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1. Introduction 

Internalizing disorders, which may include anxious, depressive, somatic, and withdrawn 

symptoms, are particularly prevalent starting in youth and can be predicted by early risk factors 

in children (Roza et al., 2003). Understanding moderators of internalizing symptom trajectories 

in children is an important step in understanding how the nuanced interplay of these risk factors 

contributes to youth mental health. Here, we examine the interaction between two childhood risk 

factors for the development of internalizing disorders: irritability and negative life events. While 

both are important in predicting youth mental health outcomes (Copeland et al., 2015; Elmore & 

Crouch, 2020; McLaughlin et al., 2012; Sahle et al., 2022; Vidal-Ribas et al., 2016), there 

remains little research investigating their potential interactive effects on psychopathology. 

Theoretical models posit that traits such as negative emotionality, including irritability, may 

interact with environmental adversities, which may influence later psychopathology (Barker & 

Salekin, 2012; Ingram & Luxton, 2005; Nigg, 2006). Further work in this area is needed to aid in 

developing targeted early intervention strategies to improve youth outcomes.  

Irritability refers to an elevated proneness to become angry relative to peers (Leibenluft 

& Stoddard, 2013) and is viewed in the literature both as a high-risk temperament and as an 

impairing transdiagnostic symptom (Beauchaine & Tackett, 2020; Vidal-Ribas et al., 2016). 

Irritability is a prominent reason for mental health care referrals in children, and severe 

irritability is estimated to be prevalent in 2-5% of the population (Leibenluft et al., 2024). Cross-

sectionally, irritability is related to both internalizing disorders (e.g., depression and anxiety) and 

externalizing disorders (e.g., oppositional defiant disorder and conduct disorder) (Leibenluft et 

al., 2024). Longitudinal studies consistently show that irritability strongly predicts depression, 

anxiety, and suicidality (Brotman et al., 2017; Copeland et al., 2015; Savage et al., 2015; 
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Stringaris et al., 2009). Additionally, research has shown that although many children may 

exhibit irritability, only a subset demonstrates persistent irritability across development; these 

children are more likely to develop major depressive disorder, an anxiety disorder, attention-

deficit/hyperactivity disorder, oppositional defiant disorder, or conduct disorder across time 

(Pagliaccio et al., 2018). However, more recent work also demonstrated that irritability 

symptoms were linked to a decrease in anxiety over time (Archer et al., 2024; Silver et al., 2021). 

Due to irritability’s importance in predicting mental health outcomes and the divergent 

longitudinal findings within the research on childhood irritability, there is a need for further work 

examining the impact of irritability symptoms on internalizing trajectories during development.  

Negative life events in childhood refer to harmful experiences that represent a deviation 

from the expected environment and require adaptation, such as maltreatment, parental separation, 

family financial stress, and parental mental illness (McLaughlin, 2016). Negative life events are 

highly prevalent in the population and have also been consistently shown to be salient predictors 

of adverse mental health outcomes across the lifetime, including anxiety and depression (Elmore 

& Crouch, 2020; McLaughlin et al., 2012; Sahle et al., 2022). Work specifically examining 

trajectories of internalizing symptoms demonstrated that negative life events were influential 

predictors of four patterns of internalizing symptom progression: a childhood-onset trajectory 

characterized by high initial symptoms in early childhood that decrease over time, an adolescent-

onset trajectory with symptoms that increase exponentially around puberty, and both “high 

stable” and “moderate stable” trajectories which showed consistently high or moderate 

internalizing symptoms throughout development (Weeks et al., 2014). Research also suggests 

that negative life events may lead to increased anger and irritability in childhood (Bielas et al., 

2016; Pagliaccio et al., 2018; Roberts et al., 2018), although how irritability and negative life 
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events collectively moderate psychopathology trajectories remains understudied. Our 

understanding of the developmental mechanisms linking childhood negative life events to the 

progression of internalizing symptoms is limited; thus, further work in this area is needed to 

identify risk factors for the development of psychopathology (McLaughlin, 2018). 

