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Abstract

Background—The present study sought to clarify the development of comorbid emotional 

distress by comparing different explanations for how youth develop anxiety and depressive 

symptoms. Specifically, we introduced the diathesis-anxiety approach (whether cognitive 

vulnerabilities interact with anxiety symptoms), and compared it to a causal model (anxiety 

symptoms predicting depressive symptoms), and a correlated liabilities model (whether cognitive 

vulnerabilities interacted with stressors to predict both anxiety and depressive symptoms) to 

examine which model best explained the relation between depressive and anxiety symptoms in 

youth.

Methods—678 3rd (n=208), 6th (n=245), and 9th (n=225) grade girls (n=380) and boys (n=298) 

completed self-report measures at baseline assessing cognitive vulnerabilities (rumination and 

self-criticism), stressors, depressive and anxiety symptoms. Every 3 months over the next 18 

months, youth completed follow-up measures of symptoms and stressors.
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Results—While limited support was found for a causal (p > .10) or correlated-liability model (p 

> .05) for comorbidity, findings did support a diathesis-anxiety approach for both self-criticism 

(t(2494) = 3.36, p < .001) and rumination (t(2505) = 2.40, p < .05).

Limitations—The present study’s findings are based on self-report measure and makes 

inferences concerning comorbidity with a community sample.

Conclusions—These results may help clarify past research concerning comorbidity by 

introducing a diathesis-anxiety approach as a viable model to understand which youth are most at-

risk for developing comorbid emotional distress.

Keywords

Youth; Anxiety; Depression; Comorbidity; Developmental Psychopathology

Introduction

Comorbidity, defined as the manifestation of multiple disorders within the same individual 

(Seligman & Ollendick, 1998), has become the rule rather than the exception with regard to 

psychopathology (Angold, Costello, & Erkanli, 1999; Essau & Chang, 2009). The most 

common combination of disorders in youth is depression and anxiety (Angold et al., 1999; 

Merikangas et al., 2010), with up to 75% of depressed youth experiencing symptoms of 

anxiety (Essau & Chang, 2009). Experiencing comorbid emotional distress predicts a more 

severe course of mental illness (Mineka, Watson, & Clark, 1998; Rohde, Lewinsohn, & 

Seeley, 1991; Starr & Davila, 2008) and poorer treatment response (Ollendick, Jarrett, 

Grillis-Taquechel, Hovey, & Wolff, 2008; Westen, Novotny, & Thompson-Brenner, 2004; 

Young, Mufson, & Davies, 2006) compared to experiencing just depression or anxiety 

alone. Thus, researchers have aimed to understand the developmental underpinnings of these 

comorbid internalizing disorders to develop more targeted interventions for these distressed 

youth.

Despite increased attention over the past 25 years on the comorbidity between depression 

and anxiety (Angold & Costello, 1993; Merikangas et al., 2010; Seligman & Ollendick, 

1998), there is still a great deal of uncertainty over why these two disorders are so highly 

comorbid. Systematic investigations into the relation between the two disorders have largely 

been guided by two influential theories: the tripartite model of anxiety and depression (see 

Clark & Watson, 1991 for explanation) and the cognitive content-specificity hypothesis (see 

Beck, 1976 for explanation). Although originally developed and tested within the context of 

adulthood, these two theories have been extended downward to youth. However, studies on 

both the tripartite model (Anderson & Hope, 2008; Laurent & Ettleson, 2001) and the 

cognitive content-specificity hypothesis (Epkins, 1996; Garber, Weiss, & Shanley, 1993; 

Jolly, 1993; Schniering & Rapee, 2004) have produced mixed findings concerning comorbid 

symptoms in children and adolescents. Given the inconsistent support for these two 

traditional explanations for comorbidity, alternative theories need to be explored.

In reviewing how two disorders may relate, Neale and Kendler (1995) propose twelve 

different models which may explain high rates of comorbidity between disorders. Overall, 
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Neale and Kendler’s (1995) approach to modeling comorbid psychopathology has become a 

recommended methodology to understand how two disorders coexist (Krueger & Markon, 

2006) and serves as a useful tool for testing competing hypotheses for how depression and 

anxiety relate. However, despite these advantages, few studies have explicitly and 

adequately tested these different models with regard to depression and anxiety. In order to 

adequately test the different models posited by Neale and Kendler (1995), data must be 

collected over time and include multiple follow-ups to understand the causal principles 

outlined in several of the models (Middeldorp, Cath, Van Dyck, & Boomsma, 2005).

