Supplemental materials 
Preadolescent psychosocial maladjustment in children who exhibited different developmental patterns of co-occurring externalizing behaviors during the preschool years
Methods
Table S1   Socioeconomic characteristics of the families at the first assessment time (N=2057)
	Socioeconomic characteristics 
	%1

	Household income
	

	- < $30,000
	32.8

	- $30,000 - $59,000
	39.6

	- $60,000 and +
	27.6

	Household SES
	.01 (1.00)*

	Family status
	

	- Intact/two-parent family
	80.0

	- Non-Intact family
	20.0

	Number of children in household
	

	- No brother or sister
	41.7

	- 1 brother or sister
	40.0

	- 2 or more
	18.3

	Education: Mother
	

	- No high school diploma 
	17.9

	- High school or Technical school diploma 
	22.1

	- Post-secondary education 
	60.0

	Education: Father
	

	- No high school diploma 
	17.6

	- High school or Technical school diploma 
	24.2

	- Post-secondary education 
	58.2

	Age group of mother
	

	- < 20 years 
	  3.3

	- 20-39 years 
	94.3

	- 40 years and + 
	  2.4

	Age Ggroup of father
	

	- < 20 years 
	  0.5

	- 20-39 years 
	91.0

	- 40 years and + 
	  8.5

	Race
	

	- Caucasian
	 92.1

	- Other
	   7.9


1: % except where indicated otherwise. *: Mean (SD); Household SES is a standardized indicator. Comparative analysis between participating families and those lost to attrition within the population-representative sample: mother’s (F(1, 2,225) = 0.01, p = .93) and father’s age (F(1, 2,225) = 2.09, p = .15), and household SES (F(1, 2,225) = 0.82, p = .37). Adapted from “Comorbid Development of Disruptive Behaviors From Age 1½ to 5 Years in a Population Birth-Cohort and Association With School Adjustment in First Grade”, by R. Carbonneau, M. Boivin, M. Brendgen, D. Nagin, and R. E. Tremblay, 2016, Journal of Abnormal Child Psychology, 44(4), 677–690. Copyright 2016 by Creative Commons License Attribution 4.0 International. Reprinted with permission.
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Supplemental material on measures and joint-trajectories of EBs in preschool years from Carbonneau et al., 2016; 2022; 20241

Measures

Maternal ratings of hyperactivity-impulsivity, non-compliance, and physical aggression 

[bookmark: _Hlk74759144]Two conditions guided the selection of EBs items: 1) behaviors could be reasonably observed at age 1½ and up until age 5 years, and 2) items had to be the same across all assessment times to analyse developmental trajectories (Carbonneau et al., 2016). 

The Hyperactivity-Impulsivity (HI) scale was created on the basis of previous studies showing the unreliability of early measures of inattention and that hyperactivity-impulsivity symptoms are the best qualifier of ADHD for young children prior to school entry (Lahey et al., 2005). The Hyperactivity-Impulsivity (HI) scale was composed of five items based on the Preschool Behavior Questionnaire (Behar & Stringfield, 1974), an instrument developed for the screening of children’s behavior problems in nursery schools and day care centers : cannot stand still, is agitated; fidgety; impulsive, acts without thinking; difficulty waiting for his/her turn; difficulty remaining quiet.

Regarding ODD, the same rationale resulted in the exclusion of symptoms related to "Vindictiveness" subdimension. Irritability items were also excluded, as their early manifestations are often considered non-specific, transdiagnostic symptoms associated with a wide range of psychiatric disorders and functional impairment, both concurrently and prospectively. Thus, we focused on behaviors relative to defiance/non-compliance, which at this early age are difficult to disentangle from behaviors reflecting the violation of rules usually linked to CD.

[bookmark: _Hlk74760028]Considering this, the term Non-compliance (NC) was adopted, common to both ODD/CD, as a construct label. This construct refers to a child’s defiance, non-adherence and non-compliance with an adult’s requests or rules that occur along with a lack of guilt after misbehaving as well as to nonresponsiveness to external control (e.g., punishment) (Petitclerc et al. 2009). Similar constructs have alternatively been labeled opposition-defiance or disregard for rules in previous studies (Carbonneau et al., 2016). The Items for Non-compliance (NC) originated from the Child Behavior Checklist/2–3 (Achenbach, 1992), an instrument that asks caregivers to identify problem behavior in preschool children: is rebellious/defiant or refuses to comply with adults' requests or rules; has no remorse after misconduct; does not change his/her behavior after being punished.

