Supplemental Material
Table S.1. Correlations of manifest indicators
	 
	1. Age 4 SES
	2. Age 4 Conflict
	3. Age 4 Stress
	4. Age 4 BDI (parent depression)
	5. Age 4 CESD (parent depression)
	6. Age 4 Hostility (parcel 1)
	7. Age 4 Hostility (parcel 2)
	8. Age 4 Hostility (parcel 3)
	9. Age 4 Support (parcel 1)
	10. Age 4 Support (parcel 2)
	11. Age 4 Support (parcel 3)

	1. Age 4 SES
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2. Age 4 Conflict
	-.09**
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3. Age 4 Stress
	-.26**
	.36**
	1
	 
	 
	 
	 
	 
	 
	 
	 

	4. Age 4 BDI (parent depression)
	-.18**
	.31**
	.61**
	1
	 
	 
	 
	 
	 
	 
	 

	5. Age 4 CESD (parent depression)
	-.34**
	.31**
	.60**
	.79**
	1
	 
	 
	 
	 
	 
	 

	6. Age 4 Hostility (parcel 1)
	-.05
	.29**
	.28**
	.28**
	.29**
	1
	 
	 
	 
	 
	 

	7. Age 4 Hostility (parcel 2)
	.02
	.25**
	.07
	.08**
	.06
	.50**
	1
	 
	 
	 
	 

	8. Age 4 Hostility (parcel 3)
	-.20**
	.23**
	.25***
	.22**
	.27**
	.50**
	.36**
	1
	 
	 
	 

	9. Age 4 Support (parcel 1)
	.22**
	.03
	-.19**
	-.13**
	-.22**
	-.03
	.19**
	-.17**
	1
	 
	 

	10. Age 4 Support (parcel 2)
	.26**
	-.01
	-.26**
	-.21**
	-.31**
	.02
	.20**
	-.20**
	.70**
	1
	 

	11. Age 4 Support (parcel 3)
	.17**
	-.05
	-.25**
	-.17**
	-.24**
	-.04
	.17**
	-.20**
	.65**
	.69**
	1

	12. Age 4 Attachment
	.19**
	-.19**
	-.20**
	-.15**
	-.22**
	-.15**
	-.08*
	-.16**
	.15**
	.16**
	.14**

	13. Age 5 Conflict
	-.15**
	.40**
	.20**
	.20**
	.17**
	.14**
	.12*
	.04
	-.05
	-.02
	-.03

	14. Age 5 Hostility (parcel 1)
	.04
	.25**
	.20**
	.25**
	.25**
	.50**
	.30**
	.29**
	-.03
	-.06
	-.08*

	15. Age 5 Hostility (parcel 2)
	-.12**
	.18**
	.17**
	.14**
	.19**
	.30**
	.23**
	.53**
	-.08*
	-.11**
	-.13**

	16. Age 5 Hostility (parcel 3)
	.14**
	.16**
	.04
	.05
	-.02
	.27**
	.50**
	.19**
	.11*
	.18**
	.12*

	17. Age 5 Support (parcel 1)
	.25**
	.00
	-.17**
	-.16**
	-.20**
	-.13**
	-.20**
	-.21**
	.47**
	.46**
	.42**

	18. Age 5 Support (parcel 2)
	.29**
	-.02
	-.22**
	-.18**
	-.27**
	-.14**
	-.22**
	-.24**
	.44**
	.53**
	.47**

	19. Age 5 Support (parcel 3)
	.15**
	-.04
	-.20**
	-.21**
	-.24**
	-.17**
	-.24**
	-.21**
	.38**
	.45**
	.53**

	20. Age 5 Scaffolding (parcel 1)
	.29**
	-.07
	-.13**
	-.18**
	-.28**
	-.08*
	-.05
	-.13**
	.20**
	.21**
	.14**

	21. Age 5 Scaffolding (parcel 2)
	.24**
	-.07
	-.10**
	-.08**
	-.19**
	-.04
	.00
	-.11**
	.12*
	.15**
	.07

	22. Age 5 Scaffolding (parcel 3)
	.36**
	.03
	-.15**
	-.18**
	-.27**
	-.10*
	.03
	-.14**
	.22**
	.22**
	.15**

	23. Age 5 Effortful control (Attentional focus)
	.04
	-.14**
	-.23**
	-.19**
	-.20**
	-.24**
	-.23**
	-.21**
	.12*
	.16**
	.16**

