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Table S1. Demographic characteristics by age in MCS
	Age
	total
	wave2
	wave3
	wave4
	wave5
	wave6
	wave7
	Gender

	
	76424
	14565
	14750
	13499
	12892
	11434
	9284
	Boys
	Girls

	
	
	
	
	
	
	
	
	
	

	2 years
	1621
	1621
	
	
	
	
	
	829
	792

	3 years
	12776
	12776
	
	
	
	
	
	6470
	6306

	4 years
	3104
	168
	2936
	
	
	
	
	1565
	1539

	5 years
	11796
	
	11796
	
	
	
	
	6026
	5770

	6 years
	2534
	
	18
	2516
	
	
	
	1246
	1288

	7 years
	10970
	
	
	10970
	
	
	
	5603
	5367

	8 years
	13
	
	
	13
	
	
	
	5
	8

	10 years
	4260
	
	
	
	4260
	
	
	2123
	2137

	11 years
	8569
	
	
	
	8569
	
	
	4330
	4239

	12 years
	63
	
	
	
	63
	
	
	32
	31

	13 years
	2789
	
	
	
	
	2789
	
	1415
	1374

	14 years
	8494
	
	
	
	
	8494
	
	4252
	4242

	15 years
	151
	
	
	
	
	151
	
	75
	76

	16 years
	3017
	
	
	
	
	
	3017
	1503
	1514

	17 years
	6232
	
	
	
	
	
	6232
	3110
	3122

	18 years
	35
	
	
	
	
	
	35
	18
	17


Note. Values represent the number of participants


Table S2. TVEM model equations for child internalizing/externalizing problems in each step
	Model
	Description
	Equations

	Model 1.1 
	Main effect of paternal anxiety/depression
	Child_In(age) / Child_Ex(age) = β₀(age) + β₁(age) × SES + β₂(age) × Father_EDU + β₃(age) × Father_age + β₄(age) × gender + β₅(age) × Father_AD + b(age) + e

	Model 1.2 
	Main effect of maternal anxiety/depression
	Child_In(age) / Child_Ex(age) = β₀(age) + β₁(age) × SES + β₂(age) × Mother_EDU + β₃(age) × Mother_age + β₄(age) × gender + β₅(age) × Mother_AD + b(age) + e

	Model 1.3
	Interaction between paternal anxiety/depression and child gender
	Child_In(age) / Child_Ex(age) = β₀(age) + β₁(age) × SES + β₂(age) × Father_EDU + β₃(age) × Father_age + β₄(age) × gender + β₅(age) × inter_father_gender + β6(age) × Father_AD + b(age) + e

	Model 1.4
	Interaction between maternal anxiety/depression and child gender
	Child_In(age) / Child_Ex(age) = β₀(age) + β₁(age) × SES + β₂(age) × Mother_EDU + β₃(age) × Mother_age + β₄(age) × gender + β₅(age) × inter_mother_gender + β6(age) × Mother_AD + b(age) + e

	Model 1.5_boys
	Effect of paternal anxiety/depression for boys
	Child_In(age) / Child_Ex(age) = β₀(age) + β₁(age) × SES + β₂(age) × Father_EDU + β₃(age) × Father_age + β4(age) × Father_AD + b(age) + e

	Model 1.6_boys
	Effect of maternal anxiety/depression for boys
	Child_In(age) / Child_Ex(age) = β₀(age) + β₁(age) × SES + β₂(age) × Mother_EDU + β₃(age) × Mother_age + β4(age) × Mother_AD + b(age) + e

	Model 1.7_girls
	Effect of paternal anxiety/depression for boys
	As in Model 1.5

	Model 1.8_girls
	Effect of maternal anxiety/depression for boys
	As in Model 1.6


Note. Child_In=Child internalizing problems, Child_Ex=Child externalizing problems, Age=Child age, EDU=Education, AD=Anxiety/depression; inter_father_gender=Father_AD*gender, inter_mother_gender=Mother_AD*gender, β0(age)=Intercepts varying by child age, β1(age)-β6(age)=Slope Coefficients varying by Child age, b(age)=Individual random intercept, e=error term.