Physical aggression (PA) items were selected in reference to CD symptoms to avoid symptoms that require the understanding of complex rules or language skills that are not yet well developed in young children (Wakschlag et al., 2010). The selection also considered the obvious difficulty of assessing symptoms related to "Destruction of property" "Deceitfulness or theft" or "Serious violations of rules" in preschoolers. Physical aggression (PA) scales originated from the Child Behavior Checklist/2–3 (Achenbach, 1992)`

Validity of the scales

All EB items were rated on a 3-point scale: 0/never; 1/sometimes; and 2/often. A confirmatory factor analysis (CFA) was conducted using all of the items selected for the three types of behaviors. The results showed that three factors corresponding to the three EBs (i.e.,  HI, NC, and PA) were extracted at each time of assessment and that items selected for a given DB loaded primarily on the same factor. The average fit indicators over the 5 assessment times were .076 (range: .06-.09) for RMSEA, .94 (.92-.96) for CFI, .92 (.89-.94) for CLI, and .056 (range: .05-.06) for SRMR, indicating an overall acceptable fit. Average loadings were 0.642, 0.693, and 0.728 for HI, NC, and PA, respectively, across the 5 assessment times (Table S2). These results supported the selected items, the distinction between the EBs scales, and their respective unidimensionality. Scores for each item were summed to create the EB scales, resulting in a 10-point scale for HI, and a 6-point scale for NC and PA. 

Table S3 shows the association coefficients between the three EBs measures at the 5 assessment times. The correlations across behaviors at the same assessment time (average: .345), as well as the correlations across assessment times within behaviors (average: .414) and across behaviors (average: .220), are consistent with the CFA results in supporting distinct constructs.

[bookmark: _Hlk72492052]The HI scale has shown good predictive validity of parent-rated hyperactive–impulsive behaviors during the preschool years with respect to later teacher-rated hyperactive–impulsive behaviors in the first 2 years of school (Carbonneau et al., 2016). The PA scale has shown good predictive value for adolescent violent behaviors and young adult low educational attainment, domestic violence, and substance use (Fontaine et al., 2008; Nagin & Odgers, 2010). Finally, in Carbonneau et al., 2016, the mother-rated measures of HI, NC, and PA in preschool used in the present study were associated with teachers’ ratings of similar behaviors and with school adjustment indicators at the end of first grade, further supporting their predictive validity, as well as criterion validity.

Reliability of the scales

Given the low number of items (between 3 and 5) on EB scales in the present study, and because reliability coefficients of EB scales for young children’s assessments are typically low (Petitclerc et al. 2009; Shaw et al. 2005), the issue of the reliability of internal consistency of these measures warrants special attention. In particular, expert reviews underline that the link between the number of items and the magnitude of a scale's reliability coefficient often leads to underestimate its "true" reliability, thus hampering the perception of the potential impact on studies’ results (Cortina, 1993; McNeish, 2018). Indeed, internal consistency coefficients are functions of two parameters, the average interitem correlation, and the number of items on the scale. Consequently, such estimates confound internal coherence with scale length (Simms & Watson, 2007). This is usually not a concern when a scale includes many items, but for scales with few items, scale developers prefer alternative approaches, particularly interitem correlations within the scale (Clark & Watson, 1995), and confirmarory factor analysis testing the fit of a single factor model (Simms & Watson, 2007). With regard to interitem correlations, Clark and Watson (1995) recommended a mean interitem correlation within the range of .15 to .50, whereas for Briggs and Cheek (1986), the optimal level of internal consistency occurs when the mean interitem correlations is in the .2 to .4 range. These values are justified by the fact that items of the same construct should be intercorrelated, but high interitem correlations might indicate overly redundant items and a measured construct too specific. Thus, high internal consistency may work against construct validity, as it might reflect that only a portion of the construct has been measured (Clark & Watson, 1995). Interitem correlations also allow relativizing the reliability coefficient of a scale as a function of the number of items. For example, Cortina (1993) showed that for α = .80, the average interitem correlation is .57 for a 3-item scale, but only .28 for a 10-item scale. Consequently, a reliability coefficient of that magnitude would imply interitem correlation out of the recommended range for a 3-item scale. 

In order to comprehensively address the issue of the reliability of internal consistency of early DB measures, the following steps were taken: 
1) mean interitem correlations were provided as the primary indicator of internal consistency for each scale. 

2) a Split-half reliability coefficient was also provided. This method is suited when the sample size is large and the number of items in a scale is small, and is recommended to help attenuating the underestimation of true reliability in scales comprising as few as 2 items (Eisinga et al., 2013);

3) relatedly, in order to put reliability coefficients in perspective with regard to the number of items, the Spearman-Brown formula (de Vet et al., 2017) was used to estimate the adjusted reliability coefficients of the scales if they had been composed of twice as many items (i.e., 10, 6, and 6 items instead of 5, 3, and 3, for HI, NC, and PA, respectively), assuming new items were similar to the existing ones; 

4) since five measures (based on the five time points) were used to define the trajectories of each EB as unit of analysis, the reliability of a composite score made of all five scales was computed, as previously suggested (Petitclerc et al. 2009); 

5) confirmatory factor analysis (CFA) testing the fit of a single factor (or unidimensional) model, also recommended as an alternative approach to assess the internal consistency of a scale with few items (Simms & Watson, 2007), was performed separately for each DB scale and the resulting Composite Reliability coefficients (CR; Raykov, 1997) are presented (>.70 recommended).  