To date, only three of the 215 empirical articles that have cited Neale and Kendler’s (1995) 

article have explicitly tested competing models within a multi-wave, longitudinal framework 

with regard to depression and anxiety. While initial investigations indicated support for a 

correlated liabilities model, in which anxiety and depression are predicted by shared risk 

factors (Klein, Lewinsohn, Rohde, Seeley, & Shankman, 2003; Rice, van den Bree, & 

Thapar, 2004), a more recent investigation found support for both a correlated liabilities 

model, and a causal model, in which anxiety leads to depression. Specifically, Matthew, 

Pettit, Lewinsohn, Seeley, and Roberts (2011) found that when anxiety precedes depression, 

a causal model best explains the relation between depression and anxiety in late adolescents 

and young adults; however, when a depressive episode precedes anxiety a correlated 

liabilities approach is the best explanation. This finding by Matthew and colleagues (2011) 

is consistent with other past research which has also found multiple pathways for developing 

comorbid emotional distress (Avenvoli, Stolar, Li, Dierker, & Merikangas, 2001).

The present study sought to build upon this research by utilizing a multi-wave (6 

assessments every 3 months), longitudinal (over the course of 18 months) study, which is a 

recommended approach for testing theories related to developmental psychopathology 

(Willett, Singer, & Martin, 1998). The above studies which simultaneously tested Neale and 

Kendler’s (1995) models were either family or epidemiological studies which are important 

for showing the course of clinical disorders across the lifespan, but the length of time 

between follow-ups may make it more difficult to detect subtle changes in symptom 

fluctuations, important life events, and potential moderators (Abela & Hankin, 2008). 

Relatedly, the present study utilized a dimensional approach to conceptualizing 

psychopathology, as opposed to the categorical (diagnostic) approach used in 

epidemiological/family studies. While a categorical approach can include important clinical 

information, utilizing a dimensional approach for depression and anxiety may allow a better 

understanding of the full spectrum of internalizing symptoms, including the development of 

sub-threshold symptoms of emotional distress which may be missed using a classification 

systems (Krueger & Finger, 2001). In addition, the present study focused on late childhood 

and adolescence, which allowed our hypotheses to be tested during a critical period with 

regard to the emergence of internalizing symptoms (Abela & Hankin, 2008; Morris & 

March, 2004).

Finally, the present study sought to clarify conflicting findings by introducing and testing a 

diathesis-anxiety model, which combines the correlated liabilities model and the causal 

model (see Figure 1 for representations of all three models). This approach is meant to 

explicitly test whether anxiety symptoms interact with specific vulnerabilities to predict 
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depression in youth. To date, only two studies have utilized this approach to understand the 

co-occurrence of depression and anxiety symptoms in youth. In a short-term, multi-wave 

study, Hankin (2008) found that rumination interacted with anxious arousal symptoms to 

predict prospective depression symptoms in a sample of early and middle adolescents. 

Meanwhile, in a multi-wave longitudinal study, Feng, Shaw, and Silk (2008) found that 

maternal negative control interacted with anxiety symptoms to predict depression during 

childhood and through adolescence. These findings are congruent with Starr and Davila’s 

recent studies with adults (2012a, 2012b), where the two researchers found that both 

rumination and a negative attributional style moderated the relation between daily anxious 

and depressed moods. These preliminary findings suggest that a combination of the causal 

and correlated liabilities models may resolve conflicting findings concerning the 

development of comorbid internalizing symptoms during youth. However, it is still unclear 

whether a diathesis-anxiety approach better explains the co-occurrence of depression and 

anxiety symptoms compared to the correlated liabilities or causal models.

The present study sought to test these competing models of comorbidity within a cognitive-

vulnerability framework. Studies have demonstrated that starting in late childhood 

individual differences begin to emerge for rumination (Lopez, Driscoll, & Kistner, 2009) 

and self-criticism (Fichman, Koestner, & Zuroff, 1994), and that these cognitive factors play 

an important role in predicting depressive and anxiety symptoms across child and adolescent 

samples (see Hankin, 2008, 2009; Rood, Roelofs, Bogels, & Alloy, 2010 for rumination; see 

Cohen et al., 2013; Shahar, Blatt, Zuroff, Kuperminc, & Leadbeater, 2004 for self-criticism). 

However, despite a well-documented relation between both forms of emotional distress, 

cognitive vulnerabilities are often understudied within a comorbidity context (Dozois & 

Dobson, 2001). Thus, assessments of rumination and self-criticism were incorporated in the 

present study, and we tested whether a correlated liabilities (e.g., a vulnerability-stress 

approach; see Gibb & Coles, 2005 for further explanation), causal, or diathesis-anxiety 

model best explained the relation between anxiety and depressive symptoms. Furthermore, 

we examined whether the developmental pathways concerning comorbidity differed across 

boys and girls and youth of different ages. It was hypothesized that across gender, age, and 

cognitive vulnerability, the diathesis-anxiety approach would provide a parsimonious 

explanation for how comorbid depressive and anxiety symptoms emerge in youth.