A lack of research examining how internalizing symptom trajectories are influenced by 

irritability and negative life events underscores a critical gap in the literature that requires further 

exploration. The small number of studies that have attempted to examine irritability, adversity, 

and internalizing symptoms using a longitudinal design have shown variable results. One study 

demonstrated that negative life events assessed at age 9 years moderated the association between 

temperamental negative emotionality, which encompasses irritability, measured at age 3 and 

adolescent depressive symptoms (Olino et al., 2022). Specifically, they found that higher levels 

of stress strengthened the positive association between negative emotionality and depressive 

symptoms (Olino et al., 2022). The authors suggest these results support the diathesis-

stress model, which posits that individuals may inherit predispositions that make them more 

susceptible to developing psychopathology, but symptoms may only manifest when stressful life 

events are present (Olino et al., 2022). Another study examined trajectories of irritability 

symptoms in early childhood and found that those with chronically elevated irritability showed 

increased rates of depression and higher rates of early adversity (Pagliaccio et al., 2018). 

However, neither of these studies examined trajectories of change in internalizing symptoms. In 

our prior work, we used a longitudinal sample of 432 youth (ages 8-18 years at baseline and 

followed for four years) to examine the interactive effect of irritability and negative life events 

on the course of anxiety and depressive symptoms (Archer et al., 2024). We found that in youth 

without psychiatric diagnoses, higher irritability and more negative life events predicted 
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decreasing anxiety, suggesting that irritability may protect against the development of certain 

types of internalizing symptoms (Archer et al., 2024). Although this study appropriately 

controlled for age, the wide age-range in this sample does not tell us when these effects first 

manifest. It is possible that the interaction between irritability and negative life events and the 

subsequent influence on internalizing trajectories does not become apparent until adolescence or 

later. Longitudinal studies using a narrower age range and a pre-adolescent sample could provide 

insights into whether these effects are apparent earlier in development.  

 To fill this gap, the current study utilized longitudinal data from 11,868 children from the 

Adolescent Brain Cognitive Development (ABCD) Study (Volkow et al., 2018) to examine how 

irritability and negative life events influence the course of internalizing symptoms in a pre-

adolescent sample with a narrowly defined age range (9-10 years at baseline). First, we examined 

irritability and negative life events separately as moderators of the change in internalizing 

symptoms over time. Then, we conducted a three-way interaction to determine whether 

irritability and negative life events jointly influence the course of internalizing symptoms. Based 

on previous work, we hypothesized that greater irritability and more negative life events would 

each predict an increase in internalizing symptoms. Additionally based on our prior study 

(Archer et al., 2024), we hypothesized that these variables would interact such that youth with 

both higher irritability and more negative life events would show decreasing internalizing 

symptoms over time. 
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2. Methods and Materials 

2.1 Participants 

The present analyses used the baseline data and follow-up data for up to three years from 

release 5.1 of the Adolescent Brain Cognitive Development (ABCD) Study (Volkow et al., 

2018). The use of this de-identified dataset was approved by the institutional review board at 

Vanderbilt University. Participants in the ABCD Study were recruited at 21 sites across the 

United States (Casey et al., 2018; Volkow et al., 2018). The baseline time point of the ABCD 

Study includes data from 11,868 children between 9 and 10 years of age. After excluding cases 

with missing data and retaining only one member from each family (see Statistical analyses for 

details), the final sample size included in the analyses was N = 9,228. A summary of the 

demographic characteristics of the sample used in analysis can be found in Table 1.  

