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Abstract 

Objectives: The current study tested opposing predictions stemming from the failure and acting 

out theories of depression-delinquency covariation. Methods: Participants included a nationwide 

longitudinal sample of adolescents (N = 3,604) ages 12 to 17. Competing models were tested 

using cohort-sequential latent growth curve modeling to determine whether depressive symptoms 

at age 12 (baseline) predicted concurrent and age-related changes in delinquent behavior, 

whether the opposite pattern was apparent (delinquency predicting depression), and whether 

initial levels of depression predict changes in delinquency significantly better than vice versa. 

Results: Early depressive symptoms predicted age-related changes in delinquent behavior 

significantly better than early delinquency predicted changes in depressive symptoms. In 

addition, the impact of gender on age-related changes in delinquent symptoms was mediated by 

gender differences in depressive symptom changes, indicating that depressive symptoms are a 

particularly salient risk factor for delinquent behavior in girls. Conclusion: Early depressive 

symptoms represent a significant risk factor for later delinquent behavior – especially for girls – 

and appear to be a better predictor of later delinquency than early delinquency is of later 

depression. These findings provide support for the acting out theory and contradict failure theory 

predictions. 

 

Key Words: Adolescents, Depression, Delinquency, Acting Out Theory, Failure Theory 
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Depression and Delinquency Covariation in an Accelerated Longitudinal 

Sample of Adolescents 

Depression and delinquent behavior/conduct problems are two of the most common mental 

health problems facing adolescents (Wolff & Ollendick, 2006). Identifying risk factors for these 

syndromes is imperative given their relative stability over time (Capaldi, 1992; Wareham & 

Dembo, 2007), and the host of unique and overlapping negative outcomes associated with them. 

For example, adolescents reporting symptoms of depression and/or delinquency are at increased 

risk for concurrent and future academic failure, substance use/abuse, victimization, and 

interpersonal problems, among others (e.g., Fergusson, Horwood, & Ridder, 2005; Schaeffer et 

al., 2006). In addition, research suggests that adolescents who experience co-occurring 

depressive symptoms and delinquent behavior experience significantly worse overall outcomes 

relative to adolescents reporting only depressive or delinquent symptoms (Capaldi & Stoolmiller, 

1999).  

Across longitudinal and cross-sectional studies of depression and delinquency in adolescents, 

two general trends are apparent: Both syndromes feature gender differences in prevalence and 

patterns of symptom change over time, and both co-occur with the other significantly more often 

than would be expected by chance (Wolff & Ollendick, 2006). In general, adolescent girls 

experience lower levels of delinquent behavior and higher levels of depressive symptoms relative 

to boys. Specifically, boys tend to exhibit more delinquent behavior than girls during early 

adolescence (Moffitt & Caspi, 2001), with continuing gender differences in later adolescence 

often reported (Ritakallio, Kaltiala-Heino, Kivivuori, & Rimpelä, 2005; Robins & Price, 1991), 

with some exceptions (for review, see Measelle, Stice, & Hogansen, 2006). In contrast, 

prevalence rates of depressive symptoms and disorders are similar for boys and girls in 
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preadolescence, with disproportionate increases in girls’ symptoms resulting in significant 

gender differences first appearing between ages 11 and 15 (Cole et al., 2002; Hankin et al., 1998) 

and continuing through early adulthood (Holsen, Kraft, & Vitterso, 2000). Most studies of 

gender differences in depression and/or delinquency, however, have compared 

symptoms/prevalence at discrete time points or tested separate models for boys and girls, 

allowing only isolated conclusions regarding gender differences in specific variables. In contrast, 

no study of adolescent depression and delinquency has examined the extent to which gender 

differences in one variable account for gender differences in the other variable. For example, 

increased depressive symptoms in girls may increase the likelihood that girls engage in 

delinquent behavior, thus decreasing the magnitude of gender differences in delinquent behavior 

(e.g., Loeber & Keenan, 1994).  

In addition to gender differences in both variables, depression and delinquency symptoms 

covary and diagnoses co-occur significantly more often than would be expected by chance 

(Wolff & Ollendick, 2006). Specifically, more than 30% of adolescents meeting criteria for a 

depressive disorder also meet criteria for conduct disorder (CD), and over 50% of adolescents 

with CD also meet criteria for a depressive disorder (Greene et al., 2002). In addition, cross-

sectional and longitudinal studies are consistent in demonstrating that depressive and 

delinquency symptoms covary significantly, both at discrete time points and in their patterns of 

change over time (Beyers & Loeber, 2003; Measelle et al., 2006; Wiesner & Kim, 2006).  

 After ruling out methodological confounds and symptom overlap as potential explanations, 

Wolff and Ollendick (2006) outlined three potential reasons for this covariation: shared risk 

factors, the failure model, and the acting out model. Proponents of the shared risk model argue 

that co-occurrence is caused by nonspecific risk factors (e.g., parent-child conflict) that 
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collectively lead to separate but associated problem behaviors (i.e., depressive and delinquency 

symptoms; Wolff & Ollendick, 2006). Support for this model comes from studies documenting 

covariation in symptom counts and patterns of change over time (Beyers & Loeber, 2003), 

combined with evidence that these symptom clusters are best described as separate entities rather 

than a single common factor (Measelle et al., 2006). Studies investigating suspected shared risk 

factors, however, have generally failed to identify environmental or socio-contextual influences 

that account for depression-delinquency covariation, or simultaneously predict both clusters of 

symptoms (Beyers & Loeber, 2003)1. In addition, recent research suggests that future studies 

may be unlikely to identify common risk factors, despite findings that environmental factors 

separately influence both syndromes in adolescents (Burt, 2009). Specifically, a recent, large-

scale heritability study indicated that depression and delinquency share little to no environmental 

influences (Subbarao et al., 2008). 

Although common risk factors appear unable to account for depression-delinquency 

covariation, the two symptom clusters share significant genetic influence (rg = .59; Subbarao et 

al., 2008). Genetic factors therefore account for approximately 35% of the relation between 

depressive and delinquency symptoms, but do not inform the temporal ordering of symptom 

presentation or the potential for using symptoms of one syndrome to predict future symptoms of 

the other. In contrast, the failure and acting out models predict that symptom emergence for one 

disorder precedes and is causally responsible for the later development of symptoms of the other 

disorder. The failure model proposes that early delinquent behavior results in negative 

                                                           
1 Studies examining more general constructs such as internalizing and externalizing behaviors, however, have 

identified common factors (e.g., lower SES, lower social competence, parent/family factors, stressful life events, 

delinquent peer affiliation; see Chen & Simons-Morton, 2009; Fergusson, Lynskey, & Horwood, 1996). However, a 

consistent pattern of significant risk factors has not been identified across studies. 
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interpersonal outcomes (e.g., rejection by caregivers and peers) that decrease the availability of 

social supports, leading to increased depressive symptoms. These depressive symptoms, in turn, 

are thought to increase the likelihood of future delinquent behavior (Capaldi & Stoolmiller, 

1999; Patterson, Reid, & Dishion, 1992). Support for this model comes from several comorbidity 

studies documenting that disruptive behavior disorders are typically diagnosed prior to 

depressive disorders (for a review, see Wolff & Ollendick, 2006)2. In addition, longitudinal 

models have demonstrated that higher levels of early delinquency significantly predict higher 

levels of later depressive symptoms in some (Capaldi, 1992; Curran & Bollen, 2001; Feehan, 

McGee, & Williams, 1993) but not all studies (Beyers & Loeber, 2003; Capaldi & Stoolmiller, 

1999). 