Method

Participants

Children and adolescents were recruited by brief information letters sent home directly by 

participating school districts to families with a child in third, sixth, and ninth grades of 

public schools. The short letter stated that we were conducting a study on social and 

emotional development in children and adolescents and requested that interested participants 

call the laboratory to receive detailed information on the study. At baseline, the multi-site 

sample consisted of 678 youth (362 from Denver, Colorado and 316 from New Brunswick, 

New Jersey) who had parental consent and gave verbal assent before baseline assessments. 

The sample was fairly balanced with regard to sex (380 females; 298 males) and consisted 
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of 3rd graders (n=208), 6th graders (n=245), and 9th graders (n=225) at the baseline 

assessment. Youth completed evaluations every 3 months for 18-months.

Procedure

Only youth who had signed parental consent and gave verbal assent participated in the 

study. Phase 1 of the study involved a laboratory assessment. A research assistant (RA) met 

with the youth to complete all self-report measures. Meanwhile, Phase 2 of the study 

involved a series of 6 telephone follow-up assessments. Assessments occurred every 3 

months during the 18 months following the initial assessment. At each assessment, an RA 

administered a measure for depressive symptoms, anxiety symptoms, and stressors. 

Participants were compensated $60 at Phase 1, and $15 for every completed follow-up in 

Phase 2. All aspects of the study were approved by an Institutional Review Board (IRB).

Measures

Children’s Response Style Questionnaire-Rumination Subscale (CRSQ-R; 
Abela, Rochon, & Vanderbilt, 2004)—The CRSQ-R is modeled after Nolen-

Hoeksema’s Response Style Questionnaire (Nolen-Hoeksema & Morrow, 1991). The 

CRSQ-R consists of 13 items that assess one’s tendency to ruminate, or focus on negative 

aspects of oneself. For each item, youth are asked to indicate how often they respond in a 

ruminative way when they are feeling sad, with higher scores indicating higher agreement 

with the statement. Past research has shown the CRSQ-R to be a reliable and valid measure 

in youth samples (Abela, Aydin, & Auerbach, 2007; Abela & Hankin, 2011). The CRSQ-R 

had a Cronbach’s alpha level of 0.87.

Children’s Depressive Experiences Questionnaire Revised, Self-Criticism 
Subscale (CDEQR-SC; Abela, 2008)—The CDEQR-SC is a 12-item self-report 

questionnaire used to assess levels of self-criticism in youth. Similar to the 10-item CDEQ-

SC (Abela & Taylor, 2003) and 5-item CDEQ-SF-SC (Abela, Fishman, Cohen, & Young, 

2012), the CDEQR-SC is an adaptation of the Depressive Experiences Questionnaire (Blatt, 

D’Afflitti, & Quinlan, 1976), which is a widely used tool to assess self-criticism in adults. 

For each item, the child must choose which of the following options best represents him or 

her: not true for me, sort of true for me, or really true for me. Item scores range from 0 to 2 

and are summed to obtain total scores ranging between 0 to 24; higher scores represent 

higher levels of self-criticism. Past research has supported the internal consistency, test-

retest reliability, and validity of various versions of the CDEQ (Abela, Fishman, et al., 2012; 

Abela & Taylor, 2003). The CDEQR-SC had adequate internal consistency in the present 

study (α = 0.79).

Adolescent Life Events Questionnaire-Revised (ALEQ-R; Hankin & Abramson, 
2002)—The ALEQ-R, in its abbreviated form, consists of 57 potentially negative events 

that are considered fairly typical of adolescence. The measure assesses the occurrence of 

stressors, which are drawn from various life areas including: academics, familial 

relationships, friendships, and romantic relationships. The participant indicates the 

frequency of each event during the previous month by selecting a response on a Likert scale 

from 1 (“never”) to 5 (“always”). The scores range from 57 to 285, with higher scores 
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indicating more frequent stressful life events. Past research has found the ALEQ-R to be a 

reliable and valid assessment for assessing negative events in youth (Abela & Hankin, 2011; 

Hankin, 2008)

Children’s Depressive Inventory (CDI; Kovacs. 1981)—The CDI is a 27-item self-

report questionnaire that measures the cognitive, affective, and behavioral symptoms of 

depression. For each item, children are asked which one of three statements (I am sad once 

in a while, I am sad many times, I am sad all the time) best describes how they have been 

thinking and feeling in the past week. Items are scored from 0 to 2, with a higher score 

indicating greater symptom severity. Total CDI scores ranged from 0 to 51. The CDI is the 

most commonly used measure for assessing youth depression (Myers & Winters, 2002). In 

the present study the coefficient alphas ranged between 0.84 and 0.89 across 

administrations.