Table S3. Descriptives of key variables in MCS
Across the six waves, child internalizing problems followed a nonlinear pattern: mean scores decreased from age 3 (M = 2.92, SD = 2.53) to age 5 (M = 2.55, SD = 2.54), and subsequently increased, reaching their highest level at age 17 (M = 3.79, SD = 3.47). In contrast, mean externalizing problems declined consistently from age 3 (M = 6.72, SD = 3.81) to age 17 (M = 3.66, SD = 3.33). Boys consistently showed higher levels of externalizing problems than girls. Internalizing problems were slightly higher among boys during early childhood but were higher among girls during late adolescence. Paternal psychological distress remained relatively stable from ages 3 to 7, with mean scores increasing from M = 3.34 (SD = 2.75) at age 3 to M = 3.52 (SD = 2.99) at age 7, and then increasing further to M = 4.28 (SD = 3.25) at age 11 and M = 4.36 (SD = 3.07) at age 14, before remaining relatively stable at age 17 (M = 4.35, SD = 3.14). Maternal psychological distress showed a broadly similar developmental pattern, decreasing slightly from age 3 (M = 3.35, SD = 3.60) to age 7 (M = 3.17, SD = 3.79), increasing at age 11 (M = 4.10, SD = 4.30), and reaching its highest level at age 14 (M = 4.44, SD = 4.05), followed by a slight decline at age 17 (M = 4.30, SD = 3.91).
	