In contrast, the acting out model predicts that depressive symptoms (e.g., irritability) may be 

expressed behaviorally through heightened aggression and rule-breaking in home and school 

settings (Akse, Hale, Engels, Raaijmakers, & Meeus, 2007; Wolff & Ollendick, 2006). Over 

time, these behaviors can result in increased conflict with parents and peers and ultimately to 

engagement in serious delinquency. Support for the acting out model comes from longitudinal 

studies demonstrating that early or time-averaged depressive symptoms significantly predict later 

delinquent behavior (Capaldi & Stoolmiller, 1999; Curran & Bollen, 2001), arrests (Capaldi, 

1992), and changes in delinquent behavior over time (Beyers & Loeber, 2003). In addition, 

perhaps the most compelling evidence comes from a seminal study by Puig-Antich (1982), who 

found that antidepressant treatment eliminated CD symptoms in 85% of early adolescent boys 

with comorbid major depressive disorder (MDD) and CD. Qualitative follow-up of these boys 

                                                           
2 For an exception, see Kovacs, Paulauskas, Gatsonis, and Richards (1988), who reported that CD was diagnosed 

after MDD in a majority of cases. 
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revealed that conduct problems tended to return following recurrence of depressive episodes, and 

abate again when depressive symptoms were treated successfully.  

To date, only one study has explicitly tested opposing predictions from the failure and acting 

out models of depression-delinquency covariation. Beyers and Loeber (2003) used hierarchical 

linear modeling with a community sample of boys ages 13 to 17 participating in the Pittsburgh 

Youth Study, and found that time-averaged levels of depressive symptoms predicted age-related 

changes in delinquency, whereas delinquent symptoms did not significantly predict age-related 

changes in depressive symptoms. These patterns were not accounted for by socio-contextual 

variables, and their results suggest that early depressive symptoms were a better predictor of later 

delinquent behavior than early delinquency was of later depressive symptoms. Despite the 

elegant study design and methodological improvements over previous studies, Beyers and 

Loeber (2003) were limited to a regional sample of boys and statistical methods that did not 

allow them to model age-related symptom changes simultaneously as predictors and indicators.  

The current study addressed these limitations by employing a random, large-scale, 

nationwide, accelerated longitudinal (aka ‘cohort-sequential’) sample of adolescent boys and 

girls ages 12-17 (at the initial assessment) to test opposing predictions stemming from the acting 

out and failure theories of depression-delinquency covariation. Specifically, competing models 

were tested using cohort-sequential latent growth curve modeling (LGM) to determine whether 

depressive symptoms at age 12 (baseline) are predictive of concurrent and age-related changes in 

delinquent behavior, whether the opposite pattern is apparent (delinquency predicting 

depression), and whether initial levels of depression predict changes in delinquency significantly 

better than vice versa. The use of this SEM-based approach has the additional advantage of 

explicitly controlling for measurement error, while allowing age-related symptom changes to 
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simultaneously serve as predictors and indicators of other variables (Byrne, 2010). These 

methodological refinements also allowed us to examine gender differences in depression and 

delinquency symptoms, and use LGM-based mediation models to test the extent to which gender 

differences in baseline and age-related changes in delinquency were affected by gender 

differences in depression and vice versa (Cheong, MacKinnon, & Khoo, 2003).  

We expected significant relations between depressive symptoms and delinquent behavior 

across all concurrent time points (e.g., Chen & Simons-Morton, 2009). In addition, we expected 

initial levels of depressive symptoms to predict age-related changes in delinquent behavior, but 

conflicting reports in the literature (e.g., Beyer & Loeber, 2003; Curran & Bollen, 2001) 

precluded hypotheses regarding the ability of early delinquency to predict age-related changes in 

depressive symptoms. Finally, no predictions were made regarding the impact of gender 

differences in depression on gender differences in delinquency (or vice versa).   

Method 

IRB approval was obtained prior to data collection. The 2005 National Survey of 

Adolescents-Replication was designed as a nationwide, random digit dial, standardized telephone 

interview of households with adolescents between the ages of 12 and 17, including an 

oversample of urban households. Sample selection and computer-assisted structured interviewing 

were conducted by Schulman, Ronca, and Bucuvalas, Inc. (SRBI), a survey research firm with 

extensive experience conducting sensitive interviews. A multistage, stratified, area probability, 

random digit dial six-stage procedure was used to construct the initial probability sample (see 

Kilpatrick et al., 2000). Once it was determined that a household had at least one youth in the 

targeted age range, screening and introductory interviews were conducted with parents to 

establish rapport. At each wave, verbal consent from a caregiver or legal guardian was obtained 
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before interviewing the adolescents; all youth participants gave verbal assent. When possible, 

adolescents were interviewed immediately following parent interviews. If adolescents were 

unavailable or indicated that they could not answer questions freely, interviewers scheduled 

appointments and/or called back at different times of the day or days of the week. Adolescents 

were offered $10 to complete the structured interview. Supervisors conducted random checks of 

data entry accuracy and interviewers’ adherence to assessment procedures. During recruitment, 

6,694 households were contacted that resulted in both a completed parent interview and 

identification of at least one eligible adolescent. Of these, 1,268 (18.9%) parents refused 

adolescent participation, 188 (2.8%) adolescents refused after their parents consented, 119 

(1.8%) adolescent interviews were initiated but not completed, and 1,505 (22.5%) parent 

interviews were completed but the identified eligible adolescent was not available for interview 

at any of our callbacks. The remaining 3,614 cases resulted in completed parent and adolescent 

interviews. Ten cases were excluded due to age at initial interview, resulting in a wave 1 sample 

size of 3,604 adolescents ages 12-17. Participant demographics are highly similar to national 

population estimates, and are shown in Table 1.  