	24. Age 5 Effortful control (inhibitory control)
	.20**
	-.14**
	-.23**
	-.20**
	-.23**
	-.18**
	-.17**
	-.20**
	.22**
	.21**
	.15**

	25. Age 5 Negative affect 
	-.07
	.23**
	.23**
	.21**
	.24**
	.18**
	.04*
	.10**
	-.07**
	-.11**
	-.07*

	26. Age 5 Sensory regulation (tactile)
	.01
	-.15**
	-.11**
	-.10*
	-.10*
	-.08*
	-.06*
	-.07*
	.06
	.01
	.06

	27. Age 5 Sensory regulation (movement)
	.16**
	-.16**
	-.22**
	-.27**
	-.24**
	-.08*
	-.01*
	-.10**
	.13**
	.17**
	.11**

	28. Age 5 Sensory regulation (low energy)
	.11**
	-.09*
	-.16**
	-.17**
	-.17**
	-.14**
	-.02
	-.14**
	.09**
	.12**
	.05

	29. Age 6 CSI ODD (Child ODD)
	.08**
	.24**
	.13**
	.18**
	.15**
	.27**
	.15**
	.17**
	-.02
	-.05
	-.04

	30. Age 6 DISC ODD (Child ODD)
	.23**
	.20**
	.12**
	.11**
	.02
	.19**
	.13**
	.07**
	.07*
	.05
	.03

	31. Age 6 Eyberg scale (Child ODD) 
	.03
	.29**
	.20**
	.24**
	.24**
	.27**
	.17**
	.17***
	-.03
	-.07
	-.11**



Table 1S (cont.)
	 
	12. Age 4 Attachment
	13. Age 5 Conflict
	14. Age 5 Hostility (parcel 1)
	15. Age 5 Hostility (parcel 2)
	16. Age 5 Hostility (parcel 3)
	17. Age 5 Support (parcel 1)
	18. Age 5 Support (parcel 2)
	19. Age 5 Support (parcel 3)
	20. Age 5 Scaffolding (parcel 1)
	21. Age 5 Scaffolding (parcel 2)
	22. Age 5 Scaffolding (parcel 3)

	12. Age 4 Attachment
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	13. Age 5 Conflict
	-.15**
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	14. Age 5 Hostility (parcel 1)
	-.13**
	.19**
	1
	 
	 
	 
	 
	 
	 
	 
	 

	15. Age 5 Hostility (parcel 2)
	-.13**
	.12**
	.40**
	1
	 
	 
	 
	 
	 
	 
	 

	16. Age 5 Hostility (parcel 3)
	-.04
	.16**
	.46**
	.27**
	1
	 
	 
	 
	 
	 
	 

	17. Age 5 Support (parcel 1)
	.12**
	.01
	-.11**
	-.23**
	.16**
	1
	 
	 
	 
	 
	 

	18. Age 5 Support (parcel 2)
	.16**
	.02
	-.08*
	-.24**
	.18**
	.81**
	1
	 
	 
	 
	 

	19. Age 5 Support (parcel 3)
	.12**
	-.03
	-.16**
	-.23**
	.13**
	.72**
	.72*
	1
	 
	 
	 

	20. Age 5 Scaffolding (parcel 1)
	.12**
	-.08*
	.02
	-.04
	.11**
	.18**
	.24**
	.12**
	1
	 
	 