	N
	Min
	Max
	Mean
	SD
	Skew
	Kurtosis

	Wave2 Child internalizing problems
	14565
	0
	18
	2.92 
	2.53 
	1.21 
	1.70 

	Wave3 Child internalizing problems
	14750
	0
	18
	2.55 
	2.54 
	1.51 
	2.89 

	Wave4 Child internalizing problems
	13499
	0
	19
	2.76 
	2.80 
	1.47 
	2.47 

	Wave5 Child internalizing problems
	12892
	0
	19
	3.24 
	3.17 
	1.39 
	2.03 

	Wave6 Child internalizing problems
	11434
	0
	19
	3.78 
	3.42 
	1.24 
	1.45 

	Wave7 Child internalizing problems
	9284
	0
	18
	3.79 
	3.47 
	1.20 
	1.16 

	Wave2 Child externalizing problems
	14565
	0
	20
	6.72 
	3.81 
	0.56 
	-0.04 

	Wave3 Child externalizing problems
	14750
	0
	20
	4.82 
	3.43 
	0.83 
	0.48 

	Wave4 Child externalizing problems
	13499
	0
	20
	4.76 
	3.61 
	0.87 
	0.41 

	Wave5 Child externalizing problems
	12892
	0
	20
	4.50 
	3.59 
	0.99 
	0.79 

	Wave6 Child externalizing problems
	11434
	0
	20
	4.41 
	3.57 
	1.06 
	1.08 

	Wave7 Child externalizing problems
	9284
	0
	20
	3.66 
	3.33 
	1.25 
	1.71 

	Wave2 Paternal anxiety/depression
	14565
	0
	24
	3.34 
	2.75 
	1.40 
	4.20 

	Wave3 Paternal anxiety/depression
	14750
	0
	24
	3.41 
	2.94 
	1.63 
	5.30 

	Wave4 Paternal anxiety/depression
	13499
	0
	24
	3.52 
	2.99 
	1.44 
	3.99 

	Wave5 Paternal anxiety/depression
	12892
	0
	24
	4.28 
	3.25 
	1.39 
	3.83 

	Wave6 Paternal anxiety/depression
	11434
	0
	24
	4.36 
	3.07 
	1.24 
	3.97 

	Wave7 Paternal anxiety/depression
	9284
	0
	24
	4.35 
	3.14 
	1.14 
	3.52 

	Wave2 Maternal anxiety/depression
	14565
	0
	24
	3.35 
	3.60 
	1.86 
	4.44 

	Wave3 Maternal anxiety/depression
	14750
	0
	24
	3.22 
	3.78 
	1.92 
	4.58 

	Wave4 Maternal anxiety/depression
	13499
	0
	24
	3.17 
	3.79 
	1.91 
	4.44 

	Wave5 Maternal anxiety/depression
	12892
	0
	24
	4.10 
	4.30 
	1.62 
	2.99 

	Wave6 Maternal anxiety/depression
	11434
	0
	24
	4.44 
	4.05 
	1.44 
	2.51 

	Wave7 Maternal anxiety/depression
	9284
	0
	24
	4.30 
	3.91 
	1.46 
	2.79 





Table S4. Bivariate correlations among key variables in MCS
Across waves, maternal psychological distress was more strongly correlated with both child internalizing and externalizing problems than paternal psychological distress. For both parents, correlations with internalizing problems were generally stronger than correlations with externalizing problems. For example, at wave 5 (age 11), the correlation between maternal psychological distress and internalizing problems was r = .368, whereas the paternal–internalizing correlation was r = .294. Maternal and paternal psychological distress were moderately and consistently correlated with each other across waves (rs = .286-.347). Socioeconomic status was negatively correlated with both child internalizing and externalizing problems across waves, and in several waves these correlations were stronger than those involving paternal psychological distress. Parental age and education also showed associations with child problem behaviors and were therefore included as covariates in subsequent models.
	MCS - wave2
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1. Child internalizing problems
	1
	
	
	
	
	
	
	
	
	

	2. Child externalizing problems
	.382**
	1
	
	
	
	
	
	
	
	

	3. Paternal anxiety/depression
	.252**
	.208**
	1
	
	
	
	
	
	
	

	4. Maternal anxiety/depression
	.295**
	.318**
	.290**
	1
	
	
	
	
	
	

	5. SES
	-.240**
	-.266**
	-.261**
	-.229**
	1
	
	
	
	
	

	6. Father age
	-.113**
	-.184**
	-.093**
	-.092**
	.290**
	1
	
	
	
	

	7. Mother age
	-.153**
	-.229**
	-.120**
	-.111**
	.399**
	.712**
	1
	
	
	

	8. Father education
	-.074**
	-.176**
	-.060**
	-.067**
	.430**
	.228**
	.285**
	1
	
	

	9. Mother education
	-.142**
	-.219**
	-.091**
	-.098**
	.449**
	.226**
	.293**
	.438**
	1
	

	10. Child age
	-.004
	-.007
	.008
	.021*
	-.01
	-.025**
	-.018*
	-.007
	.011
	1

	11. Child gender
	.042**
	.113**
	.022**
	.018*
	.002
	-.006
	-.007
	-.007
	.004
	-.003

	MCS - wave3
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1. Child internalizing problems
	1
	
	
	
	
	
	
	
	
	

	2. Child externalizing problems
	.404**
	1
	
	
	
	
	
	
	
	

	3. Paternal anxiety/depression
	.241**
	.213**
	1
	
	
	
	
	
	
	

	4. Maternal anxiety/depression
	.328**
	.300**
	.286**
	1
	
	
	
	
	
	

	5. SES
	-.220**
	-.243**
	-.273**
	-.230**
	1
	
	
	
	
	

	6. Father age
	-.090**
	-.150**
	-.069**
	-.052**
	.260**
	1
	
	
	
	

	7. Mother age
	-.131**
	-.191**
	-.101**
	-.075**
	.377**
	.713**
	1
	
	
	

	8. Father education
	-.053**
	-.159**
	-.071**
	-.067**
	.414**
	.224**
	.280**
	1
	
	

	9. Mother education
	-.113**
	-.203**
	-.096**
	-.099**
	.444**
	.229**
	.295**
	.432**
	1
	

	10. Child age
	-.009
	-.022**
	-.007
	.003
	-.007
	.025**
	.018*
	.005
	.01
	1

	11. Child gender
	.022**
	.147**
	.021*
	.011
	.003
	-.002
	-.005
	-.012
	.001
	.005

	MCS - wave4
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1. Child internalizing problems
	1
	
	
	
	
	
	
	
	
	

	2. Child externalizing problems
	.452**
	1
	
	
	
	
	
	
	
	

	3. Paternal anxiety/depression
	.283**
	.231**
	1
	
	
	
	
	
	
	

	4. Maternal anxiety/depression
	.355**
	.298**
	.305**
	1
	
	
	
	
	
	

	5. SES
	-.219**
	-.222**
	-.274**
	-.227**
	1
	
	
	
	
	

	6. Father age
	-.089**
	-.141**
	-.069**
	-.066**
	.229**
	1
	
	
	
	

	7. Mother age
	-.144**
	-.188**
	-.121**
	-.088**
	.343**
	.710**
	1
	
	
	

	8. Father education
	-.065**
	-.141**
	-.085**
	-.070**
	.397**
	.211**
	.267**
	1
	
	