 
Table 1. Summary of demographic characteristics (N=9,228) 

  Mean SD 
Age (years) 9.90 0.62 
   
  N % 
Gender  

  

 Female 4,351 47.71 
 Male 4,876 52.29 
 Missing 1 <.001 
Race-Ethnicity 

  

 White 4,799 52.00 
 Hispanic 1,919 20.79 
 African American 1,325 14.36 
 Other 1,184 12.83 
 Missing 1 <.001 
Household Annual Income  

  

 < $5,000 315 3.41 
 $5,000-$11,999 315 3.41 
 $12,000-$15,999 206 2.23 
 $16,000-$24,999 398 4.31 
 $25,000-$34,999 515 5.58 
 $35,000-$49,999 719 7.79 
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 $50,000-$74,999 1,156 12.53 
 $75,000-$99,999 1,256 13.61 
 $100,000-$199,999 2,595 28.12 
 > $200,000 988 10.71 
 Missing 765 8.29 
Parental Education 

  

 No degree 441 4.78 
 Highschool degree/GED 1,097 11.89 
 Some college 1,486 16.10 
 Associate's degree 1,184 12.83 
 Bachelor's degree 2,602 28.20 
 Master's degree 1,809 19.60 
 Professional/Doctoral degree 597 6.47 
  Missing 12 <.001 

 
Note. The “Other” Race-Ethnicity category includes those who were identified by their caregiver as 
American Indian/Native American, Alaska Native, Native Hawaiian, Guamanian, Samoan, Other Pacific 
Islander, Asian Indian, Chinese, Filipino, Japanese, Korean, Vietnamese, Other Asian, or Other Race. 
 

 

2.2 Clinical measures 

2.2.1 Internalizing symptoms and irritability  

Internalizing symptoms and irritability were both measured at baseline using the Child 

Behavior Checklist (CBCL) (Achenbach et al., 2003). The CBCL is a caregiver-reported 

measure that contains 112 items describing behaviors and emotions in children. Items were rated 

on a 3-point scale in which 0 = not true (as far as you know), 1 = somewhat or sometimes true, 

and 2 = very true or often true. Internalizing symptoms were defined using the CBCL 

Internalizing subscale, which contains 32 items assessing anxiety, depression, and somatic 

symptoms (Achenbach, 2009). Based on our prior work showing a dissociation between anxiety 

and depression (Archer et al., 2024), we also examined anxiety and depressive symptoms 

separately using the DSM-oriented CBCL subscales: Anxiety Problems (6 items measures 

anxiety symptoms) and Affective Problems (14 items measuring depressive symptoms) 

(Achenbach et al., 2003). Irritability was defined using a sum score of five items from the CBCL, 
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as has been done in previous studies (Salum et al., 2017). Specifically, the irritability score was 

based on the following items: (a) temper tantrums or hot temper, (b) sulks a lot, (c) stubborn, 

sullen, or irritable, (d) sudden changes in mood or feelings and (e) argues a lot. Of note, these 

irritability items do not overlap with any of the CBCL internalizing subscales. These five items 

showed good internal consistency in the current study (Cronbach’s α = 0.80).  

2.2.2 Negative life events 

To capture youth negative life events, caregivers and children completed the Life Events 

Scale at the first-year follow-up, which is a 26-item measure that describes a number of life 

experiences that children may have encountered (Hoffman et al., 2019). Of note, the ABCD 

Study did not collect this measure at baseline, so the first-year follow-up time point was used 

instead. Caregivers and children report exposure to each event over the child’s lifetime and the 

child’s affective interpretation of that event (e.g., “bad” indicates events that the caregiver/child 

reported to be negative). Examples of items include “Someone in family died,” “Was a victim of 

crime/violence/assault,” and “Family member had a mental or emotional problem.” For analyses, 

we used a sum score of the total number of events that the caregiver or the child reported were 

experienced as “bad,” with higher scores reflecting greater exposure to negative life events. 

 

2.3 Statistical analyses 

Analyses were conducted using multilevel/linear mixed effects modeling in R version 

3.6.1 (http://www.r-project.org/) using the lmer function from the lme4 package (Bates et al., 

2015). Pearson correlations were used to show associations between all variables at baseline. 