	21. Age 5 Scaffolding (parcel 2)
	.14**
	-.06
	-.03
	-.04
	.04
	.15**
	.17**
	.08*
	.49**
	1
	 

	22. Age 5 Scaffolding (parcel 3)
	.17**
	-.06
	-.01
	-.06
	.08
	.23**
	.29**
	.16**
	.78**
	.53**
	1

	23. Age 5 Effortful control (Attentional focus)
	.23**
	-.16**
	-.26**
	-.17**
	-.08*
	.19**
	.23**
	.27**
	.03
	.01
	.05

	24. Age 5 Effortful control (inhibitory control)
	.20**
	-.12**
	-.16**
	-.15**
	.01
	.24**
	.30**
	.29**
	.12**
	.18**
	.23**

	25. Age 5 Negative affect (parcel 1)
	-.18**
	.23**
	.26**
	.10*
	.04
	-.10**
	-.11*
	-.12**
	-.07*
	-.07*
	-.08*

	26. Age 5 Sensory regulation (tactile)
	.08*
	-.13**
	-.11**
	-.05
	-.03
	.07
	.11**
	.09*
	.03
	-.01
	.01

	27. Age 5 Sensory regulation (movement)
	-.09*
	-.03
	-.09
	-.10**
	.07*
	.14**
	.18**
	.17**
	.14**
	.10**
	.15**

	28. Age 5 Sensory regulatin (low energy)
	.12**
	-.11**
	-.09*
	-.06
	.03
	.09
	.12**
	.11*
	.11**
	.12**
	.08

	29. Age 6 CSI ODD (Child ODD)
	-.14**
	.19**
	-.31**
	.13**
	.12**
	-.14**
	-.11**
	-.20**
	-.01
	-.02
	-.02

	30. Age 6 DISC ODD (Child ODD)
	-.10**
	.16**
	.19**
	.04
	.12**
	.03
	.06
	-.03
	.08*
	.07*
	.14**

	31. Age 6 Eyberg scale (Child ODD) 
	-.19**
	.24**
	.36**
	.16**
	.15**
	-.13*
	-.12**
	-.22**
	-.01
	.04
	.01





Table S.1 (cont.)
	 
	23. Age 5 Effortful control (attention)
	24. Age 5 Effortful control (inhibit)
	25. Age 5 Negative affect (parcel 1)
	26. Age 5 Sensory regulation (tactile)
	27. Age 5 Sensory regulation (movement)
	28. Age 5 Sensory regulation (low energy)
	29. Age 6 CSI ODD (Child ODD)
	30. Age 6 DISC ODD (Child ODD)
	31. Age 6 Eyberg scale (Child ODD) 

	23. w2 Effortful control (Attentional focus)
	1
	 
	 
	 
	 
	 
	 
	 
	 

	24. w2 Effortful control (inhibitory control)
	.42**
	1
	 
	 
	 
	 
	 
	 
	 

	25. w2 Negative affect (parcel 1)
	-.32**
	-.20**
	1
	 
	 
	 
	 
	 
	 

	26. w2 Sensory regulation (tactile)
	.19**
	.08
	-.23**
	1
	 
	 
	 
	 
	 

	27. w2 Sensory regulation (movement)
	.13**
	.15**
	-.16**
	.27**
	1
	 
	 
	 
	 

	28. w2 Sensory regulation (low energy)
	.21**
	.19**
	-.10**
	.25**
	.35**
	1
	 
	 
	 

	29. w3 CSI ODD (Child ODD)
	-.30**
	-.17**
	.28**
	-.22**
	-.10**
	-.09*
	1
	 
	 

	30. w3 DISC ODD (Child ODD)
	-.18**
	-.05
	.18**
	-.14**
	.01
	.00
	.66**
	1
	 

	31. w3 Eyberg scale (Child ODD) 
	-.45**
	-.23**
	.34**
	-.24**
	-.16**
	-.16**
	.73**
	.54**
	1


*p < .05 **p < .01
                                                                                                                                                                                      ODD Cascade Model 2


