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[bookmark: _Hlk205151727]Appendix Table. 1 Abbreviated names for the 12 main cancer groups (based on ICCC-3) in this study
	Code
	Name of disease
	Abbreviate name in this study

	Ⅰ
	Leukaemias, myeloproliferative and myelodysplastic diseases
	Leukaemias

	Ⅱ
	[bookmark: OLE_LINK23]Lymphomas and reticuloendothelial neoplasms
	Lymphomas

	Ⅲ
	CNS and miscellaneous intracranial and intraspinal neoplasms
	CNS tumours

	Ⅳ
	Neuroblastoma and other peripheral nervous cell tumours
	Neuroblastomas

	Ⅴ
	Retinoblastoma
	Retinoblastoma

	Ⅵ
	Renal tumours
	Renal tumours

	Ⅶ
	Hepatic tumours
	Hepatic tumours

	Ⅷ
	Malignant bone tumours
	Malignant bone tumours

	Ⅸ
	Sof tissue and other extraosseous sarcomas
	Soft-tissue sarcomas

	Ⅹ
	Germ cell tumours, trophoblastic tumours and neoplasms of gonads
	Germ cell tumours

	Ⅺ
	Other malignant epithelial neoplasms and malignant melanomas
	Malignant epithelial tumours and melanomas

	Ⅻ
	Other and unspecified malignant neoplasms
	Other cancers


Abbreviations: ICCC-3, the International Classification of Childhood Cancer, third revision; CNS, central nervous system. 

Appendix Table.2 BEARS-based sleep problem Questionnaire
	Sleep problems
	Items

	Bedtime difficulties
	Do you have difficulty falling asleep (e.g., tossing and turning in bed, taking a long time to fall asleep)?

	Excessive daytime sleepiness
	During the past 30 days, have you often felt sleepy during the day (e.g., while at school or while riding in a vehicle)?

	Night Awakenings
	Do you wake up frequently during the night and have difficulty falling back asleep?

	Sleep duration
	Do you get enough sleep at night?

	Snoring
	On a regular basis, do you often snore or experience breathing difficulties during sleep?

	Sleep regularity
	On a regular basis, do you maintain a consistent sleep schedule?



Appendix Table.3 KR-20 reliability and known-groups validity of the sleep problem scale
	Fatigue
	Number(%)
	Median
	IQR
	Z
	KR-20 coefficient

	
	
	
	P25
	P75
	
	

	≥60
	312(92.860)
	45.400
	37.500
	51.675
	-3.596***
	0.499

	＜60
	24(7.140)
	61.650
	60.100
	64.675
	
	


Abbreviations:***P<0.001







Appendix Table.4 Reliability Analysis of Depression, Anxiety, Anger, Fatigue Short Form and Composite Emotional Distress Combination Scale
	Scale
	Item
	Cronbach's α

	Depression
	8
	0.856

	Anxiety
	8
	0.879

	Anger
	6
	0.854

	Composite emotional distress Model 1a
	16
	0.909

	Composite emotional distress Model 2b
	14
	0.905

	Composite emotional distress Model 3c
	14
	0.910

	Composite emotional distress Model 4d
	22
	0.932

	Fatigue
	10
	0.903


a: Depression, Anxiety; b: Depression, Anger; c: Anxiety, Anger; d: Depression, Anxiety, Anger.

Appendix Table.5 KMO and Bartlett Test of Depression, Anxiety, Anger, Fatigue Short Form and Composite Emotional Distress Combination Scale
	
	Bartlett Test

	
	KMO
	χ²
	[bookmark: _Hlk197879713]df
	P

	Depression
	0.891
	973.044
	28
	<0.001

	Anxiety
	0.903
	1115.667
	28
	<0.001

	Anger
	0.836
	832.427
	15
	<0.001

	Composite emotional distress Model 1a
	0.929
	2335.462
	120
	<0.001

	Composite emotional distress Model 2b
	0.917
	2095.562
	91
	<0.001

	Composite emotional distress Model 3c
	0.919
	2223.808
	91
	<0.001

	Composite emotional distress Model 4d
	0.938
	3584.399
	231
	<0.001

	Fatigue
	0.897
	1753.741
	45
	<0.001


Abbreviations: χ², chi-square; df, degree of freedom.
a: Depression, Anxiety; b: Depression, Anger; c: Anxiety, Anger; d: Depression, Anxiety, Anger.

