
Appendix
Latent Profile Analysis was used to calculate the average membership probabilities of the optimal latent class (Class 2) for parent-child relationships: in the male group, the average membership probability ranged from 98.0% to 98.8%, while in the female group, the average membership probability of the optimal latent class (Class 2) for parent-child relationships ranged from 97.8% to 98.4%.

	Appendix Table 1 Average probability of attribution for each potential category

	Models
	Class1
	Class2

	Males
	
	

	Class1
	0.980
	0.020

	Class2
	0.012
	0.988

	Females
	
	

	Class1
	0.978
	0.022

	Class2
	0.016
	0.984



Spearman correlation analysis was used to examine the associations between adolescents’ parent-child relationships, negative emotions, psychological resilience, and school adaptation. The results showed that both Mother-child Relationship and Father-child Relationship were negatively correlated with stress, anxiety, and depression (P＜0.001), and positively correlated with psychological resilience (tenacity, strength, optimism) and school adaptation (school emotion and attitude, routine adaptation, academic adaptation, peer relationship, teacher-student relationship) (P＜0.001).
	Appendix Table 2  Spearman's correlation analysis of variables among adolescents

	variables
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1Father-child Relationship
	1
	
	
	
	
	
	
	
	
	
	
	
	

	2Mother-child relationship
	.655**
	1
	
	
	
	
	
	
	
	
	
	
	

	3Stress
	-.256**
	-.193**
	1
	
	
	
	
	
	
	
	
	
	

	4Anxiety
	-.254**
	-.199**
	.809**
	1
	
	
	
	
	
	
	
	
	

	5Depression
	-.327**
	-.270**
	.808**
	.749**
	1
	
	
	
	
	
	
	
	

	6Hardiness
	.375**
	.344**
	-.244**
	-.215**
	-.334**
	1
	
	
	
	
	
	
	

	7Strength
	.364**
	.361**
	-.261**
	-.223**
	-.351**
	.824**
	1
	
	
	
	
	
	

	8 Optimism
	.246**
	.263**
	-.128**
	-.077**
	-.205**
	.636**
	.668**
	1
	
	
	
	
	

	9School Attitudes and Emotions
	.303**
	.305**
	-.430**
	-.411**
	-.482**
	.278**
	.327**
	.138**
	1
	
	
	
	

	10 Routine Adjustment
	.220**
	.252**
	-.355**
	-.345**
	-.396**
	.145**
	.209**
	.059**
	.670**
	1
	
	
	

	11Academic Adjustment
	.338**
	.336**
	-.356**
	-.343**
	-.425**
	.368**
	.396**
	.172**
	.592**
	.504**
	1
	
	

	12 Peer Relationships
	.280**
	.312**
	-.395**
	-.390**
	-.454**
	.235**
	.279**
	.193**
	.706**
	.637**
	.467**
	1
	

	13 Teacher-Student Relationships
	.258**
	.243**
	-.442**
	-.434**
	-.500**
	.277**
	.301**
	.147**
	.698**
	.670**
	.568**
	.673**
	1

	** Correlation is significant at a confidence level (two-test) of 0.01.







[bookmark: _GoBack]Based on the results of latent profile analysis, a differential analysis was conducted on the different parent-child relationship patterns among adolescents.Results showed that in the male group, significant differences existed between the "good group" and "poor group" in terms of Gross Monthly Household Income, Stress, Anxiety, Depression, School Attitudes and Emotions, Routine Adaptation, Academic Adjustment, Peer Relationship, Teacher-Student Relationship, Parent-Child Relationship, and Psychological Resilience (all P < 0.05).In the female group, significant differences were observed between the "good group" and "poor group" in Stress, Anxiety, Depression, School Attitudes and Emotions, Routine Adaptation, Academic Adjustment, Peer Relationship, Teacher-Student Relationship, Parent-Child Relationship, and Psychological Resilience (all P < 0.05).

	Appendix Table 3 Differential Analysis of Different Parent-Child Relationship Patterns

	variables
	Males
	
	Females

	
	Class1
poor group
n=823(43.68%)
	Class2
poor group
n=1,061(56.32%)
	
	Class1
poor group
n=792(38.86%)
	Class2
good group
n=1,246(61.14%)

	Gross Monthly Household Income (yuan)
[n(%)]
	＜3000
	112（44.3)
	141（55.7)
	
	109(34.9)
	203(65.1)

	
	3001-8000
	499（43.4)
	651（56.6)
	
	499(39.9)
	753(60.1)

	
	＞8000
	212（44.1)
	269（55.9)
	
	185(39)
	289(61)

	H
	
	0.002
	
	
	0.822
	

	P
	
	0.961
	
	
	0.365
	

	Only child
[n(%)]
	Yes
	159（46.2)
	185（53.8)
	
	159(41)
	229(59)

	
	No
	664（43.1)
	876（56.9)
	
	634(38.4)
	1016(61.6)

	x2
	
	1.101
	
	
	0.863
	

	P
	
	0.294
	
	
	0.353
	

	Mother's Education Level
[n(%)]
	Junior high school and below
	455（43.4)
	594（56.6)
	
	439(37.4)
	735(62.6)

	
	Junior college/technical school/high school/vocational high school
	200（44.6)
	248（55.4)
	
	172(39.7)
	261(60.3)

	
	College and above
	168（43.4)
	219（56.6)
	
	182(42.2)
	249(57.8)

	H
	
	0.036
	
	
	3.168
	

	P
	
	0.850
	
	
	0.075
	

	Father's Education Level
[n(%)]
	Junior high school and below
	450（42.9)
	598（57.1)
	
	447(38.3)
	719(61.7)