[bookmark: _Hlk71974428]For the 5-item scale of HI, the average inter‐item correlations at the 5 times of assessment (1½ to 5 years) were .27, .33, .34, .36, and .35 (average T1-T5: .33), thus, within Clark and Watson’s (1995) recommended range of .15 to .50, and Briggs and Cheek’s (1986) optimal range (.2 to .4) of internal consistency. Split-half reliability coefficients were respectively .61, .73, .73, .73, .73 (average: .71). Spearman-Brown formula adjusted reliability coefficients for a 10-item similar scale were respectively .76, .84, .84, .84, .84. (average: .82). The reliability of a composite score of all five scales was .90. Finally, average loadings of the single factor CFA were (range T1-T5) .672 (.623-.692), and the average Composite Reliability coefficient was .81 (.77-82).

For the 3-item scale of NC, the average inter‐item correlations at the 5 times of assessment were .22, .29, .33, .35, and .35 (average T1-T5: .31), thus, within both Clark and Watson’s (1995) .15 to .50, and Briggs and Cheek’s (1986) .2 to .4 recommended range for optimal internal consistency. Split-half reliability coefficients at the 5 times of assessment were respectively .53, .60, .67, .68, .70 (average: .64). Spearman-Brown formula adjusted reliability coefficients for a 6-item similar scale were respectively .69, .75, .80, .81, .82 (average: .77).The reliability of a composite score of all five scales was .81. Finally, average loadings of the single factor CFA was (range T1-T5) .737 (.681-.773), and the average Composite Reliability coefficient was .78 (.72-.82).

For the 3-item scale of PA, the average interitem correlations at the 5 times of assessment were .34, .37, .44, .42, and .46 (average T1-T5: .33), thus, within Clark and Watson’s (1995) .15 to .50 recommended range, and within (T1-T2) or slightly above (T3-T5) Briggs and Cheek’s (1986) .2 to .4 recommended range for optimal internal consistency. Split-half reliability coefficients at the 5 times of assessment were respectively .65, .65, .73, .73, .74. (average: .70). Spearman-Brown formula adjusted reliability coefficients for a 6-item similar scale were respectively .79, .79, .84, .84, .85 (average: .82). The reliability of a composite score made of all five scales was .85. Finally, average loadings of the single factor CFA was (range T1-T5) .784 (.761-.804), and the average Composite Reliability coefficient was .83 (.81-.85).

Thus, overall, the internal consistency reliability was within the recommended range at the five times of assessment for the three early EBs measures. 







Table S2   Summary of confirmatory factor analysis at the five times of assessment

[image: ]HI: Hyperactivity-Impulsivity; NC: Non-Compliance; PA: Physical Aggression.





[bookmark: _Hlk71199525]Table S3   Correlations across behaviors and across times of assessment

[image: ]All coefficients significant at p < .001. HI: Hyperactivity-Impulsivity; NC: Non-Compliance; PA: Physical Aggression.



[bookmark: _Hlk71200017][bookmark: _Hlk71201444]- Average correlation across times of assessment within behaviors (shaded coefficients):
[bookmark: _Hlk71199609]  HI : .486 (.336-.625);   NC : .364 (.234-.548);   PA : .393 (.250-.509);   Average : .414
- Average correlation across times of assessment and across behaviors:
  HI-NC : .273 (.195-.410);   HI-PA : .192 (.127-.245);   NC-PA : .196 (.104-.272);   Average : .220
- Average correlation across behaviors at same time of assessment (bold coefficients):
  HI-NC : .451 (.425-.484);   HI-PA : .286 (.249-.307);   NC-PA : .298 (.257-.333);   Average : .345




