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[bookmark: _Toc139359717][bookmark: _Toc214624555]S11: Calculation of Effect Sizes (Cohen’s d)
Cohen´s d was calculated as follows:
1) Unconditional models: d =  
2) Conditional models: d =  
Where latent mean is the model estimated means of the change 1 and change 2 parameters from unconditional, and B is the estimates for the difference in the intercept and the change parameters. The pooled SD at pretest was calculated based on the estimates for the latent intercept variance  in unconditional models and the residual variance () in conditional models and the residual variance at T1 (.
For the model where covariance between pretest and follow-up time-specific residuals were freely estimated, the denominator SD in Cohen´s d was calculated with the following elements added to the latent intercept variance/residual variance:  in accordance with the calculation of SD of the difference score when there is a correlation between the two sets of measurements (Lakens, 2013). 



[bookmark: _Toc139359718][bookmark: _Toc214624556]SI2: Software Used in the Analyses
Analyses were conducted in R version 4.2.3 and Mplus version 8.3 (Muthén & Muthén, 2017). Missing data analyses and selection of the auxiliary variables were conducted using the R-packages Lavaan 0.6.15 (Rosseel, 2012) and SemTools version 0.5.6 (Jorgensen et al., 2022). The R-package MplusAutomation version 1.1.1 (Hallquist & Wiley, 2018) was used for automation of modeling in Mplus. G*POWER version 3.1 (Faul et al., 2007) was used for the power analyses.


[bookmark: _Toc214624557]SI3: Psychological Aggression Outcome
Table S1 contains estimates of skewness and kurtosis, and figures S1-S3 show distribution of the outcome variable across timepoints. The degree of non-normality and lack of variation in scores above 0, in combination with high degree of missingness over time, led us to abandon the analyses of this outcome. 

[bookmark: _Toc214624558]Table S1 
Skewness and Kurtosis of the Psychological Aggression Outcomes
	Variable and timepoint

	n
	Skewness
	Kurtosis

	Psychological aggression at pretest
	95
	3.17
	11.05

	Psychological aggression at posttest
	65
	6.18
	41.25

	Psychological aggression at follow-up
	58
	3.08
	8.69



[bookmark: _Toc214624559]Figure S1 
Scores on the Psychological Aggression Outcome - Pretest[image: ]
[bookmark: _Toc214624560]Figure S2 
Scores on the Psychological Aggression Outcome - Posttest[image: ]
[bookmark: _Toc214624561]Figure S3 
Scores on the Psychological Aggression Outcome – Follow-up
[image: ]
[bookmark: _Toc214624562][bookmark: _Toc139359719]SI4: Missing Data 
[bookmark: _Toc139359720][bookmark: _Toc214624563]Table S2 
Descriptive Statistics - Patterns of Missing Data
	
	Missing Pattern
Pretest – Posttest – Follow-up
	Frequency (%)

	Parent-reported outcomes

	
	1-1-1
	97 (61,0%)

	
	1-0-0
	41 (25,8%)

	
	1-1-0
	11 (6,9%)

	
	1-0-1
	9 (5,7%)

	
	0-1-1
	1 (0,6%)

	
	Total
	159

	Youth-reported outcomes

	
	1-1-1
	84 (52,8%)

	
	1-0-0
	43 (27,0%)

	
	1-1-0
	16 (10,1%)

	
	1-0-1
	13 (8,2%)

	
	0-0-0
	2 (1,3%)

	
	0-0-1
	1 (0,6%)

	
	Total
	159


Note. Missing=0, Present=1. 
[bookmark: _Toc139359721][bookmark: _Toc214624564]Table S3. 
Missing Data Classified by Type of Pattern 
	
	Missing category

	Frequency (%)

	Parent-reported outcomes

	
	Present or ignorable missingness
	107 (67.3%)

	
	Monotone missing after pre-test
	41 (25.8%)

	
	Missing only at follow-up
	11 (6.9%)

	
	Total
	159

	Youth-reported outcomes

	
	Present or ignorable missingness
	98 (61.6%)

	
	Monotone missing after pretest
	43 (27,0%)

	
	Missing only at follow-up
	16 (10,1%)