Waves 2 and 3 involved attempts approximately one year apart to recontact all adolescents 

included in the original survey. Methods for locating participants who had moved or changed 

phone numbers included asking about planned moves during the previous year’s interview, 

acquiring updated and previous contact information from directory assistance, and sending letters 

to last known addresses. Households with participants who were 18 years or older at follow-up 

did not include the parent/guardian portion of the interview. As expected based on the random 

digit dial method for participant selection, attrition across study waves was moderately high 

(33.5% between each wave). Two sets of analyses were undertaken to examine whether attrition 
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was systematically related to any of the primary variables of interest. First, participants 

completing versus not completing all three waves were compared. Effect size confidence interval 

analysis revealed no differences for depressive symptoms or age (95% CIs include 0.0), and a 

small magnitude difference in delinquency symptom counts (Cohen’s d = -.15; 95% CI = -.10 to 

-.24), with study completers endorsing slightly fewer delinquent behaviors at wave 1 relative to 

non-completers. Second, 200 participants who could not be located at wave 2 were located and 

re-interviewed during wave 3. Effect size confidence interval analysis revealed no differences 

between this group and completers for age, depression, or delinquent behavior at this follow-up 

(all 95% CI contained 0.0). Collectively, these analyses suggest that the impact of missing data 

was minimal. In addition, the cohort-sequential design employed in the current study uses full 

information maximum likelihood estimation to include all participants and provides estimates 

based on multiple cohorts, which minimizes the impact of missing data at any individual wave 

(Byrne, 2010; Duncan, Duncan, & Strycker, 2006). Thus, all 3,604 participants contributed data 

to at least one chronological age group regardless of their pattern of missing data, with a total of 

7,500 data points each for the depression and delinquency variables described below (2,304 

participants provided data for at least two waves of data collection, and 1,592 adolescents were 

available at all three waves). Nevertheless, we elected to describe the sample as “nationwide” 

rather than “nationally representative” to acknowledge the potential impact of participant refusal 

and attrition.  

Measures 

A structured telephone interview was used to collect information from participants. Variables 

selected for the current study included indices of delinquency and depressive symptoms. 

Interview questions for these variables administered in wave 1 were identical to those used in 
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each follow-up wave. All questions had a yes/no response format. 

Delinquent behavior. Past year delinquency was assessed with a modified version of the 

scale developed by Elliott, Huizinga, and Ageton (1985) for the National Youth Survey. 

Responses to nine items were summed (total score) to assess for the presence of serious 

delinquent behavior over the preceding year, including physical assault, selling drugs, burglary, 

motor vehicle theft, robbery, attacking someone with a weapon, attacking someone with intent to 

seriously hurt or kill, being arrested, or being sent to jail/juvenile detention.  

Major depressive symptoms. Major depressive symptoms were assessed using the NSA 

Depression Module, a structured diagnostic interview that targets DSM-IV Major Depressive 

Episode criteria over the past year. Psychometric data support the internal consistency (Kilpatrick 

et al., 2003) and convergent validity (Boscarino et al., 2004) of the scale. Thirteen questions were 

used to assess each of the DSM-IV symptoms of depression over the preceding year, with 

thoughts of death and suicide separated into 2 items. The NSA wave 1 depression module probed 

for lifetime and past 6-month symptom occurrence, whereas past year and 6-month symptom 

occurrence were assessed at waves 2 and 3. To maintain a consistent metric across variables and 

study waves, past year depressive symptom endorsement at wave 1 was estimated based on past 

6-month symptom endorsement at wave 1 by solving regression equations derived from 

predicting past year depressive symptoms from 6-month depressive symptoms at waves 2 and 3 

(both R2 > .90). 

Dependent variables. Total scores were calculated separately for delinquency and depressive 

symptoms at each of the 3 waves. Internal consistency was adequate across variables and study 

waves (αmean = .75; range = .65-.84). All variables were standardized (z-scores) to facilitate 

between- and within-model comparisons. Gender was coded as boys = 0, girls = 1. Additional 
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socio-contextual variables were not included based on previous research indicating that 

depression and delinquency symptoms do not have significant shared environmental influences 

(Subbarao et al., 2008). 

Data analysis  

Cohort-sequential LGM was used to examine the interrelationships among initial (“baseline”) 

levels and age-related changes in symptoms of depression and delinquent behavior (Figure 1). 

Individuals were 12 to 17 years of age during the initial interview and were re-interviewed two 

additional times at approximately one year intervals, resulting in six temporally overlapping 

cohorts, each providing data for three adjacent ages (e.g., 12-year-old cohort, 13-year-old cohort 

…). The cohort-sequential design combines data across these cohorts to approximate a 

traditional longitudinal design of adolescents from ages 12 to 19, while minimizing potential 

cohort effects by estimating symptoms at each age based on multiple cohorts across different 

years (Duncan et al., 2006).  

LGM provides estimates of means and variances for two primary metrics: intercept and 

slope. Intercept means reflect the initial level of symptom endorsement (i.e., “baseline” at age 

12), whereas slope means reflect the rate of change of these symptoms over time (Duncan et al., 

2006). In contrast, significant variances in intercept and slope indicate individual differences in 

initial symptom level and rate of change over time, respectively, and support the analysis of 

potential predictors of these differences.  

In LGM, regression weights for the intercept are all set to 1.0, which allows the intercept to 

be interpreted as the initial (“baseline”) level of a variable. For the slope factor, the first two 

regression weights (i.e., ages 12 and 13) are set to 0.0 and 1.0. Regression weights for all other 

ages are allowed to be estimated freely to capture both linear and nonlinear change over time, 
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with the restriction that regression weights at each age are equal across cohorts3. The intercept 

and slope for each variable are set to covary, which is necessary for model specification (Duncan 

et al., 2006). Error variances and intercept-slope correlations were allowed to be freely estimated 

to improve model fit. Amos 18.0 structural equation modeling software was used for all 

analyses.  

Four commonly used fit indices were used to estimate how well each model fit the data: chi-

square, comparative fit index (CFI), incremental fit index (IFI), and the root mean square error of 

approximation (RMSEA). Nonsignificant chi-square values indicate perfect fit, but this index is 

heavily impacted by sample size. CFI and IFI values > .90 and RMSEA values < .05 indicate 

excellent fit (Kline, 2005).   

A three-tier data analytic approach was adopted to examine the study’s primary hypotheses. 