Next, we conducted two separate analyses to test baseline irritability and first-year follow-up 

negative life events as moderators of the change in internalizing symptoms over time. 
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Specifically, to examine whether internalizing symptom trajectories depend on baseline 

irritability, we tested the model: internalizing = time + irritability + time*irritability. To examine 

whether internalizing symptom trajectories depend on first-year follow-up negative life events, 

we tested the model: internalizing = time + negative life events + time*negative life events. 

Finally, we examined whether both time-invariant irritability and negative life events interact to 

influence the trajectory of internalizing symptoms. To do this, we tested the model: internalizing 

= time + irritability + negative life events + time*irritability*negative life events.  

In addition, given our prior finding that these effects differ when examining anxiety and 

depression independently (Archer et al., 2024), we reran all analyses with the CBCL Anxiety 

Problems subscale and the Affective Problems (depression) subscale as our outcomes of interest. 

Subject ID was included as a random intercept, allowing varying intercepts for individual 

subjects. This accounts for the variability observed in the outcome variable (internalizing 

symptoms) among different subjects. Because the ABCD Study has twins, triplets, and siblings, 

which introduces dependence between subjects, one member from each family was randomly 

selected for inclusion in the final sample. The ABCD Study was also collected at 21 sites across 

the U.S.; to account for potential differences in participant demographics or other important 

characteristics between the sites, we include site as a covariate in all analyses.  

 

2.4 Sensitivity analyses 

 Given prior work showing that caregivers and youth may differ in their disclosure during 

assessments (Mallidi et al., 2023), in addition to our main analyses with the caregiver-reported 

negative life events, we also conducted the three-way interaction with youth-reported negative 

life events. We were unable to do the same for irritability or internalizing symptoms since the 
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ABCD Study will not collect the youth self-report (YSR) until the sample reaches 14 years of 

age (Barch et al., 2018).  Finally, we also examined the three-way interaction model in males and 

females separately to determine whether sex differences may be apparent.  

3. Results 

3.1 Associations between irritability, negative life events, and internalizing symptoms  

When examining associations between our variables of interest at the first available time 

point, all were significantly correlated with one another (for correlation coefficients, means, and 

standard deviations for the variables of interest, see Table 2). Greater irritability was associated 

with more internalizing symptoms, including anxious and depressive symptoms measured 

separately. Additionally, more negative life events were associated with greater irritability and 

internalizing symptoms, including anxious and depressive symptoms. As expected, internalizing, 

anxious, and depressive symptoms were all highly correlated.  

 

Table 2. Summary of correlations between key variables 

Variable M SD 1 2 3 4 5 

1. Irritability 1.57 1.97 —     

2. Negative Life Events 1.03 1.55 .21*** —    

3. Internalizing Symptoms 5.22 5.77 .48*** .25*** —   

4. Depressive Symptoms 1.51 2.31 .46*** .23*** .81*** —  

5. Anxious Symptoms 2.01 2.44 .42*** .22*** .86*** .63*** — 
  Note. *** = p < .001 
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3.2 Negative life events moderate the relationship between irritability and internalizing 

symptoms 

Additionally, we looked at the moderating effect of negative life events on irritability’s 

relationship with internalizing symptoms at baseline to determine whether our variables showed 

similar relationships as found in prior studies. Here, we found that negative life events 

significantly moderated this relationship (β = 0.06, t = 10.14, p < .001) (Figure 1), such that the 

association between irritability and internalizing symptoms was stronger in those who have 

experienced more negative life events, consistent with the findings of Olino et al. (2022). We 

also found that this effect was similar when separately examining depressive symptoms 

(β = 0.04, t = 15.26, p < .001) and anxious symptoms (β = 0.02, t = 5.10, p < .001) (Figure A1).  

 
Figure 1. Negative life events moderate the relationship between irritability and 

internalizing symptoms. Higher irritability is associated with greater internalizing symptoms at 

baseline and this relationship is stronger in youth with more negative life events.  