	
	Missing All
	2 (1,3%)

	
	Total
	159


Note. Classification is based on patterns that may be particularly detrimental to estimates of effect due to selective attrition. This includes monotone patterns of missingness such as the “1-0-0” or “1-1-0” that indicates drop out before one of the end points.
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[bookmark: _Toc214624565]SI5: Auxiliary Variables
Table S4 lists variables that were included as auxiliary variables in the multiple imputation. Gender and APQ positive parenting at pretest were included in all models as gender was related to missingness in general, and APQ positive parenting at pretest was found to potentially be related to differential drop out. Other potential auxiliary variables were identified by examining standardized mean differences (SMD) on available pretest variables and semi-partial correlations between candidate auxiliary variables and outcomes in each model separately (Raykov & Marcoulides, 2013; Raykov & West, 2015). Criterion used for identification of auxiliary variables were: 1) SMD greater than 0.2 or less than -0.2, and 2) a semi-partial correlation greater than .3 or less than -.3 as suggested by Enders (2022). All family functioning outcomes, with the exception of the Conflict Tactics Scale (CTS; i.e., negotiation and psychological aggression) were examined as potential auxiliary variables. CTS variables were not included due to a particularly high degree of missingness and severe non-normality. In addition, we examined youth age, and two variables found to be related to potential differential drop out in a previous article (pretest rule-breaking behavior and social skills; see Olseth et al., 2024). 
[bookmark: _Toc214624566]Table S4 
Variables Included as Auxiliary in Multiple Imputation Step
	Outcome model and respondent
	Auxiliary variables

	Parent-reported outcomes
	

	Positive involvement
	Gender, APQ Positive parenting (Y) T1
APQ Positive parenting (P) T1
APQ Positive parenting (P) T2
APQ Positive parenting (P) T3

	Positive parenting 
	Gender, APQ Positive parenting (Y) T1
APQ Positive involvement (P) T1 
APQ Positive involvement (P) T3

	Negotiation 
	Gender
APQ Positive parenting (Y) T1 
FES Conflict (P) T2
FES Cohesion (P) T2

	Psychological aggression
	Gender 
APQ Positive parenting (Y) T1 
FES Conflict (Y) T1
Social support (Y) T1

	Cohesion 
	Gender 
APQ Positive parenting (Y) T1
APQ Positive involvement (P) T1

	Conflict 
	Gender, 
APQ Positive parenting (Y) T1 
FES Cohesion (P) T1

	Youth-reported outcomes
	

	Positive involvement 
	Gender
APQ Positive parenting (Y) T1
IPPA Trust (Y) T2
IPPA Alienation (Y) T3
APQ Positive parenting (Y) T3 
FES Cohesion (P) T3

	Positive parenting 
	Gender, IPPA 
Trust (Y) T2 
FES Conflict (Y) T3

	Social support 
	Gender
APQ Positive parenting (Y) T1
IPPA Alienation (Y) T1
APQ Positive involvement (Y) T3 
IPPA Trust (Y) T2
FES Cohesion (Y) T2
FES Conflict (Y) T3

	Cohesion 
	Gender
APQ Positive parenting (Y) T1
IPPA Alienation (Y) T1
IPPA Trust (Y) T2
APQ Positive parenting (Y) T3

	Conflict 
	Gender
APQ Positive parenting (Y) T1
IPPA Alienation (Y) T1
IPPA Trust (Y) T2
FES Cohesion (Y) T2
IPPA Alienation (Y) T3
APQ Positive parenting (Y) T3 
APQ Positive involvement (Y) T3

	Alienation 
	Gender
APQ Positive parenting (Y) T1
IPPA Trust (Y) T2 
FES Cohesion (Y) T2
FES Conflict (Y) T3
APQ Positive parenting (Y) T3

	Communication 
	Gender
APQ Positive parenting (Y) T1
IPPA Alienation (Y) T1
IPPA Alienation (Y) T2
IPPA Trust (Y) T2
IPPA Alienation (Y) T3
APQ Positive parenting (Y) T3

	Trust 
	Gender
APQ Positive parenting (Y) T1
IPPA Alienation (Y) T1 
FES Cohesion (Y) T2
IPPA Alienation (Y) T3
FES Conflict (Y) T3
APQ Positive parenting (Y) T3



Note. APQ = Alabama Parenting Questionnaire. FES = Family Environment Scale. IPPA = Inventory of Parent and Peer Attachment. T1 = pretest, T2 = posttest, T3 = follow-up. Y = Youth. P = Parent. 