In the first tier (Figure 1), separate depression and delinquency models were created to examine 

initial levels (intercept) and age-related changes (slope) for these variables, and determine the 

need to examine potential predictors of these changes. In Tier II, the depression and delinquency 

models were combined, and two hypotheses were tested. In the first combined model (Figure 

2a), initial levels of depressive symptoms were modeled to predict initial levels of delinquent 

behavior and age-related changes in delinquent behavior. In addition, age-related changes in 

depressive symptoms were modeled to predict age-related changes in delinquent behavior. In the 

second combined model (Figure 2b), these predictors were reversed: Initial levels of delinquent 

behavior were modeled to predict initial levels of depressive symptoms and age-related changes 

in depressive symptoms. In addition, age-related changes in delinquent behavior were modeled 

                                                           
3 Allowing these slope weights to be estimated freely resulted in significantly improved model fit relative to forcing 

a linear solution for all models tested (all chi-square difference test p < .0005).  
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to predict age-related changes in depressive symptoms. For both models, mediation analysis for 

parallel process LGM was conducted to examine the extent to which gender differences in age-

related changes (slope) in depression were mediated by delinquent behavior, and vice versa 

(Cheong et al., 2003). A final set of analyses (Tier III) used confidence interval analyses and 

comparison of non-nested model fit indices to determine whether one model fit the data 

significantly better than the other model, both in terms of relative model fit and the magnitude of 

prediction. Significance levels were set at p < .05 for all analyses; “trends” toward significance 

were not interpreted given the large sample size.  

Results 

Tier I. Separate Depression and Delinquency Models 

In Tier I, initial levels and age-related changes in depressive and delinquent symptoms were 

modeled separately. Data for these initial models are not shown in tables due to space 

limitations. Magnitude and significance levels are equivalent to those reported in the Tier II 

combined models unless noted otherwise. Both Tier I models fit the data significantly better 

when gender was allowed to predict intercept and slope (both chi-square difference tests p < 

.0005). With gender included, both the depression and delinquency models fit the data well (both 

models: CFI ≥ .96, IFI ≥ .96, RMSEA ≤ .02). Intercept and slope means were significant for both 

the depression and delinquency models (all p ≤ .003). For the depression model, slope and 

intercept were not correlated significantly (p = .07), indicating that initial levels of depression 

were not related significantly to age-related changes in depressive symptoms after accounting for 

gender. Delinquency slope and intercept were correlated significantly (r = .31; p = .04), 

indicating that adolescents endorsing initially higher levels of delinquent behavior showed 

steeper increases in delinquent behavior over time. Inspection of the slope means across models 
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indicated that the quantity of depressive and delinquent symptoms increased with age (both p < 

.003). In addition, variances for intercept and slope were significant in both models (all p ≤ .02), 

indicating significant individual differences in initial levels and changes over time in both 

depression and delinquency symptoms, even after accounting for gender.  

Inspection of the delinquency model indicated that gender significantly predicted initial 

levels of delinquency (β = -.06; p = .01), with boys endorsing higher levels of initial delinquency 

than girls. Changes in delinquency over time were not significantly different across genders (p = 

.052). In contrast, gender predicted changes in depressive symptoms (β = .20; p < .0005) but not 

initial levels of depression (p = .29), with girls increasing at significantly higher rates over time 

relative to boys. 

Collectively, both the depression and delinquency models fit the data well and were 

characterized by gender differences and age-related symptom increases. In addition, both models 

retained significant individual differences in slope and intercept even after accounting for gender 

differences, indicating the need to examine potential predictors of these differences.  

Tier II. Combined Predictive Models 

Two separate models were constructed to examine the interrelationship between depressive 

and delinquent symptom endorsement, both initially and over time, and test whether (a) changes 

in delinquent behaviors are predicted by initial depression and/or changes in depression 

symptoms over time, or (b) changes in depression symptoms are predicted by initial delinquency 

and/or changes in delinquent behavior over time. For both models, model fit was significantly 

improved by including gender as a predictor (both chi-square difference tests p < .0005); 

therefore, only the full models (with gender included) are reported for parsimony. Regression 

weights for model specification and latent variable means/variances are shown in Tables 2 and 4, 
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respectively. Regression weights for pathways explicitly testing failure and acting out model 

predictions are shown in Table 3 (left column: depression predicting delinquency; right column: 

delinquency predicting depression).  

Depression predicting delinquency. The model fit the data well (CFI = .93, IFI = .93, 

RMSEA = .02, 90% CIRMSEA = .019 to .024). As expected based on the Tier I models, intercept 

and slope means for both depression and delinquency were significant (Table 4, left column), 

and the correlation between initial depression and age-related changes in depressive symptoms 

was nonsignificant (Table 3, left column; p = .16). In addition, inspection of Table 3 (left 

column) indicates that the correlation between delinquency slope and intercept was not 

significant (p = .09), indicating that age-related changes in delinquent behavior were unrelated to 

initial delinquency levels after accounting for depressive symptoms. In contrast, initial levels of 

depression significantly predicted both initial delinquency (β = .39) and age-related changes in 

delinquency (β = .30). In addition, age-related changes in depression significantly predicted age-

related changes in delinquency (β = .30). Collectively, these findings indicate that higher levels 

of depression at age 12 are predictive of age-related increases in delinquent behavior.  

Gender significantly predicted age-related changes in depression and delinquency, with boys 

reporting greater increases in delinquency and girls reporting greater increases in depression with 

increasing age (Table 3, left column). Gender also predicted initial levels of delinquent behavior 

(boys higher), but did not predict initial levels of depressive symptoms (p = .26). Mediation 

analyses indicated that the impact of gender on age-related changes in delinquent symptoms was 

mediated by gender differences in age-related changes in depressive symptoms [αβ = .09; Sobel 

test (SE) = 2.67 (0.02), p = .008]. This indicates that the magnitude of delinquent behavior 

increases for boys relative to girls would be significantly greater if girls did not experience 
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disproportionate increases in depressive symptoms over the same time period4. The impact of 

gender on delinquency intercept and slope was not mediated by initial levels of depression (both 

Sobel tests p = .28), as expected based on the nonsignificant relationship between gender and 

initial levels of depressive symptoms. Delinquency intercept and slope variances remained 

significant (Table 4, left column), indicating that significant individual differences in delinquent 

behavior endorsement remained after accounting for initial depressive symptoms, changes in 

depressive symptoms over time, and gender.  

Delinquency predicting depression. The model fit the data well (CFI = .94, IFI = .94, 

RMSEA = .02, 90% CIRMSEA = .018 to .024). Inspection of Table 4 (right column) reveals that 

slope means were significant for delinquency but not depression (p = .37), whereas both the 

depression and delinquency intercepts were significant. In addition, Table 3 (right column) 

reveals that the correlation between delinquency slope and intercept was significant, whereas the 

correlation between depression slope and intercept was not (p = .12). These findings were 

consistent with the separate Tier I models, and indicated that initial delinquency endorsements 

were significantly associated with changes in delinquent behavior with increasing age, whereas 

changes in depressive symptoms were unrelated to initial levels of depression. Inspection of 

Table 3 (right column) reveals that initial levels of delinquency significantly predicted initial 

levels of depression (β = .42), and age-related changes in delinquency significantly predicted 

age-related changes in depression (β = .40). In contrast, initial levels of delinquent behavior did 

not predict age-related changes in depressive symptoms (p = .06). Collectively, these findings 

                                                           
4 This conclusion is based on comparing the positive indirect effect obtained via mediation analysis (αβ = .09) to the 

negative direct effect shown in the left column of Table 3 (τ’ = -.15) of gender on changes in delinquent behavior 

(gender: boys = 0, girls = 1). 
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indicate that depression and delinquency are significantly associated with each other across ages, 

but that initial levels of delinquency do not predict age-related changes in depressive symptoms.  