Multidimensional Anxiety Scale for Children (MASC; March, 1997)—The MASC 

is a 39-item measure that assesses the occurrence and intensity of anxiety symptoms. The 

participant must determine the degree to which each item is true of him or herself on a 

Likert scale from 0 (“never”) to 3 (“often”), with higher scores indicating greater levels of 

anxiety symptoms. The measure may be divided into 4 subscales: physical symptoms, social 

anxiety, separation anxiety/panic, and harm avoidance; however, in the present study only 

the total score was utilized (range = 0 – 117). Past research has found the MASC to be a 

reliable and valid tool for measuring symptoms of youth anxiety (Alloy et al., 2012; Brozina 

& Abela, 2006). Cronbach’s alphas ranging between 0.88 and 0.90 across administrations 

were found in the present study.

Results

Preliminary Analyses

Preliminary analyses suggested that rumination, self-criticism, depressive symptoms and 

stressors all exhibited significant positive skew requiring these data to be transformed for 

purposes of normality. For rumination and self-criticism a square root transformation was 

used, while for stressors and depressive symptoms a log transformation was necessary. 

Means, standard deviations, and correlations of all baseline measures, prior to 

transformations, can be found in Table 1. Of note, the small to medium significant 

associations between internalizing symptoms and stressors (Grant & Compas, 1995; Muris, 

Merckelbach, Ollendick, King, & Bogie, 2002), and internalizing symptoms and cognitive 

vulnerabilities (Garnefski, Legerstee, Kraaij, Kommer, & Teerds, 2002; Lakdawalla, 

Hankin, & Mermelstein, 2007) are similar to past community research which investigated 

these constructs in youth. Means and standard deviations for the follow-up measures can be 

found in Table 2.

Prior to testing the study’s hypotheses, confirmatory factor analyses (CFAs) were conducted 

to investigate whether self-report measures used in the present study were able to adequately 

distinguish between a) depressive and anxiety symptoms and b) forms of anxiety (e.g., 

separation anxiety, social anxiety, physical symptoms of anxiety, and harm avoidance). All 

CFAs were tested using AMOS 20 software. With regard to depressive and anxiety 
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symptoms, an excellent fit (Hu & Bentler, 1999) was demonstrated for a two-factor model 

((X2= 0.779, p = .377), CFI = 1.00, RMSEA = .00 (90% CI: .00 to .14); AIC = 53.10), and 

there was little support for a one-factor solution ((X2= 303.96, p < .001), CFI = 0.51, 

RMSEA = .68 (90% CI: .62 to .75); AIC = 424.48). Of note, a chi-square difference test 

further demonstrated the superiority of a two-factor, opposed to one-factor, solution (AX2= 

373.38, p < .001). On the other hand, little support was found for a four factor model which 

distinguished between the MASC subscales ((X2= 249.514, p < .001, CFI = 0.754, RMSEA 

= .163 (90% CI: .145 to .182); AIC = 325.38). Taken together, results of the CFAs indicated 

that we were able to adequately distinguish between depressive and anxiety symptoms, but 

not differentiate between forms of anxiety symptoms. Thus, consistent with past research 

(O’Neil & Kendall, 2012; Storch et al., 2011), the hypotheses were tested using the MASC 

total anxiety score.

Next, as missing data is common in multi-wave longitudinal data, it was examined if 

participants who missed follow-ups differed systematically from those who had better or 

perfect completion rates during the course of the study. For the present study, 63.8% of 

participants completed the Time 1 and all six follow-up assessments, with 19.4% of the 

sample missing 1 follow-up, 5.7% of the sample missing 2 follow-ups, and 11% of the 

sample missing 3 or more follow-ups. Consistent with other multi-wave, longitudinal 

studies, there was a negative relation between the amount of follow-ups completed by 

participants and prospective depressive symptoms and follow-up stressors (see Twenge & 

Nolen-Hoeksema, 2002 for a discussion of this issue). In response, the Hedeker and Gibbons 

(1997) approach was used to see if the number of follow-ups completed by participants 

influenced any of the hypothesized relations in our study. Overall, no significance was found 

for follow-ups interacting with any hypothesized vulnerabilities to predict prospective 

internalizing symptoms (p > .05). Thus, it was concluded that data were missing at random 

(MAR).1

Data Analytic Approach

Analyses were carried out using the SAS (version 9.2) MIXED procedure. All cognitive 

vulnerabilities were entered into all models as time-invariant, between-subject, Level 2 

variables. Meanwhile, stressors, anxiety symptoms, and depressive symptoms were entered 

as time-varying, within-subject, Level 1 variables. All Level 2 variables were group mean 

centered to increase the interpretability of various parameters in our models (Muller, Judd, 

& Yzerbyt, 2005), and all Level 1 predictors were centered at each participant’s mean so 

that scores reflect upwards or downwards fluctuations in an individual’s reported occurrence 

of stressors or symptoms as compared to his or her mean level. Finally, a time-lagged data-

analysis approach was utilized when investigating all multi-level models as symptom 

outcomes at Time T-1 were entered as a time-varying covariate when predicting symptom 

outcomes at Time T. In addition, anxiety symptoms were entered at time T-1 and depressive 

symptoms were entered at time T for all causal and diathesis-anxiety models. Reverse 

1Of note, the Little’s Missing Completely at Random (MCAR) test was statistically significant, and we therefore did not impute any 
missing data for any of the analyses reported in the manuscript. However, we did retest our findings with imputed data using 
estimation maximization procedures (EM). Of note, the pattern of findings remained similar with and without imputed data.
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models with depressive symptoms predicting anxiety symptoms were also tested within this 

time-lagged framework.