	9. Mother education
	-.116**
	-.176**
	-.104**
	-.103**
	.432**
	.204**
	.267**
	.418**
	1
	

	10. Child age
	.002
	-.022*
	.005
	.01
	-.007
	.012
	.01
	-.013
	.001
	1

	11. Child gender
	.029**
	.173**
	.028**
	.018*
	.007
	-.011
	-.008
	-.002
	0
	.014

	MCS - wave5
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1. Child internalizing problems
	1
	
	
	
	
	
	
	
	
	

	2. Child externalizing problems
	.498**
	1
	
	
	
	
	
	
	
	

	3. Paternal anxiety/depression
	.294**
	.249**
	1
	
	
	
	
	
	
	

	4. Maternal anxiety/depression
	.368**
	.333**
	.324**
	1
	
	
	
	
	
	

	5. SES
	-.216**
	-.264**
	-.282**
	-.292**
	1
	
	
	
	
	

	6. Father age
	-.072**
	-.135**
	-.086**
	-.073**
	.302**
	1
	
	
	
	

	7. Mother age
	-.110**
	-.181**
	-.110**
	-.106**
	.435**
	.698**
	1
	
	
	

	8. Father education
	-.073**
	-.159**
	-.092**
	-.098**
	.440**
	.204**
	.256**
	1
	
	

	9. Mother education
	-.115**
	-.182**
	-.114**
	-.144**
	.491**
	.193**
	.240**
	.396**
	1
	

	10. Child age
	-.016
	-.037**
	-.015
	.005
	0
	.020*
	.020*
	-.006
	.012
	1

	11. Child gender
	.009
	.171**
	.014
	-.002
	.008
	-.001
	-.003
	0
	.003
	.007

	MCS - wave6
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1. Child internalizing problems
	1
	
	
	
	
	
	
	
	
	

	2. Child externalizing problems
	.468**
	1
	
	
	
	
	
	
	
	

	3. Paternal anxiety/depression
	.322**
	.265**
	1
	
	
	
	
	
	
	

	4. Maternal anxiety/depression
	.339**
	.291**
	.320**
	1
	
	
	
	
	
	

	5. SES
	-.232**
	-.272**
	-.310**
	-.277**
	1
	
	
	
	
	

	6. Father age
	-.076**
	-.144**
	-.100**
	-.084**
	.262**
	1
	
	
	
	

	7. Mother age
	-.115**
	-.180**
	-.125**
	-.119**
	.353**
	.762**
	1
	
	
	

	8. Father education
	-.087**
	-.149**
	-.098**
	-.102**
	.416**
	.186**
	.231**
	1
	
	

	9. Mother education
	-.140**
	-.183**
	-.124**
	-.149**
	.479**
	.171**
	.208**
	.373**
	1
	

	10. Child age
	-.004
	-.015
	-.003
	.031**
	.014
	.023*
	.016
	-.004
	.002
	1

	11. Child gender
	-.059**
	.147**
	.004
	-.015
	.006
	.002
	.006
	-.006
	.001
	-.006

	MCS - wave7
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1. Child internalizing problems
	1
	
	
	
	
	
	
	
	
	

	2. Child externalizing problems
	.483**
	1
	
	
	
	
	
	
	
	

	3. Paternal anxiety/depression
	.323**
	.261**
	1
	
	
	
	
	
	
	

	4. Maternal anxiety/depression
	.369**
	.298**
	.347**
	1
	
	
	
	
	
	

	5. SES
	-.415**
	-.383**
	-.354**
	-.435**
	1
	
	
	
	
	

	6. Father age
	-.075**
	-.126**
	-.130**
	-.100**
	.427**
	1
	
	
	
	

	7. Mother age
	-.108**
	-.151**
	-.146**
	-.129**
	.590**
	.734**
	1
	
	
	

	8. Father education
	-.081**
	-.137**
	-.082**
	-.100**
	.607**
	.196**
	.252**
	1
	
	

	9. Mother education
	-.126**
	-.154**
	-.093**
	-.144**
	.680**
	.176**
	.208**
	.395**
	1
	

	10. Child age
	-.016
	-.001
	-.014
	.023*
	.018
	.02
	.031**
	-.006
	-.004
	1

	11. Child gender
	-.102**
	.127**
	-.01
	-.005
	.028**
	.003
	.005
	-.015
	-.008
	.001


Note. **, p < .01; *, p < .05 (two-tailed);


Table S5. Age varying parameter coefficients in TVEM models
	TVEM Models for child internalizing problems in MCS