Gender significantly predicted age-related changes in depression and delinquency (Table 3, 

right column), with boys reporting greater increases in delinquency and girls reporting greater 

increases in depression. Gender also predicted initial levels of delinquent behavior and 

depressive symptoms. Mediation analyses indicated that gender exerted an indirect effect on 

initial depressive symptoms through its impact on initial delinquent behavior [αβ = -.05; Sobel 

test (SE) = -2.09 (0.03), p = .04). This indicates that the lack of significant gender differences in 

depressive symptoms at age 12 shown in Table 3 (left column) is at least partially due to boys’ 

higher levels of delinquent behavior at that time. Gender differences in age-related changes in 

depressive symptoms were not mediated by the delinquency intercept or slope (both Sobel tests p 

> .06). Inspection of Table 4 (right column) reveals that depression intercept and slope variances 

remained significant, indicating that individual differences in depressive symptom endorsement 

remained after accounting for initial delinquent symptoms, changes in delinquent symptoms over 

time, and gender.  

Tier III: Model Comparison 

Model comparison. Additional analyses were conducted to inform the interpretation of the 

results by determining whether one model fit the data significantly better than the other 

('depression predicting delinquency' model vs. 'delinquency predicting depression' model). Two 

indices that can be used to compare non-nested models were examined: Akaike’s Information 

Criteria (AIC), and the Expected Cross-Validation Index (ECVI), with smaller values indicating 

better fit (Byrne, 2010). AIC (496 vs. 504) and ECVI (.14, 90% CIECVI = .13 to .16 versus .14, 

90% CIECVI = .13 to .15) values were approximately equivalent across models, suggesting that 
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both models adequately fit the data, with neither model demonstrating clear superiority. 

Interpretations were therefore based on the findings of both models.  

Magnitude of prediction. Standardized regression weights were subsequently compared using 

confidence interval analysis to examine the relative strength of prediction across models 

(‘depression predicting delinquency’ model vs. ‘delinquency predicting depression’ model). 

Differences in regression weights are significant at p < .01 if their 95% confidence intervals do 

not overlap, and significant at p < .05 if the proportion of confidence interval overlap is 

approximately .50 or less (Cumming & Finch, 2005). Three comparisons were made across the 

models presented in Table 3: intercept predicting intercept (.39 vs. .42), intercept predicting 

slope (.30 vs. -.20), and slope predicting slope (.30 vs. .40). Results are shown in the rightmost 

column of Table 3 and indicate that the depression intercept predicted the delinquency intercept 

as well as the delinquency intercept predicted the depression intercept (p > .05). In addition, the 

depression slope predicted the delinquency slope equally as well as vice versa (p > .05). In 

contrast, the depression intercept predicted the delinquency slope significantly better than the 

delinquency intercept predicted the depression slope as evidenced by non-overlapping 95% 

confidence intervals. Collectively, these findings indicate that depression and delinquency are 

significantly associated with each other across ages. In addition, initial levels of depression 

predict age-related changes in delinquency significantly better than initial levels of delinquency 

predict age-related changes in depressive symptoms. 

Discussion 

The current study tested competing predictions stemming from the failure and acting out 

models of depression-delinquency covariation using accelerated longitudinal latent growth 

modeling with a random, nationwide sample of adolescents ages 12 to 19. Results indicated that 
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depressive symptoms and delinquent behavior were related significantly, both initially and in 

their patterns of age-related change, and that depressive symptoms predicted concurrent 

delinquent behavior equally as well as vice versa. These findings are consistent with previous 

studies (e.g., Beyers & Loeber, 2003; Chen & Simons-Morton, 2009; Measelle et al., 2006; 

Wiesner & Kim, 2006), indicating that depression and delinquency symptoms are related 

significantly throughout adolescence, and extends previous findings by demonstrating that this 

relationship cannot be accounted for by gender differences in symptom prevalence or patterns of 

age-related change. 

 Examination of model-implied means across age groups (Figure 3) revealed that, in general, 

depression and delinquency symptoms both increased during early adolescence before 

decreasing in later adolescence. This pattern of age-related symptom change is consistent with 

previous longitudinal studies documenting overall increases in these symptoms during 

adolescence (Cohen et al., 1993; Duncan, Duncan, & Stryker, 2001), and studies documenting 

overall symptom decreases in samples of older adolescents (Beyers & Loeber, 2003), but 

inconsistent with findings of symptom stability over time (e.g., Wareham & Dembo, 2007). The 

discrepancy between these studies may be due to differences in their selection of within-subjects 

factors. Specifically, studies documenting symptom stability tend to collapse participants across 

age cohorts and examine changes over time (i.e., Time 1, Time 2 …), whereas studies reporting 

significant change tend to compare across age groups (i.e., Age 12, Age 13 …). Collapsing 

across age cohorts may mask depressive and delinquency symptom changes over time, given 

current and previous findings that these symptoms tend to increase and then decrease with age. 

In contrast, the cohort-sequential design used in the current study represents a compromise 

between these two methods, allowing examination of age-related changes while controlling for 
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potential cohort effects (Byrne, 2010; Duncan et al., 2006).  

Failure and Acting Out Model Comparisons 

Confidence interval analysis indicated that early depressive symptoms predicted age-related 

changes in serious delinquent behavior significantly better than early delinquency predicted age-

related changes in depressive symptoms. This finding was robust to gender differences in initial 

symptom levels and age-related changes, and consistent with previous findings demonstrating 

the power of depressive symptoms for predicting changes in delinquent behavior among 

adolescent boys (Beyers & Loeber, 2003). Overall, the findings provide support for the acting 

out model and contradict failure model predictions that delinquent behavior predicts future 

depressive symptoms. We caution against interpreting these findings as support for masked 

depression, a once-popular but ultimately rejected theory suggesting that delinquent behavior 

reflects externalized symptoms of underlying depression (Carlson & Cantwell, 1980). In 

contrast, our data indicate that early depressive symptoms increase risk for the development of 

later delinquent behavior. This likely occurs through a developmental process whereby 

irritability associated with depression leads initially to heightened aggression and minor rule-

breaking. Over time, those behaviors might negatively impact relationships with parents and 

prosocial peers, ultimately leading youth down a path of deviant peer association and 

involvement in serious delinquency. Future research is needed to identify whether the predictive 

power of early depressive symptoms is linear (i.e., more depressive symptoms predict more 

delinquent behavior), or whether a specific threshold of depressive symptoms can be identified, 

above which the risk of future delinquent behavior increases significantly.  