 
3.3 Irritability predicts internalizing symptoms over time 

Next, we analyzed whether irritability influenced the trajectory of internalizing symptoms 

over the course of three years. Irritability significantly moderated the change in internalizing 
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symptoms over time, such that although greater irritability was associated with more 

internalizing symptoms at baseline, irritability was related to a decrease in internalizing 

symptoms across time (β = -0.16, t = -18.83, p < .001) (Figure 2). In individuals with low 

irritability, internalizing symptoms showed a slight increase over time. These results were similar 

when looking separately at anxious symptoms (β = -0.07, t = -20.10, p < .001) (Figure A2). 

However, when looking at depressive symptoms, irritability led to an increase in symptoms over 

time (β = -0.04, t = -10.63, p < .001) (Figure A3).  

 

 

Figure 2. Irritability predicts fewer internalizing symptoms over time. Youth with greater 

irritability symptoms showed a decrease in internalizing symptoms over the course of three years 

relative to those with low irritability symptoms. 

 
3.4 Negative life events predict diverging depression and anxiety symptoms over time 

Additionally, we analyzed whether negative life events influenced the trajectory of 

internalizing symptoms. There was no significant effect of negative life events on the course of 

internalizing symptoms (β = -0.02, t = -1.84, p = .07). However, when analyzing the trajectories 

of depressive and anxious symptoms separately, negative life events predicted an increase in 



 12 

depressive symptoms (β = 0.01, t = 2.93, p = .001) and a decrease in anxious symptoms (β = -

0.02, t = -4.38, p < .001) (Figure 3).  

 

Figure 3. Negative life events predict increasing depressive symptoms and decreasing 

anxious symptoms over time. A) Youth with more negative life events showed a greater 

increase in depressive symptoms over the course of three years relative to those with fewer 

negative life events. B) Youth with more negative life events showed a greater decrease in 

anxious symptoms over the course of three years relative to those with fewer negative life events. 

 

3.5 Irritability and negative life events interact to predict the trajectory of internalizing 

symptoms  

Finally, we assessed the interaction of irritability and negative life events on internalizing 

outcomes over three years. There was a significant interaction effect, such that youth with higher 

irritability and more negative life events showed a decrease in internalizing symptoms over time 

(β = -0.01, t = -2.96, p = .002) (Figure 4). As depicted in Figure 4, the relationship between 

negative life events and internalizing symptoms was dependent on the presence of irritability; 

youth with more negative life events but no irritability showed an increase in internalizing 

symptoms. When examining the course of depressive and anxious symptoms separately, 
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irritability and negative life events interacted to predict an increase in symptoms over time, but 

only for depressive symptoms (β = -0.01, t = -4.76, p < .001) (Figure A4). There was no 

significant effect for anxious symptoms (β = 0.002, t = -1.21, p = .23).  

 

Figure 4. In high irritable youth who have more negative life events, internalizing 

symptoms decrease over time. Youth with higher irritability and more negative life events 

showed a decrease in internalizing symptoms over the course of three years while those with low 

irritability showed an increase in these symptoms. 

 

3.6 Sensitivity analyses 

3.6.1 Youth-reported negative life events 

In addition to our main analyses with caregiver-reported negative life events, we also ran 

sensitivity analyses to explore the three-way interaction model using youth-reported negative life 

events. The significant interaction effect remained, such that youth with higher irritability and 

more negative life events showed a decrease in internalizing symptoms over time (β = -0.01, t = -

2.17, p = .02) (Figure A5). However, the interaction was not significant when separately 
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examining the course of depressive (β = -0.002, t = -1.43, p =.15) or anxious symptoms (β = -

0.001, t = -0.60, p = .54).  