Appendix Table.6 Structural Validity Analysis of Depression, Anxiety, Anger, Fatigue Short Form and Composite Emotional Distress Combination Scale
	
	χ²/df
	IFI
	TLI
	CFI
	RMR
	RMSEA

	Standardized
	<3
	>0.900
	>0.900
	>0.900
	<0.050
	<0.080

	Depression
	2.902
	0.963
	0.944
	0.962
	0.035
	0.075

	Anxiety
	2.736
	0.970
	0.956
	0.970
	0.032
	0.072

	Anger
	1.372
	0.997
	0.993
	0.997
	0.020
	0.033

	Composite emotional distress Model 1a
	2.404
	0.936
	0.925
	0.936
	0.040
	0.065

	Composite emotional distress Model 2b
	2.695
	0.938
	0.924
	0.938
	0.041
	0.071

	Composite emotional distress Model 3c
	2.858
	0.936
	0.922
	0.936
	0.045
	0.074

	Composite emotional distress Model 4d
	2.455
	0.914
	0.902
	0.913
	0.045
	0.066

	Fatigue
	2.716
	0.973
	0.955
	0.972
	0.033
	0.072


Abbreviations: χ²/df, chi-square/degree of freedom; IFI, Incremental fit index; TLI, tucker-lewis index; CFI, comparative fit index; RMR, Root mean square residuals; RMSEA, root mean square error of approximation.
a: Depression, Anxiety; b: Depression, Anger; c: Anxiety, Anger; d: Depression, Anxiety, Anger.



Appendix Table.7 Discriminant Validity Analysis of Composite Emotional Distress Combination Scale
	Scale
	
	Depression
	Anxiety
	Anger

	Composite emotional distress Model 1a
	Depression
	0.438
	
	

	
	Anxiety
	0.297***
	0.480
	

	
	The square root of AVE
	0.662
	0.693
	

	Composite emotional distress Model 2b
	Depression
	0.438
	
	

	
	Anger
	0.315***
	
	0.488

	
	The square root of AVE
	0.662
	
	0.699

	Composite emotional distress Model 3c
	Anxiety
	
	0.480
	

	
	Anger
	
	0.308***
	0.489

	
	The square root of AVE
	
	0.693
	0.699

	Composite emotional distress Model 4d
	Depression
	0.445
	
	

	
	Anxiety
	0.291***
	0.490
	

	
	Anger
	0.314***
	0.317***
	0.499

	
	The square root of AVE
	0.667
	0.700
	0.706


***P<0.001; a: Depression, Anxiety; b: Depression, Anger; c: Anxiety, Anger; d: Depression, Anxiety, Anger.


Appendix Table.8 Basic information on childhood cancer survivors and univariate analysis
	Demographic variables
	Classification
	Number
(%)
	Median
(P25, P75)
	Z/χ²

	Age groups
	
	
	
	1.306
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	7-10
	167(49.7)
	11
(9,12)
	

	
	11-14 
	155(46.1)
	
	

	
	15-18
	14(4.2)
	
	

	Sex
	
	
	
	-1.888

	
	Male
	206(61.3)
	
	

	
	Female
	130(38.7)
	
	

	Only child status
	
	
	
	-0.659

	
	Yes
	102(30.4)
	
	

	
	No
	234(69.6)
	
	

	Treatment
modality
	
	
	
	3.440
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	Chemotherapy
	58(17.3)
	
	

	
	Surgery
	29(8.6)
	
	

	
	Various treatment methods
(Including others)
	179(53.3)
	
	

	
	Unknown
	70(20.8)
	
	

	Type of cancer
	
	
	
	-0.753

	
	Hematological tumor
	238(70.8)
	
	

	
	Solid tumor
	98(29.2)
	
	

	Tumor history status
	
	
	
	-2.241*

	
	Primary cancer
	76(22.6)
	
	

	
	Non-primary cancer
	260(77.4)
	
	

	[bookmark: OLE_LINK3]BMI
	
	
	
	5.107

	
	Severe/Moderate thinness
	52(15.5)
	
	

	
	Mild thinness
	22(6.5)
	
	

	
	Normal
	186(55.4)
	
	

	
	Overweight
	39(11.6)
	
	

	
	Obesity
	37(11.0)
	
	

	Monthly household
income
	
	
	
	-1.442

	
	≤6886 RMB
	195(58.0)
	5000
(3000,10000)
	