Gender Differences 

Gender differences in initial levels and age-related changes in delinquency (boys > girls), and 
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age-related changes in depression (girls > boys), were apparent across models. In contrast, boys 

and girls demonstrated similar levels of initial depressive symptoms at age 12. These findings are 

consistent with previous research indicating higher prevalence of delinquent behavior in boys 

beginning in preadolescence and continuing throughout adolescence (Moffitt & Caspi, 2001; 

Ritakallio et al., 2005), as well as previous studies indicating that gender differences in 

depressive symptoms first appear in early adolescence as a result of a disproportionate increase 

in girls’ symptoms (Cole et al., 2002; Holsen et al., 2000). The current study extended these 

findings by demonstrating significant mediating influences of gender differences in depressive 

symptoms on delinquent behavior and vice versa (Cheong et al., 2003). Specifically, the lack of 

gender differences in initial depressive symptoms was at least partially accounted for by the 

higher levels of concurrent delinquent behavior reported by boys. In addition, the modest gender 

differences in age-related delinquent behavior increases would have been significantly greater in 

magnitude if girls did not experience disproportionate increases in depressive symptoms over the 

same time period. The latter findings may help explain why some studies have failed to find 

gender differences in adolescent delinquent behavior (see Measelle et al., 2006), and indicate that 

increases in depressive symptoms represent a particularly salient risk factor for increased 

delinquent behavior in girls (Loeber & Keenan, 1994; Wiesner & Kim, 2006).  

Limitations 

The current study employed a large, nationwide, random sample of boys and girls ages 12 to 

19 across three study waves to test competing predictions stemming from the acting out and 

failure models of depression-delinquency covariation. The following limitations must be 

considered when interpreting the present results, however, despite these and other 

methodological refinements (e.g., controlling for measurement error and cohort effects, use of 
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LGM mediation). First, the current study relied exclusively on structured adolescent self-report 

interviews, and our results may have differed to the extent that other informants or objective 

measures (e.g., arrest records) were used. Self-report studies, however, show similar rates of 

comorbidity relative to multiple informant/source studies of depression and delinquency (Wolff 

& Ollendick, 2006), and research indicates that adolescents may be more accurate reporters of 

depressive and delinquency symptoms than their parents and teachers (e.g., Cantwell, 

Lewinsohn, Rohde, & Seeley, 1997). In addition, parent and adolescent reports of symptoms 

over time are highly correlated (rmed = .65), and self-reports appear to be more sensitive to early 

symptom emergence than parent reports (Cole et al., 2002). Finally, only approximately 10% of 

adolescents reporting engagement in delinquent behavior are ‘caught’, suggesting that self-

reports are likely to result in higher estimates of delinquent behavior relative to parent reports 

and objective measures (e.g., police reports; Ritakallio et al., 2005).  

A second limitation of the current study was the moderately high refusal and attrition rates, 

and the use of telephone survey methodology that excludes youth residing in households without 

landline telephone service. However, refusal rates were similar to or lower than those reported in 

other studies (Cole et al., 2002), and missing data analysis indicated that attrition was either 

unrelated or related weakly to our primary variables of interest. Further, the pattern of age-

related symptom changes for boys and girls for both syndromes were highly consistent with 

extant literature (see Wolff & Ollendick, 2006). Nevertheless, it is impossible to know whether 

non-completers differed from completers during waves at which the former were not assessed. 

We therefore elected to refer to the sample as ‘nationwide’ rather than ‘nationally representative’ 

to acknowledge this limitation. Regarding telephone survey methodology, epidemiological data 

indicate that only 7.3% of U.S. children lived in households without a landline phone (i.e., 
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households had only cellular service or no phone service) in the first half of 2005 (Blumberg & 

Luke, 2008), which was the year of initial study recruitment. It should be noted that this national 

percentage increased significantly over the study period, with 16.5% of children living in 

households without landlines by the second half of 2007 (Blumberg & Luke, 2008). Thus, 

although the exclusion of adolescents living in household without landlines has the potential to 

bias results, this issue was more prevalent during the latter part of the study, when it would have 

a greater influence on attrition (see discussion above) than study recruitment.   

Third, the current study focused exclusively on severe delinquent behavior; the extent to 

which less severe oppositional behaviors would account for early and age-related changes in 

depressive symptoms is unknown. This distinction is important given that less severe 

oppositional and delinquent behaviors typically precede more severe delinquent behaviors 

(Rapport, LaFond, & Sivo, 2009). The current results, however, are highly consistent with those 

reported by Beyers and Loeber (2003), who examined both less and more severe conduct 

problems/delinquent behavior. Finally, the design of the current study precludes conclusions of 

causality, despite our finding that depressive symptoms predicted and temporally preceded age-

related changes in delinquent behavior. Alternative explanations cannot be ruled out definitively 

– especially considering that significant individual differences remained across models.   

Research and Clinical Implications 

Collectively, results of the current study indicate that depressive symptoms represent a 

significant risk factor for age-related increases in delinquent behavior, especially for girls. 

Significant individual differences remained across models, however, even after accounting for 

gender differences and early delinquency and depression. Given that symptoms of the two 

disorders appear to share minimal to no significant environmental risk factors (Subbarao et al., 
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2008), future studies attempting to identify additional mechanisms accounting for depression-

delinquency covariation might benefit from a focus on dispositional rather than situational 

factors. For example, simultaneous examination of the mediating influences of trait attitudes 

(Nebbitt & Lombe, 2008), personality factors (Akse et al., 2007), shared genetic influences 

(Subbarao et al., 2008), and symptoms of other disorders (Measelle et al., 2006) may provide 

improved explanation of depression-delinquency covariation, and result in the identification of 

additional risk factors associated with age-related increases in depression and delinquent 

behavior. Finally, residual individual differences may reflect the existence of identifiable 

subgroupings of each disorder that are differentially associated with each other (e.g., Harrington, 

Rutter, & Frombonne, 1996; Stringaris & Goodman, 2009). This argument is supported by recent 

studies identifying subgroups with distinct patterns of symptom change over time for both 

depressive and delinquent symptoms (Chen & Simons-Morton, 2009; Wiesner & Kim, 2006). 

Unfortunately, studies to date have generally failed to identify underlying factors responsible for 

these distinct trajectory groups, and significant individual differences remain after accounting for 

subgroup membership. 