Table S.2. Means, standard deviations, composite reliabilities, and factor loadings 
	 
	Mean (SD)
	Internal consistency
	Factor loadings

	1. Age 4 SES
	47.10 (14.57)
	na
	1.0

	2. Age 4 Conflict
	 
	.71
	1.0

	       Age 4 Family Envionrment Scale
	2.45 (1.86)
	 
	 

	       Age 4 McCubbin Family Distress Index
	2.00 (2.51)
	 
	 

	       Age 4 McCubbin Family Problem Solving
	1.10 (0.13)
	 
	 

	3. Age 4 Stress
	 
	.79
	1.0

	      Age 4 Parenting Stress Index
	2.17 (1.88)
	 
	 

	      Age 4 Cohen Perceived Stress Scale
	21.63 (7.40)
	 
	 

	      Age 4 McCubbin Family Changes and Strains
	0.13 (0.32)
	 
	 

	4. Age 4 Parental Depression
	 
	.90
	 

	      Age 4 BDI (parent depression)
	5.62 (6.66)
	 
	.86

	      Age 4 CESD (parent depression)
	41.35 (6.05)
	 
	.91

	5, Parental hostility
	 
	.72
	 

	      Age 4 Hostility (parcel 1)
	1.30 (0.73)
	 
	.82

	      Age 4 Hostility (parcel 2)
	0.54 (0.66)
	 
	.59

	      Age 4 Hostility (parcel 3)
	2.4 (0.85)
	 
	.61

	6. Parental support
	 
	.89
	 

	      Age 4 Support (parcel 1)
	13.85 (1.86)
	 
	.80

	      Age 4 Support (parcel 2)
	13.54 (2.06)
	 
	.87

	      Age 4 Support (parcel 3)
	12.63 (2.35)
	 
	.79

	7. Age 4 Scaffolding
	 
	.79
	 

	      Age 4 Scaffolding (parcel 1)
	7.94 (1.58)
	 
	.87

	      Age 4 Scaffolding (parcel 2)
	3.08 (0.81)
	 
	.70

	      Age 4 Scaffolding (parcel 3)
	8.84 (1.66)
	 
	.91

	8. Age 4 Attachment
	0.40 (0.19)
	na
	1.0

	9. Age 5 Conflict
	 
	.69
	1.0

	       Age 5 Family Envionrment Scale
	0.25 (0.20)
	 
	 

	       Age 5 McCubbin Family Distress Index
	1.81 (2.37)
	 
	 

	       Age 5 McCubbin Family Problem Solving
	2.40 (0.42)
	 
	 

	10.  Age 5 Hostility
	 
	.72
	 

	      Age 5 Hostility (parcel 1)
	4.96 (2.74)
	 
	.79

	      Age 5 Hostility (parcel 2)
	1.36 (1.80)
	 
	.53

	      Age 5 Hostility (parcel 3)
	6.85 (2.54)
	 
	.55

	11. Age 5 Support
	 
	.89
	 

	      Age 5 Support (parcel 1)
	13.77 (1.97)
	 
	.89

	      Age 5 Support (parcel 2)
	13.30 (2.19)
	 
	.91

	      Age 5 Support (parcel 3)
	12.28 (2.41)
	 
	.80

	12. Age 5 Scaffolding
	 
	.78
	 

	      Age 5 Scaffolding (parcel 1)
	10.22 (2.08)
	 
	.84

	      Age 5 Scaffolding (parcel 2)
	6.71 (0.88)
	 
	.58

	      Age 5 Scaffolding (parcel 3)
	11.12 (2.18)
	 
	.92

	13. Age 5 Effortful control
	 
	.62
	 

	      Age 5  Attentional focus
	5.09 (1.02)
	 
	.72

	      Age 5 inhibitory control
	4.98 (1.14)
	 
	.59

	14. Age 5 Negative affect 
	1.42 (0.77)
	.78
	1.0

	15. Age 5 Sensory regulation 
	 
	.81
	.42

	       Age 5 tactile
	4.54 (0.54)
	 