	
	>6886 RMB
	141(42.0)
	
	

	Father's educational
attainment
	
	
	
	4.561

	
	Bachelor's degree or above
	75(22.3)
	
	

	
	Associate degree, Vocational
high school
	46(13.7)
	
	

	
	Secondary specialized
school, Senior high school
	64(19.0)
	
	

	
	Junior high school or below
	151(44.9)
	
	

	Mother's educational
attainment
	
	
	
	3.090

	
	Bachelor's degree or above
	67(19.9)
	
	

	
	Associate degree, Vocational
high school
	53(15.8)
	
	

	
	Secondary specialized
school, Senior high school
	56(16.7)
	
	

	
	Junior high school or below
	160(47.6)
	
	


Note: *P<0.05; Z/χ², rank sum test statistics, BMI, body mass index.

[bookmark: _GoBack]Appendix Table.8 Basic information on childhood cancer survivors and univariate analysis (Continued)
	Demographic variables
	Classification
	Number
(%)
	Median
(P25, P75)
	Z/χ²

	Father's occupation
	
	
	
	7.121

	
	National civil servants
	12(3.6)
	
	

	
	Professional and technical
personnel
	22(6.5)
	
	

	
	Staff
	28(8.3)
	
	

	
	Enterprise management
personnel
	18(5.4)
	
	

	
	Worker
	51(15.2)
	
	

	
	Farmer
	83(24.7)
	
	

	
	Servicemen
	3(0.9)
	
	

	
	Freelancer
	32(9.5)
	
	

	
	Self-employed
	33(9.8)
	
	

	
	Unemployed personnel
	26(7.7)
	
	

	
	Retired personnel
	1(0.3)
	
	

	
	Others
	27(8.0)
	
	

	Mother's occupations
	
	
	
	10.175

	
	National civil servants
	8(2.4)
	
	

	
	Professional and technical
personnel
	19(5.7)
	
	

	
	Staff
	34(10.1)
	
	

	
	Enterprise management
personnel
	8(2.4)
	
	

	
	Worker
	23(6.8)
	
	

	
	Farmer
	79(23.5)
	
	

	
	Freelancer
	26(7.7)
	
	

	
	Self-employed
	22(6.5)
	
	

	
	Unemployed personnel
	82(24.4)
	
	

	
	Retired personnel
	1(0.3)
	
	

	
	Others
	34(10.1)
	
	

	Sleep problems
	
	
	1.00
(0.00,3.00)
	

	
	Bedtime difficulties
	157(46.70)
	
	

	
	Excessive daytime sleepiness
	133(39.60)
	
	

	
	Night Awakenings
	77(22.90)
	
	

	
	Sleep duration
	54(16.10)
	
	

	
	Snoring
	27(8.00)
	
	

	
	Sleep regularity
	99（29.50）
	
	

	
	No sleep problems
	86(25.60)
	
	

	[bookmark: OLE_LINK55]Emotional distress
	
	
	
	

	
	Depression
	
	52.50
(46.63,56.75)
	

	
	Anxiety
	
	47.95
(40.60,53.58)
	

	
	Anger
	
	44.65
(36.28,52.20)
	

	Fatigue
	
	
	46.50
(37.75,52.80)
	


Note: *P<0.05; Z/χ², rank sum test statistics.


Appendix Table.9 Hierarchical Regression Analysis of the impact of sleep problems and different emotional distress patterns on fatigue
	Predictive variables
	Model 1
	
	Model 2
	
	Model 3
	

	
	Std.β
	SE
	95%CI
	Std.β
	SE
	95%CI
	Std.β
	SE
	95%CI

	
	
	
	lower
	upper
	
	
	lower
	upper
	
	
	lower
	upper

	Tumor history status
	0.122
	1.301
	0.367
	5.484
	0.068
	1.235
	-0.793
	4.065
	0.045
	1.014
	-0.921
	3.068

	Sleep problems
	
	
	
	
	0.351
	0.380
	1.842
	3.338
	0.176
	0.328
	0.650
	1.941

	Depression
	
	
	
	
	
	
	
	
	0.563
	0.056
	0.610 
	0.832

	Anxiety
	
	
	
	
	
	
	
	
	
	
	
	

	Anger
	
	
	
	
	
	
	
	
	
	
	
	

	R2
	0.015
	0.135
	0.420

	Adjust R2
	0.012
	0.130
	0.415

	F
	5.060*
	26.086***
	80.096***

	VIF max
	1
	1.024
	1.132


Abbreviations: Standard β, standardized regression coefficient; SE, standard error; t, t statistics.
*P<0.05, ***P<0.001.