	Age
	Model 1.1
	Model 1.2
	Model 1.3
	Model 1.4
	Model 1.5
	Model 1.6
	Model 1.7
	Model 1.8

	
	Father_AD
	Mother_AD
	Inter_father_gender
	Inter_mother_gender
	Father_AD in boys
	Mother_AD in boys
	Father_AD in girls
	Mother_AD in girls

	2
	0.13 [0.10, 0.17]
	0.14 [0.12, 0.17]
	0.00 [-0.04, 0.05]
	-0.05 [-0.09, -0.01]
	0.14 [0.09, 0.20]
	0.12 [0.09, 0.15]
	0.12 [0.07, 0.16]
	0.16 [0.13, 0.20]

	3
	0.13 [0.11, 0.15]
	0.15 [0.14, 0.17]
	0.02 [-0.01, 0.05]
	-0.01 [-0.04, 0.01]
	0.14 [0.12, 0.17]
	0.15 [0.13, 0.17]
	0.11 [0.09, 0.14]
	0.16 [0.15, 0.18]

	4
	0.12 [0.10, 0.14]
	0.17 [0.16, 0.18]
	0.03 [0.00, 0.05]
	0.01 [0.00, 0.03]
	0.13 [0.10, 0.15]
	0.17 [0.16, 0.19]
	0.12 [0.10, 0.14]
	0.16 [0.15, 0.18]

	5
	0.12 [0.11, 0.14]
	0.18 [0.17, 0.19]
	0.04 [0.01, 0.06]
	0.04 [0.02, 0.06]
	0.12 [0.10, 0.15]
	0.19 [0.18, 0.21]
	0.12 [0.10, 0.14]
	0.17 [0.15, 0.18]

	6
	0.14 [0.12, 0.15]
	0.19 [0.18, 0.20]
	0.04 [0.02, 0.07]
	0.05 [0.02, 0.07]
	0.15 [0.13, 0.17]
	0.21 [0.19, 0.23]
	0.12 [0.10, 0.14]
	0.17 [0.16, 0.19]

	7
	0.16 [0.14, 0.18]
	0.20 [0.19, 0.21]
	0.05 [0.02, 0.07]
	0.05 [0.03, 0.08]
	0.18 [0.16, 0.21]
	0.22 [0.20, 0.24]
	0.13 [0.11, 0.15]
	0.18 [0.16, 0.20]

	8
	0.17 [0.15, 0.19]
	0.21 [0.19, 0.22]
	0.05 [0.02, 0.08]
	0.05 [0.03, 0.08]
	0.19 [0.17, 0.22]
	0.23 [0.21, 0.25]
	0.13 [0.11, 0.16]
	0.18 [0.17, 0.20]

	9
	0.17 [0.15, 0.18]
	0.21 [0.20, 0.23]
	0.05 [0.02, 0.08]
	0.05 [0.03, 0.07]
	0.19 [0.16, 0.22]
	0.23 [0.22, 0.25]
	0.14 [0.12, 0.16]
	0.19 [0.17, 0.21]

	10
	0.17 [0.15, 0.19]
	0.21 [0.20, 0.23]
	0.04 [0.02, 0.07]
	0.04 [0.02, 0.06]
	0.18 [0.16, 0.21]
	0.24 [0.22, 0.25]
	0.15 [0.13, 0.18]
	0.20 [0.18, 0.22]

	11
	0.18 [0.16, 0.20]
	0.22 [0.20, 0.23]
	0.04 [0.01, 0.07]
	0.03 [0.00, 0.05]
	0.19 [0.16, 0.21]
	0.23 [0.21, 0.25]
	0.17 [0.14, 0.20]
	0.21 [0.19, 0.23]

	12
	0.20 [0.18, 0.22]
	0.22 [0.20, 0.23]
	0.03 [0.00, 0.07]
	0.02 [-0.01, 0.04]
	0.20 [0.18, 0.23]
	0.22 [0.20, 0.24]
	0.19 [0.17, 0.22]
	0.21 [0.19, 0.23]

	13
	0.22 [0.20, 0.24]
	0.21 [0.19, 0.23]
	0.03 [-0.01, 0.06]
	0.00 [-0.02, 0.03]
	0.23 [0.20, 0.26]
	0.21 [0.18, 0.23]
	0.21 [0.18, 0.24]
	0.21 [0.19, 0.23]