Data analysis
[bookmark: _Hlk74763246]Trajectory analysis: The first step of trajectory analysis is to fit, for each EB, a latent growth curve model (LGCM) of individuals’ level and growth in behavior across time. The variability across individuals is estimated as the variance of the latent intercept and slope. To identify the base model, the significance of the mean and variance of the intercept, linear slope, and quadratic slope, and their covariance were tested, providing initial estimates and model fit statistics. The best growth curve models that would serve as the base models showed that – for HI, NC and PA – the variances of the intercept and of the linear and quadratic slopes were statistically significant. Moreover, a significant covariance was found between the intercept and either linear or quadratic slopes for one EB or another. That covariance indicates that, on average, children with a higher initial level (i.e., intercept) were more likely to experience change in growth over time compared to individuals with a lower initial level. Thus, these results indicated heterogeneity in initial levels and growth of children’s EBs over time. This first step of analysis justified extending analyses to LCGA to test whether a better fit would be obtained with the estimation of latent classes of individuals showing similar level and growth across time (i.e., having different intercept or slopes between classes) (Wickrama et al., 2022; Nagin, 2005). 
Thus, after testing the first model where all individuals are essentially in the same ‘class’, subsequent models were tested sequentially, starting with comparing the fit of a 2-class model (k) to the initial 1-class model (k-1). If the 2-class model showed an improvement in fit, suggesting that aggregating individuals in 2 classes better fit the data than a single-class model, a 3-class model was tested, and so on. This was repeated until the k class model did not show a further improvement in fit, indicating that the prior model (k-1) would be the best-fitting model. This analytical strategy resulted in a model describing the level of behavior across time (i.e., intercept and slope), which may take different shapes (e.g., linear, quadratic), that were also tested through model comparisons (i.e., fit statistics and significance of the slope or quadratic parameters). The best fitting model was thus the one with the most parsimonious number of classes accounting for the levels of individuals’ behavior across time that best corresponded to the data (Wickrama et al., 2022; Nagin, 2005).  
Model estimation resulted in three key outputs: (a) the shape of each group’s trajectory, (b) the estimated proportion of the population belonging to each trajectory-class, and (c) for each individual, an estimate of the probability that he or she belonged to each of the trajectory-classes, with the highest probability identifying class membership (Nagin, 2005).






Joint-Trajectories of EBs in preschool years 

Table S4   
Model-fitting results of joint-EBs trajectory analysis of HI, NC, and PA  
	Joint-trajectory model
	-2*logLik BIC
	BIC
	ICL-BIC
	

	15-class
	97319.91
	97798.98
	101869.7
	

	14-class
	97292.40
	97761.06
	101524.2
	

	13-class
	97318.21
	97766.04
	101781.7
	


BIC: Bayesian Information Criterion; ICL-BIC: Integrated Completed Likelihood BIC (Brame, 
Nagin, & Wasserman, 2006).


Table S5   Effect size (Cohen’s d) between trajectory-classes within each EB at the five times of assessment 
[image: ]Relative size of Cohen’s d : small effect ≥.20; medium effect ≥.50; large effect ≥.80 (Cohen, 1988). All differences between groups were significant at p < .001.



The average effect size (Cohen’s d) for mean differences between adjacent trajectory levels across the three EBs and time points was 1.48 between high and moderate classes, 1.34 between moderate and low classes, and 3.06 between high and low classes (Table S5). These values exceed the conventional threshold for a large effect (Cohen, 1988).


Table S6
Joint Trajectory-classes of externalizing behaviors (EBs) from Age 1½ to 5 years 
	Single-externalizing 
Trajectory-class
	
	
% Girls
(N=1014)
	
% Boys
(N=1043)
	
% Sample
(N=2057)
	
Joint
Trajectory-class (N)
	
APA

	H-I
	NC
	PA
	
	
	
	
	
	

	L
	L
	L
	
	  19.4***
	12.1
	15.7
	
Reference 
class (1479) : 
Low or Moderate
trajectory for 
all EBs
	


.76

	L
	L
	M
	
	9.5
	7.1
	8.3
	
	

	L
	M
	L
	
	1.3
	0.8
	1.0
	
	

	M
	L
	L
	
	1.7
	1.9
	1.8
	
	

	M
	M
	L
	
	 11.4**
	7.6
	9.5
	
	

	M
	L
	M
	
	1.5
	1.8
	1.7
	
	

	L
	M
	M
	
	 7.1*
	4.4
	5.7
	
	

	M
	M
	M
	
	26.9
	29.6
	28.3
	
	

	H
	M
	M
	
	2.5
	 4.0*
	3.3
	HIonly (67)
	.84

	M
	M
	H
	
	3.7
	    8.1***
	6.0
	NConly (93)
	.86

	M
	H
	M
	
	4.6
	4.4
	4.5
	PAonly (123)
	.78

	H
	H
	M
	
	3.7
	 5.7*
	4.7
	HI+NC (97)
	.87

	M
	H
	H
	
	3.0
	2.6
	2.8
	NC+PA (57)
	.95

	H
	H
	H
	
	3.6
	  10.0***
	6.9
	HI+NC+PA (141)
	.89



























PA: Physical Aggression; H-I: Hyperactivity-Impulsivity; NC: Non-compliance. L = Low, M = Moderate, H = High. Average 
probability of assignment (APA) to the most likely trajectory-class. The p levels indicate significant differences between boys 
and girls at: *: p<.05   **: p<.01   ***: p<.001. Derived from Marked for peer review.





Figure S1   
Mean of HI, NC, and PA for the EBs reference class1,2 (N=1479, 71.9%; G: 799, 78.8%; B: 680, 65.2%)3
[image: ]
 1: Children following Low or Moderate trajectory-classes for all three EBs. 2: Standardized scores. 
3: N, % sample; Girls; Boys.