 
3.6.2 Sex differences 

 Finally, we examined our main three-way interaction models separately for males and 

females to detect any potential sex differences. The interaction results appeared similar in 

females (internalizing: β = -0.01, t = -2.02, p = .04; depressive: β = -0.01, t = -2.87, p = .004; 

anxious: β = -0.004, t = -1.23, p = .22) (Figure A6). In males, the interaction results for 

internalizing and anxious symptoms appeared similar (internalizing: β = -0.01, t = -2.22, p = .03; 

anxious: β = -0.001, t = -0.47, p = .64). However, the interaction results for depressive symptoms 

in males showed a similar relationship to that of internalizing symptoms, such that greater 

irritability and more negative life events predicted a slight decrease in symptoms. (depressive: 

β = -0.01, t = -3.83, p < .001) (Figure A7).  

 

4. Discussion 

The present study examined how irritability and negative life events interactively affect 

the course of internalizing symptoms in a large sample of youth. We assessed irritability and 

negative life events in separate models, as well as together to determine whether their combined 

influence altered the course of internalizing symptoms. We also looked at anxious and depressive 

symptoms as separate outcomes in our models to determine the specificity of internalizing 

trajectories. Replicating previous findings, we demonstrate that irritability, negative life events, 

and internalizing symptoms are all positively correlated with each other. Consistent with Olino et 

al. (2022), we showed that the association between irritability and internalizing symptoms was 
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stronger in those who have experienced more negative life events. In terms of trajectories of 

change, we found irritability symptoms were associated with a decrease in internalizing 

symptoms over time. However, when examining the course of depressive and anxious symptoms 

separately, a dissociation becomes apparent with irritability being associated with a decrease in 

anxious symptoms but an increase in depressive symptoms. Additionally, we found that negative 

life events have a differential effect on the course of anxious and depressive symptoms, such that 

although there was no effect on overall internalizing symptoms, negative life events were 

associated with an increase in depressive symptoms, but a decrease in anxious symptoms over 

time. Finally, extending previous findings (Archer et al., 2024), we found that greater irritability 

symptoms and more negative life events predict a decrease in internalizing symptoms over three 

years while lower irritability and more negative life events predicted an increase in internalizing 

symptoms. Again, this effect differed when looking separately at depressive and anxious 

symptoms, such that while there was no significant effect for anxious symptoms, depressive 

symptoms showed an increase over time in youth with both high adversity and irritability 

symptoms.  

Our current results in a large sample of children both support and diverge from many of 

the findings of prior research. We saw that cross-sectionally, irritability was strongly positively 

associated with internalizing symptoms, which was found in multiple previous studies 

(Leibenluft et al., 2024). We see that negative life events were also significantly associated with 

greater irritability symptoms, consistent with prior work (Bielas et al., 2016; Roberts et al., 

2018). Additionally, we saw a significant moderation effect of negative life events on 

irritability’s association with internalizing symptoms at baseline, which replicates similar work 

(Olino et al., 2022). However, in contrast to other work in this area assessing mental health 
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outcomes of youth with irritability (Pagliaccio et al., 2018), we found that high irritability was a 

significant predictor of a decrease in internalizing symptoms over time. Although, our results 

may be better explained when looking separately at the course of depressive and anxious 

symptoms. Indeed, similar to prior research (Brotman et al., 2017; Copeland et al., 2015; Savage 

et al., 2015; Stringaris et al., 2009), we see that irritability predicts an increase in depressive 

symptoms over time. In contrast, irritability predicts a decrease in anxious symptoms in our 

sample, which closely follows recent studies showing irritability as a predictor of decreased 

anxiety/worry symptoms (Archer et al., 2024; Silver et al., 2021). This may be due to the 

multifaceted nature of irritability. Irritability has been conceptualized as including dual 

components, referred to as tonic and phasic irritability (Cardinale et al., 2021; Vidal-Ribas et al., 

2016). Phasic irritability is more salient, consisting of frequent temper outbursts that are 

developmentally inappropriate and out of proportion to the precipitating event (Leibenluft et al., 

2024). These outbursts are often accompanied tonic irritability, which refers to chronic 

grouchiness and angry mood (Leibenluft et al., 2024). Since Silver et al. (2021)’s results showing 

decreased anxiety in the presence of high irritability was specific to phasic irritability, our 

divergent results may reflect the separate facets of irritability differentially affecting the course 

of depression and anxiety.  