	14
	0.24 [0.22, 0.26]
	0.20 [0.18, 0.22]
	0.02 [-0.01, 0.06]
	-0.01 [-0.04, 0.02]
	0.25 [0.22, 0.29]
	0.19 [0.16, 0.21]
	0.23 [0.20, 0.26]
	0.21 [0.19, 0.23]

	15
	0.25 [0.22, 0.27]
	0.18 [0.16, 0.19]
	0.02 [-0.02, 0.05]
	-0.02 [-0.05, 0.01]
	0.26 [0.23, 0.30]
	0.16 [0.14, 0.18]
	0.23 [0.19, 0.26]
	0.19 [0.17, 0.22]

	16
	0.21 [0.18, 0.24]
	0.14 [0.12, 0.15]
	0.01 [-0.03, 0.05]
	-0.03 [-0.07, 0.00]
	0.23 [0.19, 0.27]
	0.11 [0.09, 0.14]
	0.19 [0.16, 0.22]
	0.16 [0.13, 0.18]

	17
	0.12 [0.10, 0.15]
	0.08 [0.06, 0.11]
	0.01 [-0.04, 0.05]
	-0.04 [-0.08, 0.00]
	0.14 [0.10, 0.18]
	0.07 [0.04, 0.10]
	0.11 [0.07, 0.15]
	0.10 [0.06, 0.13]

	18
	-0.04 [-0.12, 0.05]
	0.01 [-0.04, 0.05]
	0.00 [-0.07, 0.07]
	-0.05 [-0.11, 0.01]
	-0.02 [-0.16, 0.11]
	0.01 [-0.04, 0.06]
	-0.03 [-0.11, 0.06]
	0.01 [-0.05, 0.08]

	TVEM models for child externalizing problems in MCS

	Age
	Model 1.1
	Model 1.2
	Model 1.3
	Model 1.4
	Model 1.5
	Model 1.6
	Model 1.7
	Model 1.8

	
	Father_AD
	Mother_AD
	Inter_father_gender
	Inter_mother_gender
	Father_AD in boys
	Mother_AD in boys
	Father_AD in girls
	Mother_AD in girls

	2
	0.15 [0.10, 0.19]
	0.29 [0.26, 0.31]
	-0.01 [-0.07, 0.05]
	0.00 [-0.05, 0.04]
	0.12 [0.07, 0.17]
	0.32 [0.27, 0.37]
	0.16 [0.10, 0.23]
	0.28 [0.25, 0.32]

	3
	0.12 [0.10, 0.14]
	0.26 [0.24, 0.27]
	0.02 [-0.01, 0.06]
	0.02 [-0.01, 0.05]
	0.13 [0.10, 0.16]
	0.26 [0.24, 0.29]
	0.10 [0.07, 0.13]
	0.25 [0.22, 0.27]

	4
	0.11 [0.09, 0.13]
	0.23 [0.22, 0.25]
	0.05 [0.02, 0.08]
	0.03 [0.01, 0.06]
	0.14 [0.12, 0.17]
	0.23 [0.21, 0.26]
	0.08 [0.06, 0.11]
	0.22 [0.20, 0.24]

	5
	0.12 [0.10, 0.14]
	0.22 [0.21, 0.23]
	0.06 [0.03, 0.09]
	0.04 [0.02, 0.07]
	0.15 [0.13, 0.18]
	0.23 [0.21, 0.25]
	0.09 [0.07, 0.11]
	0.20 [0.18, 0.22]

	6
	0.13 [0.12, 0.15]
	0.21 [0.20, 0.23]
	0.07 [0.04, 0.10]
	0.05 [0.02, 0.08]
	0.16 [0.13, 0.18]
	0.23 [0.21, 0.25]
	0.10 [0.08, 0.13]
	0.19 [0.18, 0.21]

	7
	0.14 [0.13, 0.16]
	0.21 [0.19, 0.22]
	0.08 [0.04, 0.11]
	0.05 [0.02, 0.08]
	0.16 [0.14, 0.19]
	0.24 [0.21, 0.26]
	0.12 [0.09, 0.14]
	0.19 [0.17, 0.21]

	8
	0.15 [0.13, 0.17]
	0.21 [0.19, 0.22]
	0.07 [0.04, 0.11]
	0.05 [0.02, 0.08]
	0.16 [0.14, 0.19]
	0.24 [0.21, 0.26]
	0.12 [0.09, 0.15]
	0.19 [0.17, 0.21]

