n=260)
	1000–1500 
(n=1418)
	1500–2000 
(n=1205)
	Over 2000 
(n=258)
	F
	P

	Concern over Mistakes
	13.57±5.14
	12.80±4.91
	12.61±4.87
	12.41±5.08
	2.929
	0.033

	Organization
	22.02±4.44
	22.73±4.12
	22.70±4.32
	22.64±4.60
	1.947
	0.121

	Parental Expectations
	14.31±4.06
	14.53±4.38
	14.47±4.35
	14.10±4.38
	0.815
	0.486

	Personal Standards
	17.93±4.30
	17.87±4.11
	18.12±4.17
	17.86±4.66
	0.845
	0.469

	Doubts about Actions
	11.80±3.28
	11.50±3.21
	11.18±3.33
	10.72±3.18
	7.028
	<0.001

	Maladaptive Perfectionism
	57.61±13.19
	56.69±13.11
	56.37±12.85
	55.10±13.48
	1.669
	0.172

	Adaptive Perfectionism
	22.02±4.44
	22.73±4.12
	22.70±4.32
	22.64±4.60
	1.947
	0.121

	Perfectionism Total Score
	79.63±14.24
	79.42±13.72
	79.08 ± 13.53
	77.74±14.24
	1.13
	0.336

	Depression
	5.93 ± 4.70
	5.11 ± 3.90
	4.81±3.78
	4.77±4.44
	5.006
	0.002

	Anxiety
	4.31±4.06
	3.62±3.53
	3.49±3.52
	3.52±4.05
	3.037
	0.029

	Sleep Quality
	0.83±0.84
	0.67±0.70
	0.63±0.69
	0.66±0.78
	4.779
	0.003

	Time to Sleep
	1.01±0.91
	0.83 ± 0.85
	0.77 ± 0.82
	0.89 ± 0.92
	5.652
	0.001

	Sleep Duration
	0.67±0.72
	0.75 ± 0.72
	0.74 ± 0.71
	0.70 ± 0.75
	1.049
	0.37

	Sleep Efficiency
	0.17±0.49
	0.15±0.45
	0.15±0.46
	0.14±0.48
	0.197
	0.898

	Sleep Disturbance
	0.73±0.71
	0.72±0.61
	0.70±0.59
	0.69 ± 0.62
	0.523
	0.667

	Use of Sleeping Medication
	0.23±0.67
	0.09±0.41
	0.13±0.51
	0.11±0.48
	4.163
	0.006

	Daytime Dysfunction
	1.06±1.00
	0.92±0.90
	0.89 ± 0.90
	0.90 ± 1.01
	2.339
	0.072

	Sleep Quality Total Score
	4.71±3.46
	4.13±2.81
	4.00±2.85
	4.08 ± 3.28
	3.224
	0.022


Abbreviations: F, F-statistic; SD, standard deviation.
Notes: Data are presented as mean ± SD. Differences among groups were analyzed using one-way ANOVA. Bold values indicate statistical significance (P < 0.05).


[bookmark: _Ref1783]Table S 5 Comparison of study variables between students with and without left-behind experience
	