Maternal ratings of Internalizing problems in preschool2
  Measures of internalizing problems were based on maternal ratings of items originating from the Preschool Behavior Questionnaire (Behar & Stringfield, 1974)) and the Child Behavior Checklist 2/3 (Achenbach, 1992) and were previously used in large population studies (Battaglia et al., 2016; Carbonneau et al., 2024; Côté et al., 2009; Zdebik et al., 2019). The items describe manifestations of anxiety, separation anxiety, and emotional or depressive problems : is too fearful or anxious; is worried; cries a lot; is nervous or very tense; clings to adults or too dependent; doesn't want to sleep alone; reacts very badly away from his parents; seems unhappy or sad; not as happy as other children; has trouble having fun. Measures were collected at the same five assessment times as EBs data from age 1½ to 5 years. All items were rated on a 3-point scale: 0/never; 1/sometimes; and 2/often. Confirmatory factor analysis was used to assess the construct validity of a global measure of internalizing problems. The average fit indicators over the 5 assessment times were .056 (range: .05-.06) for RMSEA, .88 (.86-.89) for CFI, .85 (.83-.86) for CLI, and .038 (.03-.04) for SRMR, indicating an overall acceptable fit. Average loading from factor analysis was .520 (range .500 - .545) across the 5 assessment times. Thus, items were summed into a global internalizing score at each assessment time. The average CR coefficient of internal consistency reliability across assessment times was .78 (range: .73-.81). The average correlation between successive assessment times for the Internalizing scale was .50 (range: .45-.55, p < .001). 





Measures of Psychosocial Maladjustment at Age 10–12 Years
Externalizing problems : teacher (T) & child (C)
- Hyperactivity-Impulsivity : could not sit still, was restless; stirred constantly; unable to wait when promised something; impulsive/acted without thinking; difficulty taking turns; difficulty staying still. Alpha (age 10;12): T = .89; .88; C = .62; .61; average : .75. Correlation age 10-12: T = .52; C = .40; T+C = .47.
- Inattention : was easily distracted; unable to concentrate for a long period; inattentive. Alpha (age 10;12): T = .89; .90; C = .66 .74; average : .80. Correlation age 10-12: T = .56; C = .38; T+C = .50.
- Opposition : was rebellious or refused to obey; did not seem to have any remorse after misbehaving; did not change his conduct after punishment; had temper tantrums or got angry quickly. Alpha (age 10;12): T = .84; .83; C = .58 .61; average : .72. Correlation age 10-12: T = .51; C = .31; T+C = .38.
- Conduct problems without aggression towards people : damaged/broke belongings; stole things; damaged/broke other people's belongings; lied or cheated; caused vandalism. Alpha, age 10; 12: T = .75; .72; C = .57; .54; average : .65. Correlation age 10-12: T = .36; C = .32; T+C = .35.
- Conduct problems with aggression towards people : got into a fight; encouraged other children to bully another child; reacted aggressively when teased; tried to dominate other children; reacted aggressively when contradicted; scared others to get what he wanted; got angry and started a fight when someone accidentally hurt him; physically attacked others; hit/bit/kicked other children; reacted aggressively when something was taken from him. Alpha, age 10; 12: T = .92; .90; C = .80; .80; average : .86. Correlation age 10-12: T = .46; C = .45; T+C = .53.
Internalizing problems
- Anxiety (teacher & child) : Too fearful or anxious; worried; cried a lot; Nervous/tense. Alpha, age 10; 12: T = .80; .76; C = .65; .72; average : .73. Correlation age 10-12: T = .31; C = .30; T+C = .35.
- Depressive symptoms (child) : I do every thing wrong; I like myself; I have no one that I can talk to; Everything that goes wrong is my fault; I always felt alone; Nobody really loved me; I find it easy to make decisions; I really felt left out of things. Alpha (age 10; 12): C = .73; .77; average : .75. Correlation age 10-12: C = .31.
- Emotional problems (teacher & child) : seemed unhappy/sad; not as happy as others; lack of energy/tired; has difficulty having fun; unable to make decisions. Alpha (age 10;12): T = .78; .79; C = .66 .69; average : .73. Correlation age 10-12: T = .51; C = .31; T+C = .38.
Socialisation issues
- Victimized by peers (teacher & child) : ‘other children made fun of her-him’, ‘was hit or pushed by other children’ and ‘had names shouted to her-him by other children’ coded never (0), sometimes (1) or often (2), averaged per informant and age of assessment, and finally into a global preadolescent indicator. Alpha (age 10;12): T = .78; .80; C = .79 .80; average : .79. Correlation age 10-12: T = .33; C = .47; T+C = . 46.