	9
	0.14 [0.12, 0.16]
	0.21 [0.19, 0.22]
	0.07 [0.04, 0.10]
	0.04 [0.02, 0.07]
	0.16 [0.14, 0.19]
	0.23 [0.21, 0.26]
	0.12 [0.10, 0.15]
	0.19 [0.18, 0.21]

	10
	0.14 [0.12, 0.16]
	0.21 [0.19, 0.22]
	0.06 [0.03, 0.10]
	0.04 [0.01, 0.07]
	0.17 [0.14, 0.19]
	0.22 [0.20, 0.25]
	0.12 [0.10, 0.14]
	0.20 [0.18, 0.21]

	11
	0.14 [0.12, 0.16]
	0.21 [0.19, 0.22]
	0.06 [0.03, 0.09]
	0.03 [0.01, 0.06]
	0.17 [0.14, 0.20]
	0.21 [0.19, 0.23]
	0.12 [0.10, 0.14]
	0.20 [0.18, 0.22]

	12
	0.15 [0.13, 0.17]
	0.20 [0.19, 0.21]
	0.05 [0.02, 0.09]
	0.03 [0.00, 0.05]
	0.18 [0.15, 0.20]
	0.20 [0.18, 0.22]
	0.12 [0.10, 0.15]
	0.19 [0.18, 0.21]

	13
	0.16 [0.14, 0.18]
	0.19 [0.17, 0.20]
	0.05 [0.01, 0.08]
	0.02 [-0.01, 0.05]
	0.18 [0.15, 0.21]
	0.19 [0.16, 0.21]
	0.13 [0.10, 0.16]
	0.19 [0.17, 0.21]

	14
	0.16 [0.14, 0.19]
	0.17 [0.16, 0.19]
	0.05 [0.01, 0.08]
	0.02 [-0.01, 0.04]
	0.18 [0.15, 0.21]
	0.17 [0.14, 0.20]
	0.14 [0.11, 0.17]
	0.17 [0.15, 0.19]

	15
	0.16 [0.14, 0.19]
	0.15 [0.13, 0.16]
	0.04 [0.01, 0.08]
	0.01 [-0.01, 0.04]
	0.18 [0.14, 0.21]
	0.15 [0.12, 0.18]
	0.14 [0.11, 0.17]
	0.15 [0.13, 0.17]

	16
	0.14 [0.12, 0.16]
	0.10 [0.09, 0.12]
	0.05 [0.01, 0.08]
	0.01 [-0.02, 0.05]
	0.15 [0.12, 0.19]
	0.11 [0.08, 0.14]
	0.13 [0.10, 0.15]
	0.11 [0.08, 0.13]

	17
	0.10 [0.07, 0.13]
	0.06 [0.03, 0.08]
	0.05 [0.00, 0.10]
	0.02 [-0.02, 0.06]
	0.12 [0.08, 0.16]
	0.06 [0.02, 0.10]
	0.09 [0.05, 0.12]
	0.06 [0.03, 0.09]

	18
	0.03 [-0.03, 0.09]
	0.00 [-0.04, 0.03]
	0.06 [-0.01, 0.13]
	0.03 [-0.03, 0.09]
	0.06 [0.00, 0.13]
	0.00 [-0.08, 0.07]
	0.01 [-0.07, 0.09]
	0.00 [-0.05, 0.04]

	18
	0.15 [0.10, 0.19]
	0.29 [0.26, 0.31]
	-0.01 [-0.07, 0.05]
	0.00 [-0.05, 0.04]
	0.12 [0.07, 0.17]
	0.32 [0.27, 0.37]
	0.16 [0.10, 0.23]
	0.28 [0.25, 0.32]


Note. Bolded coefficients indicate significant deviation from zero. Coefficient estimates for MCS were unavailable at ages 3–17; therefore, estimates from the nearest time points were used instead (i.e., 2.97, 3.94, 5.07, 6.04, 7.01, 7.98, 8.95, 9.92, 11.05, 12.02, 12.99, 13.96, 14.93, 16.06, and 17.03 years).