The current study provides support for the acting out model – early depressive symptoms 

predicted age-related changes in serious delinquent behavior significantly better than early 

delinquency predicted changes in depressive symptoms. In addition, increases in depressive 

symptoms over time appear to put adolescent girls at particular risk for engaging in severe 

delinquent behavior. Collectively, these findings indicate that depressive symptoms significantly 

increase the likelihood that adolescents will engage in delinquent behavior, and suggest that 

depressive symptom assessment should be a routine part of disruptive behavior evaluation and 

intervention. Although the current, community-based study did not examine treatment effects, 
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the results allow us to echo the hypothesis put forth by Beyers and Loeber (2003) that treating 

depressive symptoms might serve as a protective factor against future delinquent behavior for 

adolescents with symptoms of both syndromes. To our knowledge, the aforementioned study by 

Puig-Antich (1982) is the only investigation that has examined this hypothesis in clinical 

research. Unfortunately, that study used a small sample (N = 13) and did not collect any long-

term follow-up data. Thus, for youth with comorbid depression and delinquency, larger clinical 

studies examining the long-term effects of depression treatment on delinquent behavior represent 

an important next step in this line of research. 
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Table 1. Demographic characteristics 

  Gender Ethnicity  Wave 1 Annual Household Income 

Cohort N % Girls 

% 

Caucasian 

% African 

American 

% 

Hispanic 

% Native 

Amer./Alaskan 

% Asian/ 

Pacific Isl. 

 

<$20K 

$20K  to 

$50K > $50K 

Not sure/ 

Refused 

12 488 47.5% 65.4% 16.0% 10.7% 2.9% 5.0%  14.8% 32.4% 48.2% 4.7% 

13 573 48.2% 65.0% 17.3% 11.5% 3.6% 2.6%  13.1% 31.2% 48.3% 7.3% 

14 631 47.4% 66.9% 15.9% 13.1% 2.1% 1.9%  13.5% 30.1% 50.1% 6.3% 

15 641 50.1% 66.5% 15.8% 11.9% 2.6% 3.2%  12.8% 30.4% 50.9% 5.9% 

16 647 52.1% 66.6% 16.8% 11.7% 1.6% 3.3%  10.8% 27.4% 53.2% 8.7% 

17 624 53.7% 72.0% 13.7% 10.7% 2.1% 1.5%  11.7% 26.3% 53.7% 8.3% 

Total 3604 49.8% 67.0% 15.9% 11.6% 2.5% 2.9%  12.8% 29.6% 50.7% 6.9% 

National 

Estimates 
-- 48.7% 60.6% 15.2% 17.3% 3.3% 3.6%  12.9% 27.8% 59.3% -- 

Note. Demographic variables were assessed using standard questions employed by the U.S. Bureau of the Census (1988). National estimates 

reflect U.S. Census estimates of the adolescent population in 2005. Age was measured as the current age in years at the time of the wave 1 

interview (range = 12-17 years). No significant differences in gender, ethnicity, or income were found across cohorts (all chi-square p > .10). 

Amer. = American; Isl. = Islander 
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Table 2. Age-related regression weights for combined models 

 Depression predicting delinquency Delinquency Predicting Depression 

 Depression Slope Delinquency Slope Depression Slope Delinquency Slope 

 
B (SE) β B (SE) β B (SE) β B (SE) β 

Age 12 0.00 .00 0.00 .00 0.00 .00 0.00 .00 

Age 13 1.00 .31 1.00 .42 1.00 .36 1.00 .39 

Age 14 2.31 (0.39) .76 2.11 (0.21) .72 2.23 (0.34) .82 2.00 (0.20) .63 

Age 15 2.54 (0.43) .61 2.16 (0.22) .61 2.48 (0.38) .71 1.99 (0.21) .51 

Age 16 2.75 (0.48) .59 2.74 (0.30) .73 2.65 (0.42) .68 2.57 (0.29) .63 

Age 17 3.35 (0.59) .72 2.26 (0.27) .68 3.24 (0.53) .83 2.03 (0.26) .52 

Age 18 2.85 (0.52) .66 2.92 (0.36) .73 2.91 (0.49) .80 2.61 (0.33) .59 

Age 19 2.79 (0.56) .67 2.34 (0.36) .67 2.96 (0.55) .83 2.03 (0.34) .53 

Note. Unstandardized slope regression weights for ages 12 and 13 were fixed to 0.0 and 1.0, 

respectively, for both models. All non-fixed regression weights were significant at p < .0005. All 

unstandardized intercept regression weights (not shown) were set to 1.0. β-weights reflect standardized 

regression weights. Implied means are point estimates calculated based on the pattern of relationships 

specified by the model.  
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Table 3. Standardized regression weights for model predictions 

 β (95% CI) p  β (95% CI) p Model comparison 

Model: Depression predicting delinquency Model: Delinquency predicting Depression   

Depression intercept �   Delinquency intercept �    

Delinquency intercept .39 (.22 to .55) *** Depression intercept .42 (.27 to .57) *** Dep = Del 

Delinquency slope .30 (.15 to .45) *** Depression slope -.20 (-.40 to .01) ns   Dep > Del ** 

Depression slope �   Delinquency slope �    

Delinquency slope .30 (.15 to .45) *** Depression slope .40 (.21 to .59) *** Dep = Del 

Gender �   Gender �    

Depression intercept .06 (-.04 to .16) ns Depression intercept .11 (.01 to .21) * -- 

Depression slope .23 (.11 to .35) *** Depression slope .21 (.10 to .32) *** -- 

Delinquency intercept -.14 (-.24 to -.04) ** Delinquency intercept -.12 (-.22 to -.02) * -- 

Delinquency slope -.15 (-.23 to -.07) *** Delinquency slope -.08 (-.15 to -.01) * -- 

Covariances/Correlations r p Covariances/Correlations r p  

Del intercept & slope .31 ns Del intercept & slope .62 *** -- 

Dep intercept & slope -.29 ns Dep intercept & slope -.38 ns -- 

Note. Model comparison based on confidence interval (CI) analysis of standardized regression weight magnitudes (Tier III); Del = Delinquency 

predicting depression model, Dep = Depression predicting delinquency model. * p < .05; ** p < .01; *** p < .001 
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Table 4. Combined model means and variances  

 Depression predicting delinquency Delinquency predicting depression 

 Mean (SE) Variance (SE) Mean (SE) Variance (SE) 

Depression intercept -0.30 (0.03)*** 0.24 (0.04)*** -0.20 (0.04)*** 0.22 (0.05)*** 

Depression slope 0.06 (0.02)** 0.06 (0.03)* -0.02 (0.03), ns 0.07 (0.03)* 

Delinquency intercept -0.08 (0.04)* 0.13 (0.03)*** -0.17 (0.03)*** 0.13 (0.02)*** 

Delinquency slope 0.17 (0.03)*** 0.09 (0.03)*** 0.14 (0.02)*** 0.09 (0.02)*** 

Note. All means reflect z-scores 

* p < .05; ** p < .01; *** p < .001 
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Figure Captions 

Figure 1. Cohort-sequential latent growth model for depression symptoms. Solid lines 

represent collected data, whereas dashed lines reflect data missing by design. Variables represent 

initial symptom levels at age 12 (intercept) and age-related increases from 12 to 19 (slope). An 

identical procedure was used to model delinquency symptoms. Cov = covariance; D = variance; 

M = mean; y.o. = year-old 

Figure 2. Cohort-sequential latent growth models. Model (a) tests the acting out model, 

with depression intercept predicting delinquency intercept and slope, and depression slope 

predicting delinquency slope. Model (b) tests the failure model, with delinquency intercept 

predicting depression intercept and slope, and delinquency slope predicting depression slope. An 

example of the Tier II mediation analysis for parallel process latent growth modeling (Cheong et 

al., 2003) is shown in Model (a), which tests whether the direct impact of gender on age-related 

changes in delinquency (τ’) is mediated by gender’s impact on initial levels of depression (αβ). 