Appendix Table.9 Hierarchical Regression Analysis of the impact of sleep problems and different emotional distress patterns on fatigue (Continued)
	Predictive variables
	Model 4
	
	Model 5
	
	Model 6
	

	
	Std.β
	SE
	95%CI
	Std.β
	SE
	95%CI
	Std.β
	SE
	95%CI

	
	
	
	lower
	upper
	
	
	lower
	upper
	
	
	lower
	upper

	Tumor history status
	0.057
	0.992
	-0.582 
	3.321
	0.049
	0.960
	-0.727
	3.051
	0.047
	0.936
	-0.713
	2.968

	Sleep problems
	0.163
	0.322
	0.571
	1.838
	0.173
	0.309
	0.667
	1.881
	0.123
	0.307
	0.304
	1.511

	Depression
	
	
	
	
	
	
	
	
	0.332
	0.065
	0.297
	0.552

	Anxiety
	0.587
	0.048
	0.554
	0.743
	
	
	
	
	0.389
	0.056
	0.320
	0.540

	Anger
	
	
	
	
	0.614
	0.041
	0.530
	0.693
	
	
	
	

	R2
	0.444
	0.479
	0.508

	Adjust R2
	0.439
	0.474
	0.502

	F
	88.283***
	101.82***
	85.332***

	VIF max
	1.139
	1.117
	1.727


Abbreviations: Standard β, standardized regression coefficient; SE, standard error; t, t statistics.
***P<0.001.

Appendix Table.9 Hierarchical Regression Analysis of the impact of sleep problems and different emotional distress patterns on fatigue (Continued)
	Predictive variables
	Model 7
	
	Model 8
	
	Model 9
	

	
	Std.β
	SE
	95%CI
	Std.β
	SE
	95%CI
	Std.β
	SE
	95%CI

	
	
	
	lower
	upper
	
	
	lower
	upper
	
	
	lower
	upper

	Tumor history status
	0.042
	0.912
	-0.797
	2.792
	0.049
	0.906
	-0.612
	2.951
	0.044
	0.884
	-0.689
	2.790

	Sleep problems
	0.130
	0.297
	0.377
	1.547
	0.127
	0.296
	0.351
	1.515
	0.107
	0.290
	0.221
	1.363

	Depression
	0.302
	0.063
	0.262
	0.510
	
	
	
	
	0.215
	0.066
	0.147
	0.404

	Anxiety
	
	
	
	
	0.328
	0.056
	0.253
	0.472
	0.250
	0.058
	0.161
	0.390

	Anger
	0.436
	0.049
	0.338
	0.530
	0.412
	0.050
	0.312
	0.508
	0.333
	0.052
	0.229
	0.434

	R2
	0.532
	0.538
	0.562

	Adjust R2
	0.526
	0.533
	0.555

	F
	94.033***
	96.464***
	84.578***

	VIF max
	1.725
	1.824
	2.089


Abbreviations: Standard β, standardized regression coefficient; SE, standard error; t, t statistics.
***P<0.001.


Appendix Table.10 Model Fitting Indicators
	Index
	χ²/df
	GFI
	IFI
	TLI
	CFI
	RMSEA

	Standardized
	<3
	>0.900
	>0.900
	>0.900
	>0.900
	<0.080

	Model 3
	1.509
	0.972
	0.978
	0.966
	0.978
	0.039

	Model 4
	1.530
	0.971
	0.977
	0.965
	0.977
	0.072

	Model 5
	1.526
	0.972
	0.978
	0.965
	0.977
	0.040

	Model 6
	1.433
	0.972
	0.981
	0.971
	0.980
	0.040

	Model 7
	1.453
	0.972
	0.980
	0.970
	0.979
	0.037

	Model 8
	1.480
	0.971
	0.978
	0.968
	0.978
	0.038

	Model 9
	1.547
	0.968
	0.973
	0.964
	0.973
	0.040


Note: χ²/df, chi-square/degree of freedom; GFI, goodness of fit index; IFI, Incremental fit index; TLI, tucker-lewis index; CFI, comparative fit index; RMSEA, root mean square error of approximation.