	
	Junior college/technical school/high school/vocational high school
	212（44.6)
	263（55.4)
	
	195(38.2)
	316(61.8)

	
	College and above
	161（44.6)
	200（55.4)
	
	151(41.8)
	210(58.2)

	H
	
	0.486
	
	
	0.785
	

	P
	
	0.486
	
	
	0.376
	

	Sleeping hours(h)
[n(%)]
	<7
	150（40.5)
	220（59.5)
	
	135(37.3)
	227(62.7)

	
	7~9
	637（44.3)
	801（55.7)
	
	617(39.1)
	961(60.9)

	
	>9
	36（47.4)
	40（52.6)
	
	41(41.8)
	57(58.2)

	H
	
	2.124
	
	
	0.735
	

	P
	
	0.145
	
	
	0.391
	

	Myopia
[n(%)]
	Yes
	392（43.2)
	515（56.8)
	
	358(37.6)
	594(62.4)

	
	No
	431（44.1)
	546（55.9)
	
	435(40.1)
	651(59.9)

	x2
	
	0.153
	
	
	1.281
	

	P
	
	0.695
	
	
	0.258
	

	Stress
M(P25,P75)
	
	5(2,9)
	3(1,7)
	
	7(4,11)
	5(2,8)

	Z
	
	-0.8316
	
	
	-10.481
	

	P
	
	P＜0.001
	
	
	P＜0.001
	

	Anxiety
M(P25,P75)
	
	5(2,8)
	3(1,6)
	
	6(3,10)
	4(1,7)

	Z
	
	-8.671
	
	
	-10.903
	

	P
	
	P＜0.001
	
	
	P＜0.001
	

	Depression
M(P25,P75)
	
	5(2,9)
	2(0,5)
	
	7(3,10)
	3(1,6)

	Z
	
	-11.040
	
	
	-13.800
	

	P
	
	P＜0.001
	
	
	P＜0.001
	

	School Attitudes and Emotions M(P25,P75)
	
	26(21,31)
	30(25,33)
	
	25(20,30)
	31(26,33)

	Z
	
	-11.278
	
	
	-15.576
	

	P
	
	P＜0.001
	
	
	P＜0.001
	

	Routine Adaptation
M(P25,P75)
	
	16(13,18)
	17(14,20)
	
	16(14,18)
	18(16,20)

	Z
	
	-7.851
	
	
	-13.675
	

	P
	
	P＜0.001
	
	
	P＜0.001
	

	Academic adjustment
M(P25,P75)
	
	12(11,15)
	15(12,17)
	
	13(11,15)
	15(13,17)

	Z
	
	-12.474
	
	
	-14.248
	

	P
	
	P＜0.001
	
	
	P＜0.001
	

	Peer relationship
M(P25,P75)
	
	20(16,24)
	23(20,25)
	
	20(16,23)
	24(20,25)

	Z
	
	-10.206
	
	
	-15.772
	

	P
	
	P＜0.001
	
	
	P＜0.001
	

	Teacher-student relationship M(P25,P75)
	
	18(15,21)
	21(17,23.5)
	
	17.71(14,21)
	21(17,23)

	Z
	
	-9.199
	
	
	-13.037
	

	P
	
	P＜0.001
	
	
	P＜0.001
	

	Parent-Child Relationship
M(P25,P75)
	
	5.7(4.8,6.2)
	8.3(7.7,9.2)
	
	5.6(4.7,6.1)
	8.2(7.4,9)

	Z
	
	-37.210
	
	
	-37.221
	

	P
	
	P＜0.001
	
	
	P＜0.001
	

	Psychological Resilience
M(P25,P75)
	
	48(37,60)
	62(49,75)
	
	43(33,52)
	54(42.5,67)

	Z
	
	-14.839
	
	
	-14.589
	

	P
	
	P＜0.001
	
	
	P＜0.001
	

	Note: H: Kruskal-Wallis H test, Z: Mann-Whitney U test, χ²: Chi-square test.



Building on the retained class2 model, predictor variables—including Age, Gross Monthly Household Income, Only Child status, Mother's Education Level, Father's Education Level, Sleeping Hours, and Myopia—were incorporated. Using the R3STEP method and with the “good group” as the reference category, the predictive effects of each variable on the "poor group" were examined. Results indicated that none of the aforementioned variables exerted a significant predictive effect on the type of parent-child relationship among adolescents of different genders (all P > 0.05).

	Appendix Table 4
Selected Results of Conditional LCA Model Using R3step Method: Effects of Demographic Variables on Latent Class Membership

	variables
	Females
	
	Males

	
	Estimate
	S.E.
	Est./S.E.
	P-Value
	
	Estimate
	S.E.
	Est./S.E.
	P-Value

	Gross Monthly Household Income (yuan)
	0.074
	0.083
	0.899
	0.369
	
	0.044
	0.118
	0.375
	0.708

	Only child
	-0.019
	0.122
	-0.153
	0.878
	
	0.092
	0.181
	0.510
	0.610

	Mother's Education Level
	0.099
	0.078
	1.278
	0.201
	
	0.131
	0.114
	1.147
	0.251

	Father's Education Level
	-0.021
	0.081
	-0.26
	0.795
	
	0.061
	0.117
	0.526
	0.599

	Sleeping hours(h)
	0.090
	0.104
	0.872
	0.383
	
	0.150
	0.131
	1.145
	0.251

	Myopia
	0.064
	0.095
	0.671
	0.502
	
	0.146
	0.139
	1.053
	0.292

	Age
	0.008
	0.047
	0.172
	0.864
	
	0.059
	0.052
	1.141
	0.254