The current study also builds upon the extensive work looking at negative life events and 

internalizing symptoms. Although there was no significant effect on internalizing symptoms, we 

found that more negative life events were significantly associated with the development of more 

depressive symptoms, which was expected based on prior research (Elmore & Crouch, 2020; 

McLaughlin et al., 2012; Sahle et al., 2022). This further supports negative life events as salient 

predictors of greater depressive symptoms, even before youth reach adolescence and are at the 
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greatest risk for developing mood disorders (Roza et al., 2003). However, contrary to previous 

work, we also saw that more negative life events predicted a decrease in anxiety symptoms. 

While surprising, these results may reflect the concept of stress-related growth, or positive 

change that sometimes follows adversity (Linley & Joseph, 2004). Related to how theories of 

anxiety focus on the importance of control and mastery, exposure to adversity may provide an 

opportunity to exert control and mastery, and thus facilitate effective coping in the future (Seery 

et al., 2010). Indeed, as anxiety symptoms are unique in that they revolve around disorder-

specific stimuli that are perceived as a threat, exposure to negative life events in childhood (i.e., 

early threat) may make them more resilient to anxiety-specific symptoms. However, this may be 

determined by a number of individual factors, including differential trajectories of resilience 

predicted by specific events. Therefore, further work is needed examining negative life events’ 

relationship with the development of anxiety symptoms in children.  

Finally, our findings extend prior work by demonstrating that in the context of many 

negative life events, greater irritability predicts a decrease in internalizing symptoms over time.  

These results expand on our work exhibiting that when experiencing more negative life events, 

irritability predicted a decrease in anxiety symptoms in non-clinical youth (Archer et al., 2024), 

with a larger, pre-adolescent sample. While we were not able to examine phasic and tonic 

irritability separately in the current study, our results provide some support for the idea that 

phasic irritability may be considered a defensive reaction that protects against the development 

of internalizing disorders, specifically in the context of high adversity. Indeed, previous work has 

demonstrated that active coping responses may improve resilience to anxiety (Song et al., 2021), 

and that lack of a fight response (e.g., anger) toward threat is associated with greater depressive 

symptoms (Gilbert et al., 2004). However, when looking at the specific trajectories of depressive 
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and anxious symptoms, this interaction only remained significant when predicting depressive 

symptoms over time and appeared in the opposite direction. Specifically, we see that negative 

life events predict greater depressive symptoms in the children exhibiting high irritability. While 

differing from our main interaction model, this expands on the literature demonstrating that 

irritability may be a more salient risk factor for depressive symptoms than negative life events 

(Pagliaccio et al., 2018). This is also supported by general models of developmental 

psychopathology that posit that early childhood traits (e.g., irritability) may increase sensitivity 

to environmental experiences (e.g., negative life events), which increases risk for 

psychopathology (Barker & Salekin, 2012; Ingram & Luxton, 2005; Nigg, 2006). Overall, these 

findings show that irritability may be an important but understudied behavioral mechanism 

linking childhood negative life events and either resilience toward or risk for later psychiatric 

symptoms. Therefore, there remains a need for further work examining the complex relationship 

between negative life events and irritability on depressive and anxiety symptom trajectories. 

Specifically, analyzing differential outcomes of tonic versus phasic irritability may help clarify 

the variable findings in the literature, such that phasic (e.g., fight/active coping response) 

irritability may be related to improved outcomes explicitly in the face of threat (e.g., negative life 

events) (Archer et al., 2024; Gilbert et al., 2004).  