For all analyses, three additional fixed effects and three additional random effects were 

included in all statistical models. With regard to fixed effects, preliminary analyses revealed 

that girls experienced higher depressive symptoms over time compared to boys (t(4097) = 

3.35, p = .001, reffect size = 05), and that older youth experienced elevated symptoms of 

depression compared to younger youth (t(4097) = 10.09, p < .001, reffect size = .16). 

Therefore, both sex and grade were entered as covariates in all analyses. In addition, because 

of the high rates of comorbidity between internalizing symptoms (Angold et al., 1999), it is 

important to account for anxiety symptoms when utilizing depressive symptoms as an 

outcome, and depressive symptoms when using anxiety symptoms as an outcome. At the 

same time, automatically controlling for comorbid symptoms may lead to misleading 

findings because the constructs are correlated (Miller & Chapman, 2001; Schwartz, Susser, 

Morabia, & Bromet, 2006). Therefore, findings were only considered significant in the 

present manuscript if the pattern of findings were similar under both conditions. As 

including concurrent symptoms is considered a more stringent model, all findings reported 

below reflect estimates while accounting for concurrent symptoms unless otherwise noted. 

With regard to random effects, a random slope for stressors (p < .001) and random intercept 

(p < .001) were significant in all analyses for depressive and anxiety symptoms, so these 

random effects were retained in subsequent analyses. In addition, a heterogeneous 

autoregressive structure was added to all of the models, as it was significant and provided 

the best fit (see Littell, Pendergast, & Natarajan, 2000 for explanation of different 

covariance structures and selection rules). Finally, effect sizes using the r statistic (see 

Rosnow, Rosenthal, & Rubin, 2000 for explanation of statistic; see Rice & Harris, 2005 for 

comparisons to other effect size statistics) were calculated for all results.

Causal Model

It was first examined whether anxiety symptoms (at Time T-1) predicted depressive 

symptoms (at Time T). Higher-ordered interactions were examined to see if this relation 

varied as a function of age and/or sex, but no significance was found for any of these 

interactions (p > .05). Similarly, there was also no significance found for anxiety symptoms 

directly predicting prospective depressive symptoms (b = 0.009; SE = 0.005; t(2551) = 1.82, 

p = 0.07, reffect size = .04). The reverse relation was next tested, to see if depressive 

symptoms (at Time T-1) predicted anxiety symptoms (at Time T). With regard to any 

interactions between age and/or sex, no significance was found (p > .05). With regard to 

depressive symptoms directly predicting anxiety symptoms, inconsistent support emerged 

with depressive symptoms predicting anxiety symptoms when controlling for concurrent 

depressive symptoms (b = 0.790; SE = 0.191; t(2551) = 4.14, p < .001, reffect size = 08), but 

insignificant when omitting this covariate (b = 0.336; SE = 0.190; t(2580) = 1.77, p =0.09, 

reffect size = 03). Thus, conclusive statements concerning a causal relation between 

depressive symptoms predicting anxiety symptoms could not be made.
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Correlated Liabilities Models

Next, it was tested whether specific cognitive vulnerabilities interacted with stressors to 

predict prospective depressive and anxiety symptoms. It was first tested whether gender 

and/or grade moderated any of the potential correlated liabilities models. However, no 

significant interactions emerged (p > .10), suggesting that the vulnerability-stress models did 

not vary as a function of grade and/or sex. With regard to depressive symptoms, no support 

for rumination (b = 0.009; SE = 0.005; t(2495) = 1.61, p = 0.10, reffect size = 03) or self-

criticism (b = 0.010; SE = 0.005; t(2484) = 1.84, p =0.07, reffect size = 04) interacting with 

stressors to predict depressive symptoms was found. Similarly, we found that neither 

rumination (b = 0.396; SE = 0.214; t(2517) = 1.85, p = 0.06; reffect size =0.04) nor self-

criticism (b = −0.046; SE = 0.213; t(2506) = −0.22, p = .83, reffect size = 0.00) interacted with 

stressors to predict elevated anxiety symptoms.

Diathesis-Anxiety Models

It was first tested whether gender and/or grade moderated any of the proposed diathesis-

anxiety models. However, no significant four-way or three-way relations emerged (p > .10). 