	No (n=2641)
	Yes (n=532)
	T
	P

	Concern over Mistakes
	12.61 ± 4.94
	13.51±4.82
	-3.858
	<0.001

	Organization
	22.78±4.28
	22.04±4.17
	3.642
	<0.001

	Parental Expectations
	14.34±4.33
	15.00±4.34
	-3.174
	0.002

	Personal Standards
	17.91±4.21
	18.26±4.10
	-1.755
	0.079

	Doubts about Actions
	11.20±3.30
	12.02±3.05
	-5.562
	<0.001

	Maladaptive Perfectionism
	56.06±13.13
	58.79±12.42
	-4.569
	<0.001

	Adaptive Perfectionism
	22.78 ± 4.28
	22.04±4.17
	3.642
	<0.001

	Perfectionism Total Score
	78.83±13.84
	80.83±13.12
	-3.046
	0.002

	Depression
	4.79±3.87
	6.23±4.30
	-7.119
	<0.001

	Anxiety
	3.46±3.55
	4.43±3.88
	-5.673
	<0.001

	Sleep Quality
	0.64±0.71
	0.81±0.76
	-5.168
	<0.001

	Time to Fall Asleep
	0.79 ± 0.84
	0.99 ± 0.89
	-4.746
	<0.001

	Sleep Duration
	0.72±0.71
	0.79 ± 0.74
	-2.08
	0.038

	Sleep Efficiency
	0.15±0.46
	0.15±0.46
	-0.065
	0.948

	Sleep Disturbance
	0.69±0.61
	0.83±0.62
	-5.058
	<0.001

	Use of Sleeping Medication
	0.11±0.46
	0.17±0.58
	-2.293
	0.022

	Daytime Dysfunction
	0.87±0.90
	1.15±0.97
	-6.078
	<0.001

	Sleep Quality Total Score
	3.97±2.87
	4.90±3.10
	-6.382
	<0.001


Abbreviations: t, t-statistic; SD, standard deviation.
Notes: Data are presented as mean ± SD. Differences between groups were analyzed using independent samples t-test. Bold values indicate statistical significance (P < 0.05).
[bookmark: _Ref1819]Table S 6 Correlation Analysis of Perfectionism, Depression, Anxiety, and Sleep Quality
	
	M
	SD
	1
	2
	3
	4
	5

	1.Sleep Quality
	4.123
	2.926
	1
	
	
	
	

	2.Depression
	5.033
	3.985
	0.531
	1
	
	
	

	3.Anxiety
	3.62
	3.623
	0.485
	0.747
	1
	
	

	4.Maladaptive Perfectionism
	56.516
	13.052
	0.332
	0.395
	0.417
	1
	

	5.Adaptive Perfectionism
	22.652
	4.267
	-0.154
	-0.234
	-0.147
	0.001
	1


Abbreviations: M, mean; SD, standard deviation.
Notes: Bold values indicate statistical significance (p < 0.01).
[bookmark: _Ref725]Table S 7  Model Fit Indices for the Measurement Model
	Model
	Χ2
	df
	χ2/df
	CFI
	TLI
	SRMR
	RMSEA(90%CI)

	Measurement Model
	593.79
	485
	1.22
	0.985
	0.984
	0.041
	0.025[0.017,0.032]


Abbreviations: χ2，Chi-square statistic; df, degrees of freedom; CFI, Comparative Fit Index; TLI, Tucker-Lewis Index; SRMR, Standardized Root Mean Square Residual; RMSEA, Root Mean Square Error of Approximation; CI, confidence interval.
Notes: Recommended criteria for good fit: χ2/df< 3 (or 5); CFI > 0.90; TLI > 0.90; SRMR < 0.08; RMSEA < 0.08.

[bookmark: _Ref755]Table S 8 Convergent Validity and Reliability Analyses
	Factor
	AVE
	CR

	Sleep Quality
	0.600
	0.913

	Depression
	0.629
	0.938

	Anxiety
	0.603
	0.914

	Adaptive perfectionism
	0.603
	0.901

	Maladaptive perfectionism
	0.610
	0.862


Abbreviations: AVE, average variance extracted; CR, composite reliability.
Notes: Recommended criteria: AVE > 0.50 and CR > 0.70.

[bookmark: _Ref777]Table S 9 Measurement Model Parameter Estimates
	Latent Variable
	Indicator
	B
	S.E.
	CR
	p
	β
	SMC