Strengths of this study include the use of a large sample size and a narrowly defined age 

range, which enables us to define our relationships of interest while limiting age-related 

variance. Additionally, we leverage longitudinal data to predict future internalizing symptoms 

based on clinical measures of irritability and negative life events. Limitations of the current study 

include the use of caregiver-report CBCL items, which solely use caregiver’s ratings of 

children’s irritability and lack child and clinician assessments. Since caregiver and child-reported 
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irritability symptoms often diverge (Mallidi et al., 2023), future work should include measures of 

youth-reported irritability and internalizing symptoms. However, our use of symptom-level data 

rather than diagnostic criteria aids in conceptualizing psychopathology from a dimensional 

perspective, which better reflects the spectrum of psychopathology symptoms. Additionally, our 

use of a retrospective one-time assessment of negative life events did not allow for more 

complex analyses examining the bidirectional relationship between negative life events and 

symptoms. Finally, we defined irritability as a unified construct, and did not differentiate phasic 

versus tonic irritability in our analyses, which may have prevented the discovery of distinct 

associations. Future work should aim to assess irritability as multifaceted, either through data-

driven divisions of existing measures or using new measures targeting “fight” behaviors, such as 

temper outbursts (Cardinale et al., 2021; Carlson et al., 2022; Hirsch et al., 2022). 

The present study suggests that the greater irritability in the face of adversity protects 

against the development of internalizing disorders. However, the underlying behavioral 

mechanisms that may be driving this relationship are still unclear. To better examine this 

interaction, irritability should be assessed as a dual construct (e.g., phasic and tonic) to 

differentiate its predictive relationship with mental health outcomes in environmental contexts. 

Future work in this area may inform new intervention targets in children with irritability who 

come from environments high in adversity and may also lead to a more refined understanding of 

irritability’s role in the development of youth internalizing symptoms.  
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6. Appendix 

 

 
Figure A1. Negative life events moderate the relationship between irritability and 
depressive/anxious symptoms. A) Higher irritability is associated with greater depressive 
symptoms at baseline and this relationship is stronger in youth with more negative life events.  
B) Higher irritability is associated with greater anxious symptoms at baseline and this 
relationship is stronger in youth with more negative life events. 

 

 

 
Figure A2. Irritability predicts fewer anxious symptoms over time. Youth with greater 
irritability symptoms showed a decrease in anxious symptoms over the course of three years 
relative to those with low irritability symptoms. 
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Figure A3. Irritability predicts greater depressive symptoms over time. Youth with lower 
irritability symptoms showed a greater increase in depressive symptoms over the course of three 
years relative to those with high irritability symptoms. 

 
 
 

 
Figure A4. In high irritable youth who have more negative life events, depressive symptoms 
increase over time. Youth with higher irritability and more negative life events showed an 
increase in depressive symptoms over the course of three years, but the strongest increase was 
seen in youth with low irritability and more negative life events. Notably, no significant effect 
was found for anxious symptoms. 
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Figure A5. Self-report is consistent with caregiver-report. When using child-reported 
negative life events, the results remain similar to caregiver-reported negative life events. Youth 
with higher irritability and more negative life events continue to show a decrease in internalizing 
symptoms over the course of three years, while youth with low irritability and high negative life 
events continue to show an increase in internalizing symptoms over time. 

 
 

 
Figure A6. In females, irritability and negative life events interact to predict the course of 
symptoms. When examining females only, we see a similar pattern of results for: A) the course 
of internalizing symptoms and B) the course of depressive symptoms. As found in the main 
analyses, the moderating effect of irritability and negative life events on the course of anxious 
symptoms was not significant.  
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Figure A7. In males, irritability and negative life events interact to predict the course of 
symptoms. When examining males only, we see a similar pattern of results for: A) the course of 
internalizing symptoms, but different results for B) the course of depressive symptoms, with 
youth with high irritability and high negative life events showing a slight decrease, rather than an 
increase in depressive symptoms over time. As found in the main analyses, the moderating effect 
of irritability and negative life events on the course of anxious symptoms was not significant.  

 