Next, it was tested whether self-criticism and rumination significantly interacted with 

anxiety symptoms to predict prospective depressive symptoms. Complete results for these 

analyses can be found in Table 3. Results suggested that both self-criticism (t(2494) = 3.36, 

p < .001, reffect size = 07) and rumination (t(2505) = 2.40, p = .02, reffect size = 05) interacted 

with anxiety symptoms to predict prospective depressive symptoms. To examine the form of 

these interactions, the predicted CDI scores for children possessing either a high or low 

ruminative or self-critical style (plus or minus 1.5 SD above/below the group mean) and 

who reported low or high MASC scores in comparison to their own average MASC score 

(plus or minus 1.5 SD) were calculated. As both CDI and MASC are within-subject 

variables centered at each participant’s mean, slopes are interpreted as the increase in a 

child’s CDI score that would be expected given he or she scored one standard deviation 

higher on the MASC. The results of such calculations are presented in Figure 2 and, as can 

be seen, individuals with a high ruminative or self-critical style who experience high levels 

of anxiety were most at risk for experiencing elevated depressive symptoms over time.

To provide a more stringent test, it was examined whether the diathesis-anxiety models 

remained significant even when including the traditional vulnerability-stress interactions. 

The pattern of findings remained similar for both rumination (b = 0.124; SE = 0.005; t(2505) 

= 2.58, p = .009, reffect size = 05) and self-criticism (b = 0.016; SE = 0.005; t(2494) = 3.40, p 

< .001, reffect size = .07) interacting with anxiety symptoms to predict depressive symptoms. 

Finally, it was tested whether the reverse relation was also significant by specifically 

examining if these vulnerabilities interacted with depressive symptoms to predict 

prospective anxiety symptoms. Findings for both rumination (b = 0.241; SE = 0.182; t(2495) 

= 1.32, p = 0.19, reffect size = 03) and self-criticism (b = 0.106; SE = 0.179; t(2484) = 0.59, p 

= 0.55, reffect size = 01) in these models were insignificant, suggesting that a diathesis-

anxiety, but not diathesis-depression model, may be a valid explanation for comorbid 

depressive and anxiety symptoms.
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Discussion

The goal of the present study was to add new knowledge to the ongoing debate concerning 

the etiological origins of comorbid depressive and anxiety symptoms in youth. Findings 

from this research support other findings (Avenvoli et al., 2001; Matthew et al., 2011), 

which have suggested that a combination of a correlated liabilities model and causal model 

may best explain the emergence of comorbid emotional states. However, where past 

research suggested that both models independently predict comorbid depression and anxiety, 

the present study introduced the diathesis-anxiety approach, and found that synthesizing 

both of Neale and Kendler’s (1995) comorbidity models may provide the best explanation 

for comorbid symptoms in youth. Specifically, we found that youth who experience elevated 

anxiety symptoms only go on to develop depressive symptoms, if they also tend to ruminate 

or be self-critical. Not only novel, these findings provide impactful insight into the 

development of emotional distress in youth, which may be translated into future clinical and 

research endeavors.

A traditional explanation for comorbid symptoms states that anxiety directly predicts the 

onset of depressive symptoms (Flannery-Schroeder, 2006). However, the present study is 

more consistent with recent research which suggested that this causal model may not be the 

best explanation for why comorbid depressive and anxiety symptoms exist (Moffitt et al., 

2008; Rice et al., 2004). Instead, researchers have suggested that past findings supporting 

anxiety directly predict depression may be due to an overreliance on retrospective studies in 

which earlier episodes of depressive episodes are underreported (Moffitt et al., 2008) or that 

the occurrence of anxiety before depression represents an earlier expression of 

psychopathology from a shared vulnerability (Rice et al., 2004). Our research also suggests 

that the causal model may not provide the best explanation as to why depressive and anxiety 

symptoms co-occur; however, findings from the present study suggest that anxiety 

symptoms do play a role in the development of depressive symptoms.

The emergence of diathesis-anxiety models is consistent with other past research in youth 

(Feng et al., 2008; Hankin, 2008) and adults (Starr & Davila, 2012a, 2012b) and helps 

introduce a new explanation for comorbid emotional distress in youth. The present study 

found that anxiety symptoms interacted with rumination and self-criticism to predict 

prospective depressive symptoms in children and adolescents. Importantly, support for the 

reverse model of depressive symptoms interacting with cognitive vulnerabilities to predict 

prospective anxiety symptoms was not found. This finding is similar to recent research 

which suggested that anxiety is a variable risk factor for depression, but depression does not 

confer risk for anxiety (Aune & Stiles, 2009; Grant et al., 2013). There are several possible 

explanations which may explain why anxiety uniquely predicts symptoms of depression. A 

common hypothesis is that anxiety develops earlier than depression, and therefore, naturally 

predates (and predicts) depressive symptoms (Aune & Stiles, 2009). However, even when 

examining symptom fluctuations in young adults, anxiety symptoms act as a vulnerability 

for depressive symptoms, but the reverse is not true (Grant et al., 2013). Thus, it seems that 

a strict developmental explanation may be limited in explaining why anxiety specifically 

predicts depression.
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An alternative explanation may be that there is something unique about the interaction 

between anxiety symptoms and cognitive vulnerabilities. Recent research has shown that 

rumination and self-blame (a byproduct of self-criticism; Dunkley, Zuroff, & Blankenstein, 