Table S7    Trajectory classes comparison on HI measures at the five times of preschool assessment
	Trajectory classes
with high HI
	T2
	T3
	T4
	T5
	T6

	
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)

	HIonly
	5.89 (1.78)
	6.76 (1.61)
	7.30 (1.31)
	6.84 (1.34)
	6.92 (1.67)

	HI + NC
	6.00 (2.21)
	7.02 (1.55)
	7.12 (1.42)
	6.52 (1.56)
	6.74 (1.43)

	HI + NC + PA
	5.99 (2.25)
	6.74 (1.82)
	7.19 (1.58)
	6.93 (1.76)
	6.98 (1.61)

	F(df); p
	.05(2); .95
	.75(2); .48
	.241(2); .79
	1.61(2); .20
	.52(2); .59




Table S8   Trajectory classes comparison on NC measures at the five times of preschool assessment
	Trajectory classes
with high NC
	T2
	T3
	T4
	T5
	T6

	
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)

	NConly
	2.74 (1.45)
	3.49 (1.32)
	3.90 (.99)
	3.72 (.87)
	3.54 (.99)

	HI + NC
	2.68 (1.57)
	3.38 (1.31)
	3.94 (.99)
	3.61 (1.14)
	3.67 (1.09)

	NC + PA
	3.02 (1.66)
	3.50 (1.28)
	4.02 (.96)
	3.87 (1.19)
	3.55 (1.00)

	HI + NC + PA
	3.00 (1.58)
	3.63 (1.46)
	4.05 (1.11)
	3.79 (1.17)
	3.65 (1.27)

	F(df); p
	.98(3); .40
	.56(3); .64
	.36(3); .78
	.71(3); .55
	.27(3); .85




Table S9   Trajectory classes comparison on PA measures at the five times of preschool assessment
	Trajectory classes
with high PA
	T2
	T3
	T4
	T5
	T6

	
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)

	PAonly
	1.85 (1.25)
	2.28 (.97)
	3.00 (1.01)
	2.72 (.95)
	2.60 (1.17)

	NC + PA
	1.94 (1.36)
	2.55 (1.39)
	3.23 (1.30)
	2.83 (1.20)
	2.64 (1.37)

	HI + NC + PA
	1.75 (1.29)
	2.42 (1.12)
	3.48 (1.31)
	2.96 (1.42)
	2.88 (1.47)

	F(df); p
	.45(2); .64
	1.14(2); .32
	4.42(2); .07
	1.09(2); .34
	1.29(2); .28







Table S10   Trajectory classes comparison on HI measures at the five times of preschool assessment among participants with valid trajectory data between participants remaining and those dropping out by age 10-12 
	Trajectory classes with high HI
	Trajectory participants’ status by age 10-12
	Preschool times of assessment

	
	
	T2
	T3
	T4
	T5
	T6

	
	
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)

	HIonly

	Participants
	5.80 (1.78)
	6.72 (1.69)
	7.34 (1.31)
	6.87 (1.38)
	6.86 (1.73)

	
	Drop-outs
	5.50 (2.48)
	6.80 (1.85)
	7.16 (1.20)
	7.17 (1.24)
	6.42 (1.09)

	
	F(df); p
	.33(1); .57
	.03(1); .87
	.24(1); .63
	.64(1); .43
	.77(1); .38

	HI + NC
	Participants
	5.95 (2.19)
	7.00 (1.56)
	7.07 (1.44)
	6.46 (1.58)
	6.69 (1.44)

	
	Drop-outs
	6.18 (2.55)
	7.80 (1.68)
	7.64 (1.70)
	7.54 (1.61)
	6.94 (2.06)

	
	F(df); p
	.19(1); .66
	4.65(1); .14*
	2.59(1); .11
	8.22(1); .08*
	.36(1); .55

	HI + NC + PA
	Participants
	5.94 (2.26)
	6.70 (1.87)
	7.16 (1.58)
	6.91 (1.80)
	7.00 (1.58)

	
	Drop-outs
	5.92 (2.16)
	7.05 (1.90)
	7.82 (1.45)
	6.82 (1.99)
	6.92 (1.46)

	
	F(df); p
	.03(1); .96
	.96(1); .33
	4.57(1); .14*
	.07(1); .80
	.05(1); .83


*: After correction for multiple testing.
Table S11   Trajectory classes comparison on NC measures at the five times of preschool assessment among participants with valid trajectory data between participants remaining and those dropping out by age 10-12 
	Trajectory classes with high NC
	Trajectory participants’ status by age 10-12
	Preschool times of assessment

	
	
	T2
	T3
	T4
	T5
	T6

	
	
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)

	NConly

	Participants
	2.74 (1.46)
	3.46 (1.33)
	3.90 (.97)
	3.70 (.85)
	3.48 (1.02)

	
	Drop-outs
	2.19 (1.42)
	3.09 (1.28)
	3.90 (1.12)
	4.00 (.89)
	3.59 (.97)

