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Concise statement: Moderators should be considered when examining developmental cascade 

models since they have important implications for refining targeted prevention efforts. 

  



Developmental cascades refer to “the cumulative consequences for development of the 

many interactions and transactions occurring in developing systems” [1]. In this issue, Otten et 

al. [2] tested a developmental cascade model, showing support for two pathways where (1) 

stressful life events and (2) negative parent-child interactions at ages 2-5 both indirectly 

predicted substance use at age 14; first through inhibitory control at ages 7-8 and then through 

deviance at ages 9-10. This was done with a strong methodological approach. Indeed, what sets 

this study apart is not only the use of longitudinal data but also that of a statistical model 

controlling for the levels of the mediators at the first assessment. This additional feature 

strengthens the conclusions of the study regarding precedence in the developmental sequence 

identified [3, 4]. Although many cascade models focus on indirect effects from early predictors 

to a later developmental outcome, these models may also help uncover other key effects that 

could influence the course of development. Among these effects we find moderators, whose 

inclusion is important not only for understanding the development of psychopathologies, but also 

for refining the design of effective targeted prevention. 

The indirect effects identified in developmental cascade models, such as in Otten et al’s 

study, are key to identifying early prevention targets, which is essential since evidence-based 

childhood prevention programs typically yield a higher return on investment than interventions 

delivered later in development [5, 6]. Accordingly, the two pathways identified by Otten et al.’s 

study suggest that targeting stressful life events and the parent-child relationship in the early 

childhood environment could both indirectly reduce early adolescent substance use. Whereas the 

indirect effects examined in cascade models allow for the identification of developmental 

sequences and the pathways by which variables are associated with each other, the inclusion of 

moderators would allow the identification of individuals for whom, or environments in which, 



these associations are present or strongest [7]. In terms of prevention, whereas the indirect effects 

allow the identification of what (target domain) to intervene on and when (how early) in early 

prevention programs, moderators allow the identification of for whom and/or under what 

circumstances these interventions would be most effective.  In turn, this offers potential for 

optimizing the allocation of resources. 

For example, by applying a person-environment interaction model to Otten et al.’s study, 

we could test if the pathway leading from stressful life events and the parent-child relationship at 

ages 2-5 years also depends on children’s characteristics [8]. Such personal characteristics may 

include temperamental/personality factors, physiological reactivity and genetic polymorphisms 

[9]. Previous studies of the prediction of adolescent substance use by family factors, found that 

this association was moderated by impulsivity in childhood [10, 11]. Other potential person-level 

moderators of the developmental cascade identified in Otten et al. could notably include difficult 

temperament, impulsivity, negative affect, stress reactivity and genotypes (e.g., MAOA, DRD4, 

5-HTTLPR, polygenic scores), which have all been shown to interact with family factors in the 

prediction of externalizing behaviors [9, 12, 13], a developmental outcome also associated with 

substance use [14-16]. Although not tested yet, we have also hypothesized that later 

temperament would be a mediator between early person-environment interactions and adolescent 

substance use [13]. Thus, by integrating person-environment interaction theory with Otten et 

al.’s model, we could test if stressful life events and negative parent-child interactions at ages 2-5 

would be indirectly associated with early adolescent substance use through lower inhibitory 

control at ages 7-8 and higher deviance at ages 9-10, but only for children that were initially 

more impulsive or difficult. Validating such a model would imply that interventions targeting 

early stressful life events and/or the parent-child relationship in early childhood could prevent 



the future development of lower inhibitory control, higher deviance and higher substance use, 

but more effectively for more impulsive or difficult children. 

This specific question may be worth examining in future studies building upon both 

person-environment interaction models of the development of substance use and cascade models 

- but this remains hypothetical and is only one example of how moderation analyses may be 

useful in this context. Still, including moderators in developmental cascade models, from a 

person-environment or another theoretical perspective, may be particularly important since they 

could have important implications for targeted prevention efforts. 
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