2003) are closely related to symptoms of anxiety in children (Legerstee, Garnefski, Jellesma, 

Verhulst, & Utens, 2010) and adolescents (Legerstee, Garnefski, Verhulst, & Utens, 2011). 

While these cognitive coping mechanisms are typically conceptualized as vulnerabilities for 

anxiety symptoms (Lewis, Byrd, & Ollendick, 2012), other research suggests that the 

relation is more reciprocal in nature (Starr & Davila, 2012a). In other words, as one’s 

symptoms of anxiety increase, maladaptive coping mechanisms such as rumination and self-

criticism also increase. Therefore, it may be that higher amounts of rumination and self-

criticism, or experiencing these thoughts over a prolonged period of time, may lead to a 

distinct form of emotional distress in the form of depressive symptoms.

There is also a possible behavioral explanation as to why support for a diathesis-anxiety, but 

not for a diathesis-depressive model, was found. As anxiety symptoms increase individuals 

are likely to disengage in different activities (e.g., sports, going to a friend’s house; Morris 

& March, 2004). While avoidance provides temporary relief from distress, it ultimately may 

lead to an isolating context with little reward, and eventually depressive symptoms (Aune & 

Stiles, 2009). Findings from the present study suggest that this may be especially true if the 

anxious individual is perseverating on their situation (rumination) or blaming oneself for the 

lack of perceived success (self-criticism). As depression is also related to avoidance (Trew, 

2011), one may expect this isolating environment to continue for youth as they experience 

depressive symptoms. However, while this environment may lead to an increase in 

depressive symptoms, there may be little reason to believe this context would provoke 

anxiety symptoms. Thus, it may be that avoidance serves as a mediator for increased 

depressive symptoms both within a diathesis-anxiety and diathesis-depressive framework. 

This hypothesis would support why both anxiety and depressive symptoms beget 

depression, but only anxiety symptoms predict prospective anxiety (Keenan, Feng, Hipwell, 

& Klostermann, 2009).

An added strength of the present study was that it directly tested diathesis-anxiety 

interactions alongside traditional, vulnerability-stress interactions. While a majority of 

research has shown that the interactions between rumination and stressors (Abela & Hankin, 

2011; Abela, Hankin, Sheshko, Fishman, & Stolow, 2012) and self-criticism and stressors 

(Abela, Sakellaropoulo, & Taxel, 2007; Abela & Taylor, 2003) predict depressive 

symptoms, a smaller body of research has been unable to replicate these effects (e.g., Cohen 

et al., 2013; Priel & Shahar, 2000 for self-criticism; Sarin, Abela, & Auerbach, 2005 for 

rumination). While methodological differences may be an important reason for the difficulty 

in replicating these vulnerability-stress findings, another possibility is that the interaction 

between anxiety symptoms and cognitive vulnerabilities is more proximal to depressive 

symptoms as opposed to a vulnerability-stress interaction. Within this framework, it may be 

that anxiety symptoms are highly correlated with stressors (Lewis et al., 2012), because it is 

part of the reaction to negative events (Grant & Compas, 1995). This may make anxiety 

symptoms temporally closer to the onset of depressive symptoms and therefore, easier to 

detect as a predictor of depressive symptoms when in the presence of elevated rumination 

and/or self-criticism. Given the small effect sizes and preli minary nature of these findings, 
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future research is needed to further test the explanatory power of a diathesis-anxiety 

approach.

Limitations and Future Directions

While the large sample, multi-wave, longitudinal design, rigorous statistical analyses, and 

dimensional approach to psychopathology were all strengths of the study, there are some 

notable limitations. First, findings from the study are based on self-report measures. While 

reliable and valid measures were used, a multi-method approach is a logical next step when 

investigating these questions. For instance, computer-based tasks have been shown to 

provide objective information concerning cognitive vulnerability (Beevers, 2005; Gibb, 

Beevers, & McGeary, 2013), and semi-structured interviews may provide better insight into 

the nature of stressors (Rudolph, Hammen, Burge, Lindberg, Herzberg, & Daley, 2000), 

depressive symptoms (Ingram & Siegle, 2002), and anxiety symptoms (Velting, Setzer, & 