	
	F(df); p
	3.03(1); .09
	1.68(1); .20
	.01(1); .98
	2.37(1); .13
	.22(1); .64

	HI + NC
	Participants
	2.63 (1.55)
	3.37 (1.32)
	3.95 (.98)
	3.63 (1.14)
	3.66 (1.07)

	
	Drop-outs
	2.31 (1.54)
	3.48 (1.33)
	3.68 (.85)
	3.79 (1.25)
	3.52 (1.35)

	
	F(df); p
	.81(1); .37
	.12(1); .73
	1.57(1); .21
	.31(1); .58
	.23(1); .64

	NC + PA
	Participants
	3.07 (1.71)
	3.43 (1.29)
	4.04 (.95)
	3.80 (1.14)
	3.46 (1.04)

	
	Drop-outs
	2.73 (1.62)
	3.45 (1.44)
	3.90 (1.04)
	3.33 (1.00)
	3.75 (.71)

	
	F(df); p
	.36(1); .55
	.02(1); .97
	.17(1); .68
	1.30(1); .26
	.55(1); .46

	HI + NC + PA
	Participants
	3.02 (1.53)
	3.61 (1.47)
	4.02 (1.16)
	3.74 (1.14)
	3.66 (1.24)

	
	Drop-outs
	2.57 (1.63)
	3.44 (1.39)
	3.79 (.98)
	3.61 (1.37)
	3.21 (1.34)

	
	F(df); p
	2.46(1); .12
	.38(1); .54
	1.03(1);.31
	.27(1); .60
	2.70(1); .10




Table S12   Trajectory classes comparison on PA measures at the five times of preschool assessment among participants with valid trajectory data between participants remaining and those dropping out by age 10-12 
	Trajectory classes with high PA
	Trajectory participants’ status by age 10-12
	Preschool times of assessment

	
	
	T2
	T3
	T4
	T5
	T6

	
	
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)

	PAonly

	Participants
	1.87 (1.26)
	2.28 (.98)
	2.98 (.99)
	2.69 (.96)
	2.54 (1.16)

	
	Drop-outs
	2.31 (.97)
	2.65 (.94)
	2.77 (1.02)
	2.36 (1.09)
	2.27 (1.02)

	
	F(df); p
	2.68(1); .10
	3.01(1); .09
	.84(1); .36
	2.04(1); .16
	.86(1); .36

	NC + PA
	Participants
	1.91 (1.33)
	2.52 (1.35)
	3.17 (1.34)
	2.80 (1.14)
	2.53 (1.39)

	
	Drop-outs
	1.27 (1.35)
	2.54 (.69)
	2.81 (.60)
	2.44 (1.13)
	2.75 (.89)

	
	F(df); p
	2.03(1); .16
	.03(1); .96
	.75(1); .39
	.73(1); .40
	.18(1); .67

	HI + NC + PA
	Participants
	1.73 (1.31)
	2.41 (1.13)
	3.40 (1.30)
	2.88 (1.43)
	2.87 (1.44)

	
	Drop-outs
	1.69 (1.20)
	2.76 (1.02)
	3.32 (1.25)
	2.94 (1.52)
	2.53 (1.40)

	
	F(df); p
	.02(1); .88
	2.75(1); .10
	.09(1); .76
	.04(1); .85
	1.17(1); .28




Table S13   Bivariate associations between independent variables
	
	Family adversity
	SES
	Trajectory-classes of internalizing problems
	Trajectory-classes of externalizing behaviors

	Male Sex
	.02
	.01
	.01
	.18***

	Family adversity
	
	-.27***
	.02
	.09*

	SES
	
	
	.10***
	.17***

	Trajectory-classes of 
internalizing problems
	
	
	
	.24***


Pearson or Spearman correlations or Phi or Eta coefficients were used depending on the nature of the 
variables. *: p < .05   **: p < .01  ***: p < .001



Table S14   Bivariate associations between independent variables and outcomes at age 10-12 years
	
	Male Sex
	Family adversity
	SES
	Trajectory-classes of
internalizing problems
	Trajectory-classes of
externalizing behaviors

	Externalizing problems
	
	
	
	
	

	Hyperactivity-Impulsivity 
	.27***
	.05*
	-.10**
	.04
	.30***

	Inattention
	.21***
	.09**
	-.17**
	.03
	.22***

	Opposition
	.20***
	.06*
	-.18**
	.03
	.27***

	Conduct problems without aggression towards people
	.23***
	.07**
	-.16**
	.01
	.23***

	Conduct problems with aggression towards people
	.31***
	.06*
	-.17**
	.02
	.28***

	Addictive behaviors
	
	
	
	
	

	Smoking cigarettes
	.03
	.00
	.08**
	.01
	.12**

	Using Alcohol
	.07**
	.04
	.06*
	.02
	.14***

	Getting drunk 
	.08**
	.08**
	.06*
	.03
	.14***

	Gambling 
	.11***
	.03
	.07**
	.02
	.12**

	Internalizing problems
	
	
	