Figure S1. Coefficient curves for the age-varying associations between paternal and maternal anxiety/depression on child internalizing/externalizing problems (left: internalizing; right: externalizing), with each parent's effect estimated independently (without controlling for the other parent) 
[image: ]
As shown in Figure S1 and Table S6, The overall developmental patterns were consistent with the primary models: associations with internalizing problems increased before declining during adolescence, whereas those with externalizing problems generally attenuated with age.
Mutual parent adjustment nevertheless refined the timing of the parent-specific contrasts. For internalizing problems, the paternal coefficient first exceeded the maternal coefficient at approximately age 11 in the single-parent models (βpaternal = 0.26, 95% CI [0.24, 0.28]; βmaternal = 0.25, 95% CI [0.24, 0.27]), compared with approximately age 13 in the primary models, in which a significant paternal predominance was confined to ages 15–16. For externalizing problems, the parent-specific difference observed at age 16 in the single-parent models (βpaternal = 0.17, 95% CI [0.15, 0.20]; βmaternal = 0.12, 95% CI [0.11, 0.14]) was no longer statistically significant after mutual adjustment. Overall, mutual adjustment altered the timing and magnitude of specific parent contrasts without changing the broader developmental patterns.



Table S6. Age varying parameter coefficients in TVEM models, with each parent's effect estimated independently (without controlling for the other parent)
	Age
	child internalizing problems
	child externalizing problems 

	
	Model 1
	Model 2
	Model 1
	Model 2

	
	Father_AD
	Mother_AD
	Father_AD
	Mother_AD

	2
	0.18 [0.15, 0.22]
	0.17 [0.14, 0.20]
	0.22 [0.18, 0.27]
	0.31 [0.28, 0.33]

	3
	0.17 [0.16, 0.19]
	0.18 [0.16, 0.19]
	0.20 [0.18, 0.22]
	0.28 [0.26, 0.29]

	4
	0.17 [0.16, 0.19]
	0.19 [0.18, 0.20]
	0.19 [0.17, 0.21]
	0.26 [0.24, 0.27]

	5
	0.19 [0.17, 0.20]
	0.21 [0.19, 0.22]
	0.20 [0.18, 0.21]
	0.24 [0.23, 0.25]

	6
	0.20 [0.19, 0.22]
	0.22 [0.21, 0.23]
	0.20 [0.19, 0.22]
	0.24 [0.22, 0.25]

	7
	0.22 [0.20, 0.23]
	0.23 [0.22, 0.25]
	0.21 [0.19, 0.23]
	0.23 [0.22, 0.25]

	8
	0.23 [0.21, 0.25]
	0.24 [0.23, 0.25]
	0.21 [0.19, 0.23]
	0.24 [0.22, 0.25]

	9
	0.23 [0.21, 0.25]
	0.25 [0.23, 0.26]
	0.21 [0.19, 0.23]
	0.24 [0.22, 0.25]

	10
	0.24 [0.22, 0.26]
	0.25 [0.23, 0.26]
	0.21 [0.19, 0.23]
	0.24 [0.23, 0.25]

	11
	0.26 [0.24, 0.28]
	0.25 [0.24, 0.27]
	0.21 [0.19, 0.23]
	0.24 [0.22, 0.25]

	12
	0.28 [0.26, 0.30]
	0.25 [0.24, 0.27]
	0.22 [0.20, 0.24]
	0.23 [0.22, 0.25]

	13
	0.30 [0.28, 0.32]
	0.25 [0.24, 0.27]
	0.22 [0.20, 0.24]
	0.22 [0.21, 0.23]

	14
	0.31 [0.28, 0.33]
	0.25 [0.23, 0.26]
	0.22 [0.20, 0.25]
	0.20 [0.19, 0.22]

	15
	0.30 [0.27, 0.32]
	0.22 [0.20, 0.24]
	0.21 [0.19, 0.24]
	0.17 [0.16, 0.19]

	16
	0.25 [0.22, 0.27]
	0.17 [0.15, 0.19]
	0.17 [0.15, 0.20]
	0.12 [0.11, 0.14]

	17
	0.15 [0.12, 0.18]
	0.09 [0.07, 0.12]
	0.11 [0.09, 0.14]
	0.07 [0.04, 0.09]

	18
	0.00 [-0.06, 0.06]
	-0.02 [-0.07, 0.03]
	0.02 [-0.04, 0.08]
	0.00 [-0.04, 0.03]


Note. Bolded coefficients indicate significant deviation from zero. Coefficient estimates for MCS were unavailable at ages 3–17; therefore, estimates from the nearest time points were used instead (i.e., 2.97, 3.94, 5.07, 6.04, 7.01, 7.98, 8.95, 9.92, 11.05, 12.02, 12.99, 13.96, 14.93, 16.06, and 17.03 years).
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