Albano, 2004). Second, the present study utilized a community sample to make inferences 

on comorbid clinical conditions. Therefore, it needs to be tested whether these models are 

able to predict symptom patterns within a clinical sample. Third, the present study was 

unable to distinguish between forms of anxiety symptoms, and instead treated it as a unitary 

construct. Given the important differences between distinct forms of anxiety and depressive 

symptoms (Kaufman & Charney, 2000), and anxiety symptoms and cognitive vulnerabilities 

(Ferreri, Lapp, & Peretti, 2011), future studies should use methods which can differentiate 

between distinct forms of anxiety. Finally, although we found statistical significance for our 

findings, the effect sizes were in the small range. While past research has noted that small 

effect sizes are expected when conducting non-experimental field research (McClelland & 

Judd, 1993), cautious interpretations should be made until other studies have replicated these 

findings.

Support for a diathesis-anxiety approach to comorbidity helps lay a foundation for future 

research on comorbid emotional disorders in youth. Whether a diathesis-anxiety approach 

may provide the best explanation for comorbid depression and anxiety symptoms across 

various intrapersonal and interpersonal risk factors, or whether multiple pathways to 

comorbidity will emerge (Matthew et al., 2011), remains an important area of research. With 

regard to clinical implications, findings from the present study support others who have 

advocated for targeting anxiety symptoms within the context of depression prevention and 

treatment programs (Flannery-Schroeder, 2006; Young et al., 2006). Additionally, our 

findings reinforce the need to use specific techniques to target problematic cognitive styles 

(e.g., see Garber, 2006) and decrease symptoms of anxiety which are activating these 

specific cognitive styles (e.g., Conrad & Roth, 2007) when treating comorbid emotional 

distress in youth. Because findings from this paper are preliminary, these translated 

implications are speculative at this point. However, continued research on the etiology of 

comorbid conditions may lead to more successful treatment of an impaired youth population 

(Mineka et al., 1998), which has proven difficult to treat (Ollendick et al., 2008).
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Figure 1. 
The Three Competing Comorbidity Models for Depression and Anxiety Symptoms in Youth
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Figure 2. 
Predicted slope of the relation between anxiety symptoms (T-1) and depressive symptoms 

(T) possessing high or low cognitive vulnerabilities (Diathesis-Anxiety Models).
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Table 2

Means and Standard Deviations for all Follow-up Measures

Measures Mean SD N

CDI

FU1 5.36 5.34 605

FU2 4.33 4.52 585

FU3 4.76 4.94 588

FU4 3.86 4.46 592

FU5 4.17 4.75 571

FU6 5.32 5.94 552

MASC

FU1 42.69 15.27 603

FU2 42.17 14.50 583

FU3 41.59 15.53 593

FU4 40.94 14.56 590

FU5 41.26 15.18 568

FU6 34.75 15.58 556

ALEQ

FU1 58.18 14.32 609

FU2 57.33 14.73 587

FU3 57.22 14.84 592

FU4 56.53 14.00 590

FU5 55.98 14.01 577

FU6 58.95 15.86 560

Note: CDI = Scores on the Children’s Depressive Inventory; MASC = Scores on the Multidimensional Anxiety Scale for Children; ALEQ = Scores 
on the Adolescent Life Events Questionnaire; FU = Follow-up Assessment
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Table 3

Diathesis-Anxiety Models for Self-Criticism and Rumination

Model for Rumination

B SE T Df

Grade 0.025 0.005 5.43*** 621

Gender −0.013 0.022 −0.61 621

Anxiety 0.049 0.005 9.79*** 2505

Depress_Lag −0.071 0.005 −14.29*** 2505

Anxiety_Lag 0.010 0.005 1.90 2505

Rumination 0.137 0.011 12.45*** 621

Rumination x Anxiety_Lag 0.012 0.005 2.40* 2505

Model for Self-Criticism

Grade 0.020 0.005 4.04*** 618

Gender 0.010 0.023 0.44 618

Anxiety 0.484 0.005 9.67*** 2494

Depress_Lag −0.071 0.005 −14.42*** 2494

Anxiety_Lag 0.010 0.005 1.85 2494

Self-Criticism 0.102 0.012 8.86*** 618

Self-Criticism x Anxiety_Lag 0.016 0.004 3.36*** 2494

Note: Grade = Child’s grade in school; Gender = Child’s gender (0 = Boy; 1 = Girl); Anxiety = Scores on the Multidimensional Anxiety Scale for 
Children over time; Depress_Lag = Scores on the Children’s Depressive Inventory at Time (T-1); Scores on the Multidimensional Anxiety Scale 
for Children over time at Time (T-1); Rumination = Baseline scores on the Children’s Response Style Questionnaire; Self-Criticism = Children’s 
Depressive Experience Questionnaire, Self-Criticism subscale.

*
= p < .05;

**
= p < .01;

***
= p < .001.
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