	
	

	Anxiety
	.10***
	.04
	-.13**
	.09**
	.11**

	Depression
	.03
	.05
	-.15**
	.03
	.12**

	Emotional problems
	.08**
	.07*
	-.15**
	.09**
	.16***

	Socialization issues
	
	
	
	
	

	Deviant peers
	.15***
	.06*
	-.09**
	.02
	.17***

	Victimized by peers
	.20***
	.06*
	-.11**
	.04
	.19***


Pearson or Spearman correlations or Phi or Eta coefficients were used depending on the nature of the variables. *: p < .05   **: p < .01  ***: p < .001



Table S15   Results of the interaction1 effect tests in the multivariate models for each outcome 
	Age 10-12 outcomes
	Wald chi-square
	df
	Sig.

	Externalizing problems
	
	
	

	Hyperactivity-Impulsivity
	5.61
	6
	.44

	Inattention
	11.31
	6
	.08

	Opposition
	5.18
	6
	.52

	Conduct problems without aggression towards people
	8.70
	6
	.19

	Conduct problems with aggression towards people
	2.59
	6
	.86

	Addictive behaviors
	
	
	

	Smoking cigarettes
	1.29
	6
	.97

	Using Alcohol
	2.22
	6
	.90

	Getting drunk
	.24
	6
	1.00

	Gambling
	.34
	6
	1.00

	Internalizing problems
	
	
	

	Anxiety
	7.89
	6
	.25

	Depression
	6.92
	6
	.33

	Emotional problems
	6.88
	6
	.33

	Socialisation issues
	
	
	

	Deviant peers 
	1.95
	6
	.93

	Victimized by peers
	6.27
	6
	.39


1 : Interaction term between trajectory-classes of externalizing and internalizing problems.
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Factors   T1  T2  T3  T4  T5  Average  

HI  Average loadings of HI - items on HI factor  .563  .647  .657  .664  .666  .639  

 Average loadings of HI - items on other  factors  .262  .293  .313  .339  .298  .301  

NC  Average loadings of NC - items on NC factor  .575  .696  .725  .736  .722  .691  

 Average loadings of NC - items on other factors  .229  .228  .290  .377  .327  .290  

PA  Average loadings of PA - items on PA factor  .655  .651  .780  .795  .792  .735  

 Average loadings of PA - items on other factors  .143  .196  .232  .272  .213  .211  

 

Correlations   between   Factors  HI - NC  .292  .376  .380  .436  .413  .379  

HI - PA  .215  .282  .296  .348  .287  .286  

NC - PA  .238  .276  .350  .389  .292  .309  
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 HI .T 1  HI.T 2  HI.T 3  HI.T 4  HI.T 5   NC.T 1  NC.T 2  NC.T 3  NC.T 4  NC.T 5  P A .T 1  P A .T 2  P A .T 3  P A .T 4  P A .T 5  

HI .T 1  -                 

HI .T 2  .480                 

HI .T3  .394  .556                

HI .T4  .342  .471  .609               

HI .T5  .336  .471  .574  .625  -             

NC .T 1  .429  .235  .213  .205  .202   -           

NC .T 2  .220  . 425  .271  .234  .270   .265           

NC .T 3  .209  .275  .451  .349  .342   .252  .375          

NC .T 4  .216  .285  .354  .465  .410   .249  .363  .511         

NC .T 5  .195  .267  .349  .372  .484   .234  .341  .502  .548  -       

P A .T 1  .249  .174  .185  .178  .160   .257  .135  .177  .161  .152  -      

P A .T 2  .200  .303  .241  .225  .216   .180  .264  .230  .216  .226  .385      

P A .T 3  .161  .183  .307  .233  .232   .136  .200  .313  .266  .265  .338  .456     

P A .T 4  .132  .137  .211  .277  .245   .104  .174  .240  .325  .250  .286  .377  .509    

P A .T 5  .127  .150  .209  .234  .293   .122  .183  .237  .272  .333  .250  .349  .474  .507  -  
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Trajectory - classes  Hyperactivity - impulsivity  Non - compliance  Physical aggression  

 1½  2½  3½  4½  5  1½  2½  3½  4½  5  1½  2½  3½  4½  5  

High  vs Moderate  .7 8  1.5 4  2.0 3  1.8 6  1. 85  .54  1.07  1.85  1.84  1.62  1.27  1.48  1.44  1.57  1.45  

Moderate  vs  Low  1. 11  1. 25  1.8 7  1.6 8  1.6 7  .80  1.11  1.43  1.52  1.55  .58  .81  1.80  1.65  1.31  

High  vs  Low  1.9 4  3.25  3.8 2  3.5 6  3.40  1.33  2.21  3.45  3.51  3.19  1.96  4.03  3.65  3.62  3.03  

 