[bookmark: _Toc139359724][bookmark: _Toc214624567]SI6: Model Fit
Table S5 contains fit indices for both conditional and unconditional models. Fit was primarily assessed based on Chi-squared test (χ2) of model fit. Root mean square error of approximation (RMSEA) and Comparative fit index (CFI) were reported, but as we examined the models with few degrees of freedom we did not rely on these indices in evaluation of model fit (see Kenny et al., 2014; and Shi et al., 2021, for details on performance of other fit indices under conditions such as these). For the models where χ2 indicated poor model fit, we examined correlations between latent variables as suggested by Mun et al. (2009). See also Olseth et al. (2024) for additional information.
[bookmark: _Toc139359725][bookmark: _Toc214624568]Table S5 
Model Fit Indices for Conditional and Unconditional LCM
	Outcome - model
	χ2 (df)
	RMSEA 
[90% CI]
	CFI

	Parent-reported outcomes

	Positive involvement- unconditional modela
	0.187 (1)
	0 [0, .159]
	1

	Positive involvement - conditional modela
	0.192 (1)
	0 [0, .160]
	1

	Positive parenting - unconditional model
	3.690 (2)
	0.073 [0, .189]
	.977

	Positive parenting - conditional model
	3.759 (2)
	0.074 [0, .190]
	.977

	Negotiation - unconditional model
	0.066 (2)
	0 [0, 0]
	1

	Negotiation - conditional model
	0.078 (2)
	0 [0, 0]
	1

	Psychological aggression - unconditional modelb
	
	
	

	Psychological aggression - conditional modelb
	
	
	

	Cohesion - unconditional model
	5.157 (2)
	0.100 [0, 0.210]
	.942

	Cohesion - conditional model
	5.308 (2)
	0.102 [0, 0.212]
	.947

	Conflict - unconditional model
	3.781 (2)
	0.075 [0, 0.190]
	.979

	Conflict - conditional model
	3.471 (2)
	0.068 [0, 0.185]
	.986

	Youth-reported outcomes

	Positive involvement- unconditional model
	2.692 (2)
	0.047 [0, 0.171]
	. 981

	Positive involvement - conditional model
	2.740 (2)
	0.048 [0, 0172]
	.981

	Positive parenting - unconditional model
	1.959 (2)
	0 [0, 0.156]
	1

	Positive parenting - conditional model
	1.649 (2)
	0 [0, 0.148]
	1

	Social support - unconditional model
	5.779 (2)
	0.109 [0, 0.218]
	.850

	Social support - conditional model
	5.891 (2)
	0.111 [0, 0.219]
	.856

	Cohesion - unconditional model
	0.420 (2)
	0 [0, 0.096]
	1

	Cohesion - conditional model
	0.412 (2)
	0 [0, 0.096]
	1

	Conflict  - unconditional model
	0.481 (2)
	0 [0, 0.101]
	1

	Conflict - conditional model
	0.419 (2)
	0 [0, 0.096]
	1

	Alienation - unconditional model
	0.247 (2)
	0 [0, 0.075]
	1

	Alienation - conditional model
	0.266 (2)
	0 [0, 0.078]
	1

	Communication - unconditional model
	0.541 (2)
	0 [0, 0.106]
	1

	Communication - conditional model
	0.568 (2)
	0 [0, 0.108]
	1

	Trust - unconditional model
	0.014 (2)
	0 [0, 0]
	1

	Trust - conditional model
	0.038 (2)
	0 [0, 0]
	1


Note. RMSEA = root mean square error of approximation; CFI = comparative fit index.
[bookmark: _Int_XBAZVibM]a For this model correlations between time specific residual variances at pretest and follow-up were freely estimated using one additional df.

b Psychological aggression was not possible to analyze using LCM and MI, see SI3 for details.
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