	Sleep Quality
	Subjective Sleep Quality
	1.000
	-
	-
	-
	0.773
	0.597

	
	Time to Fall Asleep
	1.003
	0.066
	15.252
	<0.001
	0.765
	0.586

	
	Sleep Duration
	1.051
	0.068
	15.454
	<0.001
	0.774
	0.599

	
	Sleep Efficiency
	1.055
	0.066
	15.914
	<0.001
	0.793
	0.629

	
	Sleep Disturbance
	1.042
	0.067
	15.463
	<0.001
	0.774
	0.599

	
	Use of Sleeping Medication
	1.060
	0.068
	15.690
	<0.001
	0.784
	0.614

	
	Daytime Dysfunction
	0.974
	0.065
	15.072
	<0.001
	0.758
	0.574

	Depression
	PHQ-1
	1.000
	-
	-
	-
	0.767
	0.589

	
	PHQ-2
	0.971
	0.062
	15.609
	<0.001
	0.772
	0.596

	
	PHQ-3
	1.096
	0.066
	16.715
	<0.001
	0.817
	0.667

	
	PHQ-4
	1.043
	0.065
	16.031
	<0.001
	0.789
	0.623

	
	PHQ-5
	1.087
	0.065
	16.686
	<0.001
	0.816
	0.666

	
	PHQ-6
	1.012
	0.065
	15.637
	<0.001
	0.773
	0.598

	
	PHQ-7
	1.051
	0.064
	16.349
	<0.001
	0.802
	0.644

	
	PHQ-8
	1.012
	0.062
	16.376
	<0.001
	0.803
	0.645

	
	PHQ-9
	1.058
	0.065
	16.153
	<0.001
	0.794
	0.631

	Anxiety
	GAD-1
	1.000
	-
	-
	-
	0.769
	0.591

	
	GAD-2
	0.977
	0.065
	15.034
	<0.001
	0.759
	0.576

	
	GAD-3
	1.036
	0.066
	15.724
	<0.001
	0.789
	0.622

	
	GAD-4
	1.009
	0.065
	15.633
	<0.001
	0.785
	0.616

	
	GAD-5
	1.050
	0.067
	15.585
	<0.001
	0.783
	0.613

	
	GAD-6
	1.012
	0.065
	15.445
	<0.001
	0.777
	0.604

	
	GAD-7
	1.011
	0.066
	15.373
	<0.001
	0.774
	0.599

	Adaptive Perfectionism
	Org-1
	1.000
	-
	-
	-
	0.792
	0.628

	
	Org-2
	0.971
	0.064
	15.283
	<0.001
	0.756
	0.572

	
	Org-3
	1.037
	0.063
	16.343
	<0.001
	0.799
	0.638

	
	Org-4
	0.997
	0.065
	15.290
	<0.001
	0.757
	0.573

	
	Org-5
	0.971
	0.064
	15.090
	<0.001
	0.749
	0.560

	
	Org-6
	1.065
	0.064
	16.533
	<0.001
	0.806
	0.650

	Maladaptive Perfectionism
	Concern over Mistakes
	1.000
	-
	-
	-
	0.803
	0.645

	
	Parental Expectations
	0.884
	0.060
	14.759
	<0.001
	0.749
	0.560

	
	Personal Standards
	0.927
	0.061
	15.285
	<0.001
	0.771
	0.595

	
		Doubts about Actions



	0.928
	0.058
	15.919
	<0.001
	0.799
	0.639


Abbreviations: B, unstandardized path coefficient; S.E., standard error; C.R., critical ratio (t-value); β, standardized factor loading; SMC, squared multiple correlation ; PHQ, Patient Health Questionnaire (9-item); GAD, Generalized Anxiety Disorder scale (7-item); Org, items from the Organization subscale of the Frost Multidimensional Perfectionism Scale.
Notes: All standardized factor loadings were significant at p<0.001,p<0.001. Dashes (-) indicate reference indicators fixed at 1.000 for model identification purposes.

[bookmark: _Ref807]Table S 10 Discriminant Validity Analysis based on the Fornell-Larcker Criterion
	
	1
	2
	3
	4
	5

	1.Sleep Quality
	0.774
	
	
	
	

	2.Depression
	0.403
	0.793
	
	
	

	3.Anxiety
	0.415
	0.421
	0.777
	
	

	4.Adaptive perfectionism
	-0.256
	-0.326
	-0.236
	0.777
	

	5.Maladaptive perfectionism
	0.472
	0.460
	0.438
	-0.417
	0.781


[bookmark: _GoBack]Abbreviations: AVE, average variance extracted.
Notes: Values on the diagonal (in bold) represent the square root of the AVE. Off-diagonal values are the Pearson correlation coefficients between the latent variables. Discriminant validity is established when the square root of AVE for a given construct is greater than its correlations with all other constructs.
Information Classification: General



5Information Classification: General