Figure 3. Depression (dotted lines) and delinquency (solid lines) symptom endorsements 

for boys (squares) and girls (triangles) across ages. Error bars reflect standard error (SE). 
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Supplemental Material for Online Only 

Table 1. Age 12 Cohort: Zero-order correlations, means, and standard deviations 

      1 2 3 4 5 6 7 

1. Gender  --       

          

2.  Depression wave 1  .013 --      

          

3. Depression wave 2  .049 .371*** --     

          

4. Depression wave 3  .212** .245*** .411*** --    

          

5. Delinquency wave 1  -.101* .182*** .005 .092 --   

          

6. Delinquency wave 2  -.120* .141** .329*** .174* .448*** --  

          

7. Delinquency wave 3  -.078 .044 .183** .145* .594*** .652*** -- 

          

 Mean (SD)  0.47 (0.50) -0.27 (0.65) -0.21 (0.79) -0.23 (0.68) -0.24 (0.52) -0.10 (0.74) -0.04 (0.87) 

Note: Depression and Delinquency variables reflect z-scores; Correlations with gender are biserial correlations. 
 *p < .05, **p ≤ .01, ***p ≤ .001 
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Supplemental Material for Online Only 

Table 2. Age 13 Cohort: Zero-order correlations, means, and standard deviations 

      1 2 3 4 5 6 7 

1. Gender  --       

          

2.  Depression wave 1  .150*** --      

          

3. Depression wave 2  .265*** .401*** --     

          

4. Depression wave 3  .233*** .332*** .559*** --    

          

5. Delinquency wave 1  -.100* .233*** .029 -.016 --   

          

6. Delinquency wave 2  -.103* .173** .152** .146* .474*** --  

          

7. Delinquency wave 3  -.116 .020 .084 .194** .086 .564*** -- 

          

 Mean (SD)  0.48 (0.50) -0.19 (0.79) -0.07 (0.92) -0.00 (1.02) -0.91 (0.73) -0.07 (0.74) -0.03 (1.15) 

Note: Depression and Delinquency variables reflect z-scores; Correlations with gender are biserial correlations. 
 *p < .05, **p ≤ .01, ***p ≤ .001 
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Supplemental Material for Online Only 

Table 3. Age 14 Cohort: Zero-order correlations, means, and standard deviations 

      1 2 3 4 5 6 7 

1. Gender  --       

          

2.  Depression wave 1  .159*** --      

          

3. Depression wave 2  .115* .525*** --     

          

4. Depression wave 3  .101 .372*** .487*** --    

          

5. Delinquency wave 1  -.081* .325*** .260*** .100 --   

          

6. Delinquency wave 2  -.086 .280*** .274*** .164** .563*** --  

          

7. Delinquency wave 3  -.198** .198** .224** .209*** .437*** .634*** -- 

          

 Mean (SD)  0.47 (0.50) 0.00 (1.02) -0.09 (0.89) -0.08 (0.89) 0.04 (1.08) -0.05 (0.85) 0.00 (1.02) 

Note: Depression and Delinquency variables reflect z-scores; Correlations with gender are biserial correlations. 
 *p < .05, **p ≤ .01, ***p ≤ .001 
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Supplemental Material for Online Only 

Table 4. Age 15 Cohort: Zero-order correlations, means, and standard deviations 

      1 2 3 4 5 6 7 

1. Gender  --       

          

2.  Depression wave 1  .171*** --      

          

3. Depression wave 2  .217*** .541*** --     

          

4. Depression wave 3  .210*** .591*** .530*** --    

          

5. Delinquency wave 1  -.056 .269*** .085 .116* --   

          

6. Delinquency wave 2  -.158** .095† .204*** .149** .509*** --  

          

7. Delinquency wave 3  -.080 -.010 .067 .148* .309*** .501*** -- 

          

 Mean (SD)  0.50 (0.50) 0.04 (1.04) 0.15 (1.15) 0.11 (1.12) 0.08 (1.17) 0.10 (1.22) 0.02 (0.95) 

Note: Depression and Delinquency variables reflect z-scores; Correlations with gender are biserial correlations. 
 † p = .05, *p < .05, **p ≤ .01, ***p ≤ .001 
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Table 5. Age 16 Cohort: Zero-order correlations, means, and standard deviations 

      1 2 3 4 5 6 7 

1. Gender  --       

          

2.  Depression wave 1  .180*** --      

          

3. Depression wave 2  .129** .447*** --     

          

4. Depression wave 3  .118* .452*** .527*** --    

          

5. Delinquency wave 1  -.132** .171*** .183*** .243*** --   

          

6. Delinquency wave 2  -.050 .229*** .208*** .188** .360*** --  

          

7. Delinquency wave 3  .000 .130* .245*** .225*** .448*** .494*** -- 

          

 Mean (SD)  0.52 (0.50) 0.12 (1.07) 0.10 (1.08) 0.08 (1.09) 0.02 (1.01) 0.02 (0.94) 0.03 (0.87) 

Note: Depression and Delinquency variables reflect z-scores; Correlations with gender are biserial correlations. 
 *p < .05, **p ≤ .01, ***p ≤ .001 
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Table 6. Age 17 Cohort: Zero-order correlations, means, and standard deviations 

      1 2 3 4 5 6 7 

1. Gender  --       

          

2.  Depression wave 1  .226*** --      

          

3. Depression wave 2  .186** .489*** --     

          

4. Depression wave 3  .107 .536*** .511*** --    

          

5. Delinquency wave 1  -.123** .202*** .237*** .117 --   

          

6. Delinquency wave 2  -.110* .222*** .310*** .188** .577*** --  

          

7. Delinquency wave 3  -.068 .223** .159* .290*** .507*** .605*** -- 

          

 Mean (SD)  0.54 (0.50) 0.21 (1.16) 0.06 (1.05) 0.05 (1.02) 0.13 (1.16) 0.09 (1.34) 0.01 (1.10) 

Note: Depression and Delinquency variables reflect z-scores; Correlations with gender are biserial correlations. 
 *p < .05, **p ≤ .01, ***p ≤ .001 
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