	.68

	       Age 5 movement
	4.69 (0.58)
	 
	.52

	       Age 5 low energy
	4.65 (0.61)
	 
	 

	16. Age 4 ODD
	 
	.93
	 

	       Age4 CSI ODD
	5.09 (3.58)
	 
	.85

	      Age 4 DISC ODD
	5.41 (2.87)
	 
	.73

	      Age 4 Eyberg scale 
	95.52 (30.73)
	 
	.85

	17. Age 5 ODD
	 
	.93
	 

	       Age 5 CSI ODD
	5.39 (3.41)
	 
	.80

	      Age 5 DISC ODD
	5.23 (3.10)
	 
	.65

	      Age 5 Eyberg scale 
	93.35 (27.20)
	 
	.84

	18. Age 6 ODD
	 
	.93
	 

	       Age 6 CSI ODD
	5.63 (3.55)
	 
	.89

	      Age 6 DISC ODD
	5.10 (3.32)
	 
	.69

	      Age 6 Eyberg scale 
	90.43 (28.07)
	 
	.62


Note: The table shows the factor loadings and internal consistencies of the factors. While Cronbach’s alpha may be used to assess the internal consistency of a single measure, other indices are preferred for assessing the internal consistency of composite measures (Evans, 1996; Schretlen, Benedict, & Bobholz, 1994). As a result, Mosier’s (1943) method of assessing the reliability of composite test scores was used. While a cutoff of .70 is often used for assessing the adequacy of alpha, and might also be applied to other indices, at times lower scores may be acceptable when the measure has other desirable properties (Schmitt, 1996). This is the case in the present study in which the overall measurement model showed a good fit and scales were shortened for measuring NA and EC to reduce item contamination with the measure of ODD symptoms.
aMeans (standard deviations) are presented for all scales that were not modified in the present study. For measures that were modified (parcels, scales developed based on expert ratings), standardized scores were used with means of zero and SD of 1. All scales were converted to standard scores for data analysis. Except for hostility, for which the Cronbach alpha is report, the reliability of composite measures is presented based on Mosier (1943).
bCompletely standardized factor loading.
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Figure S.1. Non-cascade multi-level model with each factor at age 4 associated with age 5 ODD symptom levels and age 5 ODD symptoms associated with age 6 ODD symptoms. SES = socioeconomic status. EC = effortful control. NA = negative affect; SR = sensory regulation. ODD = oppositional defiant disorder symptoms.
 (
Age 6
) (
Age 5
) (
Age 4
) (
Domain
)
 (
-.07*
) (
SES
)
 (
Context
)
 (
.39***
) (
.10**
) (
Conflict
) (
Conflict
)
 (
Stress
)
 (
.11**
) (
Parental depression
) (
Parent
)

 (
.75***
) (
Hostility
) (
Hostility
)
 (
.25***
) (
-.13**
) (
-.39***
) (
Parenting
)
 (
.60***
) (
.28***
) (
ODD
) (
Support
) (
Support
)
 (
.17***
) (
.28***
)
 (
.39***
) (
.13**
) (
Scaffolding
) (
Scaffolding
)

 (
-29***
) (
.20***
) (
Child
) (
Attachment
)
 (
.17***
) (
EC
)
 (
-.38***
) (
.09*
) (
.11**
)
 (
ODD
) (
NA
)
 (
SR
)

Figure S.2. Multi-domain (multiple level) cascade model of factors at age 4 and 5 associated with levels of symptoms of ODD at age 6 regardless of ODD symptom levels at age 4 and 5. Includes an additional path for ODD at age 4 to Scaffolding at age 5. SES = socioeconomic status. EC = effortful control. NA = negative affect. SR =sensory regulation. ODD = oppositional defiant disorder symptoms. Goodness of fit statistics: SB  2 (570, N = 796) = 2467.56, RMSEA = .06, NNFI = .92, CFI = .93, SRMR = .08.



